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INTRODUCTION
It is estimated that at least one-third of Americans take a 

multivitamin multimineral supplement (MVM) regularly.1 
Though people might take an MVM for different reasons, 
studies have shown that its use improved not only nutrient 
intake but also overall health. MVM use increases nutrient 
intake and helps people obtain their recommended intake of 
vitamins and minerals especially when they cannot meet 
these needs from food alone. In one study, researchers 
evaluated the diets and MVM usage of a large multiethnic 
cohort from Los Angeles and Hawaii2 and found that MVM 

usage increased the prevalence of nutrient adequacy by 8% 
on average for men and women, with the greatest 
improvements being in vitamin E, vitamin A, and zinc 
intake. In another clinical study with healthy participants, 
researchers found that two months of MVM usage 
significantly improved the participants’ HDL cholesterol 
levels, LDL/HDL cholesterol ratios, fasting insulin, 
homocysteine, serum vitamin E, EPA, and the AA/EPA 
ratio.3 A randomized controlled trial in adults with diabetes 
found that MVM consumption with zinc for four months led 
to a significant reduction in fasting blood sugar and 
glycosylated hemoglobin in comparison to the placebo.4 
Physicians Health Study II was the longest clinical trial to 
investigate whether an MVM might help prevent chronic 
disease. The study randomly assigned 14 641 male physicians 
in the United States, aged 50 and older, to an intervention 
group or a control group. The intervention group had to take 
an MVM daily and the control group took a placebo daily. 

ABSTRACT
Objective • This study was undertaken to explore the 
effects of a bovine colostrum–containing multivitamin 
multimineral (MVM) supplement on healthy, adult 
women and men by determining blood chemistries and 
health parameters via serum and saliva sampling and 
measuring each subject’s physical characteristics over a 
12-week interval.
Participants • Fifty participants were screened for the 
study, after which twenty participants were determined 
eligible to enter the study. Thirteen participants (6 women 
and 7 men, average age 30.9 years, average BMI 27.3 kg/m2) 
completed the whole study. 
Results • MVM did not significantly impact serum alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), 
gamma-glutamyl transpeptidase (GGT) levels. The MVM 
significantly improved serum folate levels (48.3% increase 
at Week 12: 23.56 ± 5.75 ng/mL versus Week 0: 15.88 ± 3.40 
ng/mL, P = .0001). MVM improved serum levels of vitamin  

B12 (21.3% increase at Week 12: 789.38 ± 313.23 pg/mL 
versus Week 0: 650.54 ± 228.02 pg/mL, P = .0690) and 
25-hydroxy-vitamin D levels (9.1% increase at Week 12: 
32.22 ± 5.81 ng/mL versus Week 0: 29.54 ± 11.30 ng/mL, 
P = .3570). The salivary IgA levels showed a significant 
increase at Week 4 (249.85 ± 95.63 ng/ml), Week 8 (271.65 
± 133.52 ng/ml), and Week 12 (279.88 ± 128.19 ng/ml) 
compared to Week 0 (177.57 ± 74.81 ng/ml). 
Conclusions • This study shows that MVM has a good 
safety and tolerability profile and can be used as a daily 
nutritional supplement safely. MVM may improve serum 
levels of vitamin D, folate, vitamin B12, and, possibly, 
other blood markers. The study showed that MVM may 
improve secretory IgA levels, a major component of oral 
immunity. These findings suggest an overall improvement 
in several aspects of health and need to be confirmed in a 
larger, placebo-controlled study. (Altern Ther Health Med. 
[E-pub ahead of print.])
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started on September 1, 2017, and ended on December 20, 
2017. The participants were employees of 4Life or friends or 
family of 4Life employees. They were screened using a health 
questionnaire to determine eligibility. Participants were 
required to be in self-assessed good health with no diagnosis 
of any disease. Participants were between 18 and 45 years old, 
non-smokers, not sensitive or allergic to dairy products, and 
with a BMI between 19 and 30 kg/m2. Those who had 
previously taken RS (as early as one month before the first 
study visit) were excluded. Participants were asked to stop 
the use of all other supplements before and during the study. 
In all other respects, they were encouraged to continue with 
their normal lifestyles. Pregnant and lactating women were 
excluded from the study. 

Once enrolled in the study, participants were instructed to 
take RS daily for 12 weeks. To ensure data consistency, 
participants were asked to fast overnight before their study 
visits. Blood and saliva samples and blood pressure, heart rate, 
weight, height, and body composition measurements were 
collected during Visits 1 (Week 0), 2 (Week 4), 3 (Week 8), and 
4 (Week 12).

Blood samples were drawn by a certified phlebotomist, 
prepared, and then analyzed by a Clinical Laboratory 
Improvement Amendments (CLIA)–certified, independent 
laboratory (Quest Diagnostics, Draper, Utah). The following 
components were assessed in sera from the participants: 
alanine aminotransferase (ALT); aspartate aminotransferase 
(AST); gamma-glutamyl transpeptidase (GGT); red blood cell 
count (RBC); hematocrit (HCT); mean cell volume (MCV); 
mean cell hemoglobin (MCH); mean cell hemoglobin 
concentration (MCHC); red cell distribution width (RDW); 
mean platelet volume (MPV); monocytes; neutrophils; 
lymphocytes; eosinophils; basophils; hemoglobin; ferritin; 
total iron binding capacity (TIBC); iron; transferrin saturation 
(TS); folate; vitamin B12; calcium; vitamin D; magnesium; red 
blood cell magnesium; potassium; sodium; creatine kinase 
(CK); testosterone; free testosterone; dehydroepiandrosterone-
sulfate (DHEAS); cortisol; sex hormone binding globulin 
(SHBG); albumin; glucose; total cholesterol; high-density 
lipoprotein cholesterol (HDL); low-density lipoprotein 
cholesterol (LDL); triglycerides; white blood cell count (WBC); 
high sensitivity C-reactive protein (hsCRP). Secretory 
immunoglobulin A (sIgA) was measured from the saliva 
samples collected from the participants.  

These biomarkers are generally thought to provide a 
good assessment of one’s overall health, including liver, brain, 
heart, bone, and muscle health, glucose and lipid metabolism, 
inflammation, and immunity.

Data Analysis
The results were analyzed using two-tailed, paired t-tests. 

To control for multiple comparisons, we limited the reporting 
of statistical differences to only those items that had a P value 
of ≤.01.

Both groups were followed for a median of 11.2 years. The 
study concluded that MVM supplementation reduced the 
subjects’ risk of developing cancer modestly but significantly, 
by 8% on average.5

Among the various MVMs available on the market, 
RiteStart® (RS hereafter) is a comprehensive multivitamin, 
multimineral, and all-in-one daily supplement. Besides 
having comprehensive and balanced amounts of essential 
vitamins and minerals that the human body needs, RS 
includes many other health-promoting ingredients. It 
contains potent antioxidants, including vitamin A, C, and E, 
oligomeric proanthocyanidins from pine bark and grapeseed 
extracts, lutein, CoQ10, alpha-lipoic acid, and green tea. It is 
also a source of essential fatty acids from fish and plant oils. 
RS contains transfer factor (bovine colostrum and egg yolk 
extract), which supports immunity.6-8 RS also includes a 
blend of maitake mushrooms, shiitake mushrooms, 
cordyceps, inositol hexaphosphate, olive leaf extract, and 
other ingredients that support immune function and overall 
health. 

The current study was designed to explore the effects of 
RS supplementation on different health aspects, by 
quantitatively measuring relevant serum and saliva 
biomarkers in healthy participants who had not previously 
taken the supplement over 12 weeks. It is hypothesized that 
several serum biomarkers would be significantly improved as 
per the designed health benefits of RS, such as immune 
health, brain health, and heart health. It is also hypothesized 
that many serum biomarkers would be unaffected by RS 
supplementation, indicating good safety and tolerability of 
RS for daily use. 

MATERIALS AND METHODS
Study Materials

The study product, RS, is manufactured and provided by 
4Life Research, Utah, USA. Participants were instructed to 
take the product twice daily as a comprehensive all-in-one 
dietary supplement. RS contains well-studied vitamins, 
minerals, herbal extracts, omega-3 fatty acids, and transfer 
factors. The study product comes in two versions: one is 
tailored to the nutritional needs of women and the other to 
those of men. The two versions are largely identical, except 
for the following nutrients (daily amount): folic acid, 1360 µg 
for women versus 600 µg for men; calcium, 1108 mg for 
women versus 334 mg for men; iron, 15 mg for women 
versus 10 mg for men; magnesium, 400 mg for women versus 
125 mg for men; zinc, 15 mg for women versus 20 mg for 
men; selenium, 35 µg for women versus 70 µg for men. More 
information on the product can be found on the RiteStart 
website (RiteStart Women [4life.com] and RiteStart Men 
[4life.com]). 

Study Procedure
This study was reviewed and approved by an ethics 

committee before its commencement. The study was 
registered on ClinicalTrials.gov (NCT05130905). The study 
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Folate levels showed a significant increase after the 
supplementation period (Week 12: 23.56 ± 5.75 ng/mL 
versus Week 0: 15.88 ± 3.40 ng/mL, P = .0001). At Week 8, 
folate levels showed an even bigger increase (Week 8: 26.27 ± 
11.33 ng/mL versus Week 0: 15.88 ± 3.40 ng/mL, P = .0001). 
B12 levels also showed a big but insignificant increase after 
the 12-week supplementation (789.38 ± 313.23 pg/mL versus 
650.54 ± 228.02 pg/mL, P = .0690). Hemoglobin, ferritin, 
TIBC, iron, and TS showed no significant change before and 
after the supplementation period.  

Vitamin D levels showed an increase over the course of 
the study (Week 12: 32.22 ± 5.81 ng/mL versus Week 0: 29.54 
± 11.30 ng/mL, P = .3570). Calcium levels were not impacted 
significantly. Magnesium levels showed a small but significant 

RESULTS
Recruitment and Dropout

Fifty volunteers expressed an interest in participating in 
the study and were screened upon consent. A total of twenty 
participants were determined to be eligible for the study and 
completed Visit 1. The results from Visit 1 showed that four 
participants presented high blood iron levels. The study 
product contains iron, thus, for safety reasons, these four 
participants were excluded from the study and were 
recommended to visit a physician. Two participants did not 
show up for Visit 2. One participant did not show up for Visit 
3. Therefore, the results are based on data from 13 participants 
(six women and seven men) who completed the study. 

Participants Characteristics
The participants had an average age of 30.9 years and an 

average BMI of 27.3 kg/m2 at the commencement of the 
study. Body composition, blood pressure, and heart rates 
were measured before and after the supplementation period. 
There were no statistically significant differences in these 
parameters before and after the supplementation period. It 
should be noted that the body weight, fat percentage, and fat 
mass of participants showed moderate increases during the 
supplementation period though such increases were not 
considered statistically significant. These data are presented 
in Table 1. 

The data of men and women were stratified and analyzed 
separately. No significant differences were observed between 
men and women. Therefore, all data – except testosterone 
(men and women), free testosterone (men), 
dehydroepiandrosterone-sulfate (DHEAS, women), and 
SHBG – were presented by combining data from men and 
women. 

Salivary Biomarker Analysis
Salivary IgA levels of participants showed a significant 

increase in Week 4 (249.85 ± 95.63 ng/ml), Week 8 (271.65 ± 
133.52 ng/ml), and Week 12 (279.88 ± 128.19 ng/ml) in 
comparison to Week 0 (177.57 ± 74.81 ng/ml) (Table 2). 

Serum Biomarkers Analysis
The results of the serum biomarkers analysis are 

summarized in Table 3. The ALT, AST, and GGT levels of 
participants showed no significant change during the 
supplementation period. 

Most CBC measures–including HCT, MCH, MCHC, 
platelets, MPV, monocytes, neutrophils, lymphocytes, 
eosinophils, and basophils–showed no significant change 
before and after the supplementation period. RBC showed a 
small but significant decrease after the supplementation 
period (Week 12: 5.18 ± 0.48 106/µL versus Week 0: 5.34 ± 
0.50 106/µL, P = .0088). MCV showed a small but significant 
increase (Week 12: 89.98 ± 4.50 fL versus Week 0: 87.32 ± 
4.10 fL, P = .0011). RDW showed a small but significant 
increase (Week 12: 13.68 ± 1.00 % versus Week 0: 13.08 ± 
0.74 %, P = .0013).

Table 1. Participants’ characteristics before Week 0 and after 
Week 12 of the study 

Week 0 Week 12 Paired t Test
Study Size 13
Men 7
Women 6
Ethnicity 1 Asian, 8 Hispanic, 4 White
Age (years) 30.9 ± 8.4 30.9 ± 8.4
Height (inch) 66.5 ± 5.1 66.5 ± 5.1
Weight (lb) 166.7 ± 35.9 168.4 ± 35.6 .074
BMI (kg/m2) 27.0 ± 4.5 27.3 ± 4.4 .074
Fat (%) 25.8 ± 12.3 26.8 ± 11.2 .029
FM (lb) 43.3 ± 24.6 45.3 ± 23.2 .016
FFM (lb) 123.5 ± 33.6 123.1 ± 32.4 .719
TBW (lb) 90.4 ± 24.6 90.1 ± 23.7 .676
TFAT (%) 24.0 ± 12.0 25.5 ± 10.3 .019
TFM (lb) 22.2 ± 13.8 23.8 ± 12.5 .016
TFFM (lb) 68.5 ± 18.1 68.0 ± 17.2 .336
SBP (mmHg) 120.0 ± 11.5 119.2 ± 10.3 .621
DBP (mmHg) 80.4 ± 6.2 79.6 ± 7.9 .683
HR (bpm) 65.9 ± 12.1 66.0 ± 8.1 .981

Note: Data were presented as mean ± standard deviation (SD). 

Abbreviations: BMI, body mass index; FM, fat mass; FFM, 
fat free mass; TBW, total body water; TFAT, trunk fat; TFM, 
trunk fat mass; TFFM, trunk fat free mass; SBP, systolic blood 
pressure; DBP, diastolic blood pressure; HR, heart rate; bpm, 
beat per minute. 

Table 2. Secretory Immunoglobulin A (sIgA) levels at Weeks 
0, 4, 8, and 12 

Week 0 Week 4 Week 8 Week 12
sIgA (ng/ml) 177.57 ± 

74.81
249.85 ± 

95.63
271.65 ± 
133.52

279.88 ± 
128.19

P value n/a .003 .012 .010

Note: Data were presented as mean ± SD, P values and 
differences compared to Week 0.
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Table 3. Serum Biomarkers at Weeks 0, 8, and 12

Week 0 Week 8 Week 12
Biomarker (unit) Mean ± SD Mean ± SD P value Mean ± SD P value
ALT (U/L) 27.08 ± 19.03 26.08 ± 18.00 .745 28.46 ± 22.10 .781
AST (U/L) 21.62 ± 10.60 20.00 ± 10.11 .298 21.77 ± 14.11 .952
GGT (U/L) 19.85 ± 9.58 21.85 ± 11.03 .018 21.31 ± 10.09 .153
RBC (106/µL) 5.34 ± 0.50 5.18 ± 0.41 .005 5.18 ± 0.48 .008
Hematocrit (%) 46.65 ± 4.57 48.02 ± 3.41 .008 46.52 ± 4.31 .812
MCV (fL) 87.32 ± 4.10 93.00 ± 4.83 .000 89.98 ± 4.50 .001
MCH (pg) 29.54 ± 1.67 29.92 ± 1.36 .080 29.96 ± 1.44 .146
MCHC (g/dL) 33.83 ± 0.54 32.22 ± 0.84 .000 33.36 ± 0.89 .161
RDW (%) 13.08 ± 0.74 13.85 ± 1.09 .002 13.68 ± 1.00 .001
PLT (thousands/uL) 269.31 ± 74.53 264.23 ± 55.85 .705 259.69 ± 59.29 .444
MPV (fL) 10.25 ± 1.05 10.85 ± 0.91 .000 10.26 ± 1.42 .976
Neutrophils (cells/µL) 3645.15 ± 1207.17 3453.85 ± 1016.21 .647 3586.23 ± 1422.47 .889
Basophils (cells/µL) 40.92 ± 13.09 42.31 ± 14.23 .737 39.23 ± 16.74 .661
Eosinophils (cells/µL) 140.23 ± 91.74 149.23 ± 58.66 .649 141.08 ± 74.26 .969
Lymphocytes (cells/µL) 2309.46 ± 562.44 2461.54 ± 335.51 .228 2364.85 ± 437.71 .692
Monocytes (cells/µL) 502.92 ± 125.88 523.08 ± 123.52 .501 504.00 ± 148.93 .954
Neutrophils (%) 53.95 ± 9.37 51.28 ± 6.38 .420 52.77 ± 8.71 .683
Eosinophils (%) 2.22 ± 1.59 2.38 ± 1.22 .682 2.24 ± 1.27 .954
Basophils (%) 0.62 ± 0.16 0.65 ± 0.22 .625 0.60 ± 0.24 .759
Lymphocytes (%) 35.58 ± 8.44 37.64 ± 5.10 .493 36.46 ± 7.10 .738
Monocytes (%) 7.64 ± 1.92 7.82 ± 1.53 .476 7.80 ± 2.24 .476
Hemoglobin (g/dL) 15.78 ± 1.66 15.48 ± 1.36 .067 15.52 ± 1.60 .044
Ferritin (ng/mL) 101.46 ± 106.08 100.77 ± 88.78 .951 88.08 ± 86.00 .250
TS (%) 31.46 ± 11.22 31.00 ± 12.14 .897 27.69 ± 8.27 .139
Iron (ug/dL) 117.31 ± 41.54 113.31 ± 41.17 .757 101.31 ± 29.33 .089
TIBC (ug/dL) 384.69 ± 72.78 372.31 ± 49.47 .194 369.38 ± 43.18 .227
Folate (ng/mL) 15.88 ± 3.47 26.27 ± 11.33 .009 23.56 ± 5.75 .000
Vitamin B12 (pg/mL) 650.54 ± 228.02 650.92 ± 205.16 .994 789.38 ± 313.23 .069
Vitamin D (ng/mL) 29.54 ± 11.30 31.69 ± 6.41 .288 32.22 ± 5.81 .357
Calcium (mg/dL) 9.67 ± 0.45 9.78 ± 0.46 .154 9.62 ± 0.44 .569
Magnesium (mg/dL) 2.14 ± 0.19 2.02 ± 0.11 .005 2.00 ± 0.14 .003
RBC Mg (mg/dL) 5.41 ± 0.45 4.77 ± 0.37 .000 4.48 ± 0.84 .004
Potassium (mmol/L) 4.11 ± 0.19 4.15 ± 0.20 .536 4.00 ± 0.23 .126
Sodium (mmol/L) 139.08 ± 1.26 136.77 ± 1.92 .000 138.31 ± 2.02 .096
CK (U/L) 149.46 ± 151.74 131.15 ± 99.66 .531 158.31 ± 161.69 .471
Testosterone (ng/dL) 288.23 ± 281.48 274.38 ± 249.12 .650 242.54 ± 218.41 .247

Men, n = 7 512.29 ± 177.06 472.00 ± 158.84 .492 424.29 ± 107.99 .242
Women, n = 6 26.83 ± 16.07 43.83 ± 14.40 .007 30.50 ± 17.24 .234

Free testosterone (ng/dL) Men only, n = 7 9.17 ± 3.69 7.53 ± 2.95 .196 6.70 ± 2.05 .150
Cortisol (µg/dL) 10.31 ± 3.72 11.65 ± 3.81 .213 10.32 ± 3.74 .988
DHEAS (µg/dL) Women only, n = 6 145.00 ± 89.37 115.50 ± 71.26 .013 132.67 ± 67.55 .333
SHBG (nmol/L) 27.92 ± 6.17 40.69 ± 9.01 .000 36.77 ± 11.79 .003

Men, n = 7 29.43 ± 6.00 42.14 ± 9.08 .000 39.43 ± 8.81 .003
Women, n = 6 26.17 ± 6.43 39.00 ± 9.47 .000 33.67 ± 14.80 .182

Albumin (g/dL) 4.77 ± 0.26 4.62 ± 0.28 .004 4.57 ± 0.28 .001
Fasting glucose (mg/dL) 77.69 ± 7.11 93.69 ± 5.95 .000 94.08 ± 6.92 .000
Cholesterol (mg/dL) 192.62 ± 29.11 192.38 ± 27.61 .967 194.08 ± 29.51 .816
HDL (mg/dL) 43.85 ± 8.32 44.00 ± 9.14 .902 45.85 ± 9.75 .134
LDL (mg/dL) 121.31 ± 23.54 111.31 ± 20.79 .177 113.62 ± 19.47 .104
Triglycerides (mg/dL) 160.85 ± 78.33 198.23 ± 166.65 .353 177.62 ± 110.40 .524
WBC (thousands/uL) 6.64 ± 1.21 6.61 ± 1.28 .935 6.64 ± 1.50 1.000
hsCRP (mg/L) 1.88 ± 1.98 2.26 ± 2.25 .446 2.07 ± 2.31 .698

Note: Data were presented as Mean ± SD, P values and differences compared to Week 0.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transpeptidase; 
RBC, red blood cell count; MCV, mean cell volume; MCH, mean cell hemoglobin; MCHC, mean cell hemoglobin 
concentration; RDW, red cell distribution width; MPV, mean platelet volume; TIBC, total iron binding capacity; TS, 
transferrin saturation; RBC Mag, red blood cell magnesium; CK, creatine kinase; DHEAS, dehydroepiandrosterone-sulfate; 
SHBG, sex hormone binding globulin; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; 
WBC, white blood cell count; hsCRP, high sensitivity C-reactive protein.
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supplementation slightly decreased RBC (Week 12: 5.18 ±  
0.48 × 106/µL versus Week 0: 5.34 ± 0.50 × 106/µL) and brought 
it closer to the optimal level (women: 3.8 × 106/µL–5.1 × 106/µL, 
men: 4.2 × 106/µL–5.8 × 106/µL), suggesting that it has a 
positive effect on the health of red blood cells. 

MCV is a measure of the average volume of red blood 
cells and is an important indicator of their health and how 
well they carry oxygen. RDW measures variations in the size 
and volume of red blood cells. Since RDW is calculated using 
MCV, the two measures are closely related and can provide 
insights into the health of red blood cells.12 RS increased 
MCV (89.98 ± 4.50 fL versus 87.32 ± 4.10 fL, P = .0011) and 
RDW (13.68 ± 1.00 % versus 13.08 ± 0.74 %, P = .0013), 
further indicating a potential positive effect on the health of 
red blood cells. 

RS significantly improved the serum folate levels of the 
participants (48.3% increase at Week 12: 23.56 ± 5.75 ng/mL 
versus Week 0: 15.88 ± 3.40 ng/mL, P = .0001). RS improved 
vitamin B12 serum levels by 21.3% (Week 12: 789.38 ± 
313.23 pg/mL versus Week 0: 650.54 ± 228.02 pg/mL,  
P = .0690), though the improvement was not considered 
statistically significant. RS also improved the vitamin D levels 
of the participants by 9.1% (Week 12: 32.22 ± 5.81 ng/mL 
versus Week 0: 29.54 ± 11.30 ng/mL, P = .3570). Although 
this increase appears moderate and statistically insignificant, 
its impact can be robust considering that vitamin D levels in 
the human body tend to drop towards the onset of fall and be 
lowest in winter, primarily due to less exposure to sunlight.13,14 
The study was conducted in Salt Lake City, Utah, which is 
situated along the 40th parallel. The study started in early 
September and ended in late December. These results can be 
partially explained by the fact that RS delivers adequate 
amounts of vitamin D (3000 IU), folate (800 mcg), and 
vitamin B12 (18 mcg) daily. 

In addition, folate and vitamin B12 are necessary to 
produce healthy red blood cells, specifically to ensure the 
adequate synthesis of DNA and RNA and the integrity of 
DNA. Researchers have long hypothesized that vitamin D 
levels not only impact the absorption of folate and vitamin 
B12 but also red blood cell parameters. Doudin and colleagues 
found that serum vitamin D was positively correlated with 
the MCV of red blood cells (r = 0.08, P < .001) but negatively 
correlated with RBC.15 Another recent clinical study found 
that serum vitamin D levels are positively associated with 
folate and B12 levels in adolescents.16 The results from this 
study are consistent with these hypotheses and studies 
conducted by other researchers. 

Studied together, these results show that RS improves the 
size and health of red blood cells, at least partially by 
increasing serum levels of vitamin D, folate, and B12. The 
improved size and health of red blood cells are important for 
the overall health and function of the human body because 
these cells carry oxygen throughout the whole system. 
Healthy red blood cells are especially critical for brain health 
as the brain consumes a disproportionally high amount of 
oxygen and energy. Improved levels of vitamin D, folate, and 

decrease after the supplementation period (Week 12: 2.00 ± 
0.14 mg/dL versus Week 0: 2.14 ± 0.19 mg/dL, P = .0036). 
RBC-magnesium levels also decreased after the 
supplementation period (Week 12: 4.48 ± 0.84 mg/dL versus 
Week 0: 5.41 ± 0.45 mg/dL, P = .0041). Potassium and sodium 
levels were not impacted significantly by supplementation.

CK, testosterone, free testosterone, DHEAS, and cortisol 
levels were not impacted significantly by RS supplementation. 
SHBG showed a significant increase after supplementation 
(Week 12: 36.77 ± 11.79 nmol/L versus Week 0: 27.92 ± 6.17 
nmol/L, P = .0034) but was still within the normal ranges 
(women: 18–144 nmol/L, men: 10–57 nmol/L). Albumin saw 
a small but significant decrease after supplementation (Week 
12: 4.57 ± 0.28 g/dL versus Week 0: 4.77 ± 0.26 g/dL, P = .0016) 
but was still within the normal range (3.4 g/dL–5.4 g/dL).

Total cholesterol, HDL, LDL, and triglyceride levels 
showed no significant changes before and after supplementation. 
Glucose levels showed a significant increase after the 
supplementation period (Week 12: 94.08 ± 6.92 mg/dL versus 
Week 0: 77.69 ± 7.10 mg/dL, P = .0000). WBC and hsCRP 
levels were not significantly impacted by RS supplementation.

DISCUSSION
Safety and Tolerability of RS

No adverse events were reported during the 12 weeks of 
RS supplementation or within 1 month after the study 
closure, demonstrating the product’s good safety and 
tolerability. 

ALT, AST, and GGT are important biomarkers for liver 
function and are commonly used for safety assessments.9 RS 
did not significantly impact ALT, AST, or GGT levels, 
indicating its good safety and tolerability.  

Effect of RS on the CBC 
CBC is a blood test that is commonly used to evaluate 

one’s overall health and detect a wide range of disorders 
including anemia, infection, and leukemia. RS 
supplementation did not significantly affect most CBC 
components such as hemoglobin, HCT, MCH, MCHC, 
platelets, MPV, monocytes, neutrophils, lymphocytes, 
eosinophils, or basophils, further supporting the good safety 
and tolerability of RS. RS supplementation did not 
significantly affect serum levels of ferritin, TIBC, iron, or TS, 
which are important biomarkers for oxygen and iron status.   

Effect of RS on Red Blood Cells
RBC, HCT, and hemoglobin are closely related as they 

each measure different aspects of red blood cells.10 Higher 
than normal RBC levels (erythrocytosis) or high hemoglobin 
or HCT levels could point to an underlying medical condition 
such as polycythemia vera or heart disease. In contrast, if 
these three measures are lower than normal, it might be an 
indication of anemia, which often causes fatigue and 
weakness.11 RS supplementation did not significantly affect 
HCT or hemoglobin levels, which were already within 
normal healthy ranges. It is noteworthy that RS 
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27.92 ± 6.17 nmol/L, p = 0.0034) but within the normal range 
(women: 18 nmol/L–144 nmol/L, men: 10 nmol/L–57 
nmol/L). An abnormally high SHBG level is correlated with 
lower bone mineral density, increased risk of osteoporosis/
osteopenia, and fracture risk.22,23,24 Further investigation is 
needed to confirm the impact of RS on SHBG and its 
subsequent effects on bone and muscle health. 

These results suggest that RS supplementation might 
improve overall bone and muscle health, partially by 
improving the vitamin D levels of the participants. 

Effect of RS on Glucose and Lipid Metabolism
RS did not significantly impact total cholesterol, HDL, 

LDL, and triglyceride levels. Unexpectedly, RS increased 
fasting glucose levels. The increase in the glucose level is 
likely a result of the increased body weight, fat mass, fat 
percentage, and, thus, the increased BMI of participants 
during the study duration, as it has been shown that the 
fasting glucose level is positively correlated with BMI,25 fat 
mass,26 and fat percentage.27 Ideally, if participants had 
followed the study instructions and maintained their 
lifestyles, including eating and exercise routines, their body 
weight and body composition would have remained stable 
during the study period. 

Further, it should be noted that the study began in 
September and ended in December, during winter in the 
study location (Salt Lake City). It is well documented that 
people tend to gain weight and fat mass during the winter 
holiday months,28 mostly due to an increase in food intake 
either unconsciously or subconsciously.29 It has also been 
observed that glucose, cholesterol, triglyceride, and HbA1c 
levels are significantly higher in the winter months.30 Despite 
study participants gaining weight and fat during the study 
period, their lipid profiles remained relatively stable and even 
demonstrated a slight improvement. RS improved the HDL 
levels of participants from Week 0 (43.85 ± 8.32) to Week 12 
(45.85 ± 9.75) (P = .134). Though the improvement is not 
statistically significant, it suggests that RS supplementation 
has a moderately positive effect on lipid metabolism. 

Effect of RS on Inflammation and Immunity
RS supplementation did not significantly impact WBC 

and hsCRP levels. However, it significantly improved the 
salivary IgA levels of participants in Week 4 (249.85 ± 95.63 
ng/ml), Week 8 (271.65 ± 133.52 ng/ml), and Week 12 
(279.88 ± 128.19 ng/ml) in comparison to Week 0 (177.57 ± 
74.81 ng/ml). 

The increase in sIgA levels might be a combinatory effect 
of transfer factor, vitamin D, and other immunity-promoting 
ingredients present in the MVM. Transfer factor contains 
extracts from bovine colostrum, which has been shown to 
improve the sIgA level in athletes.31,32 A study [unpublished 
data] demonstrates that daily supplementation of 1200 mg of 
transfer factor improved the sIgA levels of participants on 
average by 73% within four weeks. RS delivers 300 mg of 
transfer factor per serving, and the impact of RS 

vitamin B12 are also important factors for brain, 
cardiovascular, and heart health. Therefore, this study 
suggests that RS supplementation might improve overall 
health and, likely, brain, cardiovascular, and heart health, by 
improving serum levels of vitamin D, folate, and vitamin B12 
and, thus, the size and health of red blood cells.

Effect of RS on Bone and Muscle Health
Among the many roles vitamin D plays in the body, 

promoting bone and muscle health is prominent.17 It 
promotes calcium absorption in the gut and helps maintain 
adequate serum calcium and phosphate concentrations to 
enable normal bone mineralization and helps prevent 
hypocalcemic tetany. It is also critical for bone growth and 
bone remodeling by osteoblasts and osteoclasts. Vitamin D 
sufficiency prevents rickets in children and osteomalacia in 
adults. Minerals such as calcium and magnesium are also 
important nutrients for optimal bone health. Potassium and 
sodium are important electrolytes for optimal muscle 
function. 

RS supplementation did not significantly impact serum 
levels of calcium, potassium, and sodium, which were already 
within normal ranges. Unexpectedly, RS supplementation 
decreased magnesium levels in participants (Week 12: 2.00 ± 
0.14 mg/dL versus Week 0: 2.14 ± 0.19 mg/dL, P = .0036), but 
these levels were still within the normal range (1.7 mg/
dL–2.5 mg/dL). 

Assessing the true magnesium status is difficult, as most 
of the magnesium found in our body is inside cells or bones. 
The total serum magnesium concentration indicates the level 
of readily available magnesium, but it is not the best option 
to evaluate magnesium status, as changes in serum protein 
concentrations may affect the total concentration without 
necessarily affecting the ionized fraction or total body 
magnesium status. Therefore, the correlation between serum 
total magnesium and the total body magnesium status is 
poor.18,19 Red cell magnesium concentration can be 
determined easily but does not seem to correlate well with 
total body magnesium status or with other measures of 
magnesium status.20 The magnesium tolerance test has been 
used for many years, and it appears to be an accurate means 
of assessing magnesium status,21 and, thus, can be a reliable 
method for measuring magnesium status in follow-up 
studies. 

RS did not significantly affect CK, testosterone, free 
testosterone, DHEAS, and cortisol levels, suggesting the 
overall good safety and tolerability of RS for daily use. 
Albumin saw a small but significant decrease after 
supplementation (Week 12: 4.57 ± 0.28 g/dL versus Week 0: 
4.77 ± 0.26 g/dL, P = .0016) but was still within the normal 
range (3.4 g/dL–5.4 g/dL). 

SHBG is a protein that transports sex hormones, 
including testosterone, throughout the body, and which 
impacts the bioavailability of testosterone. Though RS did 
not impact testosterone levels, it significantly increased 
SHBG levels (Week 12: 36.77 ± 11.79 nmol/L versus Week 0: 
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supplementation on sIgA at Week 4 is largely consistent with 
the results from a prior study. RS also has a sufficient amount 
of vitamin D (3000 IU), which was shown to significantly 
improve sIgA level.33 

IgA is the most abundant antibody in human saliva34 and 
is associated with stronger immunity, better oral health, and 
other aspects of health.35,36 Mucosal immunity, including sIgA 
as the major antibody, plays an important role in early defenses 
against respiratory pathogens37 and improves resistance to 
respiratory infections. Therefore, RS may improve mucosal 
immunity by improving oral salivary IgA levels. 

Salivary IgA is a valid and reliable point-of-care test 
(POC) biomarker to indicate a person’s immunity status in 
just a few minutes.38, 39 Saliva sample collection is non-
invasive, quick, painless, and convenient. Collecting saliva 
samples is possible any time, day or night, because of the 
overall convenience and can be accomplished in circumstances 
where blood collection is difficult or inadvisable. Considering 
the validity of sIgA level as a POC biomarker of immunity, 
the convenience of sample collection, and the significant 
impact of RS supplementation on sIgA, it is worth exploring 
the incorporation of POC technology into one’s daily RS 
supplementation and even one’s lifestyle management. Such 
an incorporated technology could guide people’s dietary and 
behavioral habits for improved immunity and better health, 
since the test results can be measured and reported in real-
time, and, thus, can be acted upon immediately.  

Limitations 
The present study had multiple limitations. The 

participants were employees, family, or friends of 4Life 
employees and, as such, this may represent a bias towards the 
study product. It was an open-label, exploratory clinical trial 
and lacked a formal placebo-controlled group. The study had 
a small subject size of 13 and lasted only 12 weeks. The fact 
that the study started in early September and ended in late 
December might have contributed to the confounding of 
some of the study results, to some extent. A longer, better 
designed, randomized, placebo-controlled, and double-
blinded study will likely provide more useful and conclusive 
answers to the specifics of RS supplementation efficacy. 

CONCLUSION
This study shows that RS has a good safety and tolerability 

profile and can be safely used as a daily nutritional supplement. 
The study also indicates that RS may moderately improve 
serum levels of vitamin D, folate, vitamin B12, and, possibly, 
other blood biomarkers. The study also shows that RS may 
improve the level of secretory IgA. These findings suggest an 
overall improvement in several aspects of health and should 
be confirmed in a more extensive, placebo-controlled study.
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