Section: Infertility

Original Research Article

FERTILITY
ACROSOME

OUTCOMES
REACTION,
PENETRATION TO ZONA PELLUCIDA, MOTILITY,
COUNT, MORPHOLOGY AND SEMEN QUALITY) WITH A

EVALUATING
(CAPACITATION,

MALE

PATENTED PROPRIETARY FORMULATION
CONTAINING D-ASPARTATE, BETAINE, AND
UBIQUINOL COMPARED TO COMPARATIVE THERAPY:
CAPTURE TRIAL

Shakti Kumar Tripathy?, Renu Singh?, Sachin Dalal®, M Venugopal, Manju Jilla®, Narhari Aghasti®, Meha
Agrawal’, Mugdha Pathak® Ruchita Sharma®, Aswathy Nair!®, Nayanika Gaur®, Neelam Lashkare?,
Anushka Madan®®, Sajal Dutta, Charu Paliwal®

IFertility Specialist and Gynae- Laparoscopy, Dr. Shakti's Fertility and Gynae-laparoscopy, Bargarh, Orissa, India.
2Infertility Specialist and Laparoscopy Surgeon, Gahlaut healthcare, Kanpur, India.

3Gynaecologist, Obstetrician, Laparoscopic Surgeon and Infertility Specialist, Madhu Hospital, Mumbai, India.
“Infertility Specialist and Laparoscopy Surgeon, Bhavana Infertility Center, India.

®Infertility Specialist, Jilla IVF Centre, Aurangaba, India.

SFertility Specialist & Consultant Gynaecologist, Sreema Clinic & Satyam Hospital, Bhubaneswar, India.
"Director and Consultant, Srijan V Hospital, Prayagraj, India.

8Chief Embryologist (Consultant), Lab director and centre head Babysure IVF Centre, Nagpur, India.
°Obstetrician & Gynaecologist Consultant at Crysta IVF Center, Kanpur, India.

PInfertility Specialist, Reproductive Health Specialist, Obstetrician Nova IVF, Delhi, India.

1 Consultant Gynaecologist, Kirti IVF Clinic and Gynae Endoscopy Centre, Jodhpur, India.

20bstetrician and Gynaecologist, Dr. Lashkare Clinic, Nagpur, India.

BFounder and Medical Director, Vrinda fertility, Delhi, India.

1professor, Department of Obstetrician and Gynaecologist, Ramakrishna Mission Seva Pratisthan, Kolkata, India.
®Director Operations and Medical Writing, RYT Lifesciences Pvt Ltd, Ahmedabad, Gujarat, India.

Received : 20/03/2024 ABSTRACT
Received in revised form: 17/05/2024 . . . . .
Accepted - 01/06/2024 Background: The male is solely responsible for about 20% and is a contributing

factor in another 30% to 40% of all infertility cases. Overall, the male factor is
contributory in about 50% of all cases of infertility. The aim of the study is to

Ci ding Author: s L. . L .
 Chara palivat O highlight unaddressed factors contributing to unexplained/idiopathic male

Dr. Charu Paliwal

Director Operations and Medical
Writing, RYT Lifesciences Pvt Ltd,
Ahmedabad, Gujarat, India.

Email: charupaliwal101@gmail.com

DOI: 10.5530/ijmedph.2024.2.117
Source of Support: Nil,

Conflict of Interest: None declared

Int J Med Pub Health
2024; 14 (2); 611-619

infertility and to assess the effectiveness and safety of Oligonorm®, a novel
formulation containing D-Aspartic Acid, Ubiquinol, and Betaine, in enhancing
male fertility parameters.

Materials and Methods: This was a 16-week randomized, double blind,
clinical trial comparing Oligonorm® with a comparative therapy (Ubiquinol
Acetate, L-Carnitine, Lycopene, Astaxanthin, Zinc, and Vitamins). A total 100
male participants aged between 25 to 45 years diagnosed with infertility or
subfertility, including Asthenospermia, Azoospermia, Oligospermia, or
Teratospermia, were enrolled and randomized to either the Oligonorm® (a
synergistic blend of D-Aspartic Acid, Ubiquinol acetate, and Betaine) group
(n=50) or the comparative group (n=50). The study evaluation includes sperm
parameters (count, motility, viability, and capacitation), hormonal status
assessment (serum testosterone levels) and adverse event surveillance
throughout the study conduct.

Results: Oligonorm® exhibited significant increase in sperm count (baseline:
12.2 million/mL, Week 12: 28.0 million/mL), live sperm percentage (baseline:
37.1%, Week 12: 73.7%) and testosterone (baseline: 332 ng/dL, Week 12: 690
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ng/dL) compared to baseline. Oligonorm® group showed significant
improvement in semen volume (baseline: 3.1 mL, Week 12: 3.6 mL), sperm
motility, sperm-hyaluronic acid binding and acrosome reaction compare to
comparative group. Dead sperm percentage declined in Oligonorm® group
(baseline: 60.4%, Week 12: 26.3%). It exhibited a favourable safety profile with
no notable adverse events. Overall, Oligonorm® significantly improved multiple
male fertility parameters, suggesting its potential as a comprehensive solution
for male infertility. The synergistic effects of D-Aspartic Acid, Ubiquinol
acetate, and Betaine in Oligonorm® contributed to enhanced sperm count, semen
volume, motility, viability, sperm capacitation, and testosterone levels.
Conclusion: This study provides robust evidence supporting the efficacy and
safety of Oligonorm® in improving male reproductive health. The positive
impact on various sperm parameters suggests Oligonorm®s potential as a
promising intervention for male infertility. Further research is warranted to
validate these findings and explore the long-term effects of Oligonorm® on male
reproductive health.

Keywords: Sperm capacitation, idiopathic male fertility, infertility, male
fertility, Oligonorm®, sperm count, sperm motility, unexplained male fertility.

INTRODUCTION

Infertility, affecting 1 in 6 individuals globally,
remains a universal reproductive health concern,
particularly influenced by male-related factors such as
sperm quality and functions.!?l Researchers are
encouraged to prioritize  investigations into
unexplained or idiopathic male infertility, a condition
characterized by the absence of an immediately
apparent cause. This category is critical because it
includes cases without obvious physical or genetic
abnormalities, yet central spermatogenesis is
suppressed, leading to low sperm production. Non-
obstructive azoospermia (NOA) represents the most
severe form, affecting 10 to 15% of male infertility
cases. Unlike obstructive azoospermia, which
requires surgical or genetic interventions for physical
blockages, NOA is characterized by normal physical
and genetic traits but lacks sperm production. ]

A study published in Fertility and Sterility reported
the presence of D-aspartic acid as an endogenous
compound in seminal plasma and spermatozoa. They
found that the concentration of D-aspartic acid in the
seminal plasma of oligoasthenoteratozoospermic
(OAT) donors and azoospermic donors is
significantly reduced compared to that found in
normospermic donors. Similarly, in spermatozoa of
OAT donors, the concentration of D-aspartic acid
reduced by 50%, which was statistically significant,
indicating a substantial decrease in aspartate levels
correlating with the severity of male infertility. This
suggests that measuring D-aspartic acid could be a
valuable tool in assessing the severity of male
infertility in unexplained or idiopathic cases.!!

Similarly, another study reported the presence of
single nucleotide polymorphism (SNP) in the choline
dehydrogenase (CHDH) gene as a major factor for
idiopathic male infertility. Consequences of the
CHDH gene polymorphism include altered sperm
motility  patterns,  dysmorphic  mitochondrial
ultrastructure, high DNA fragmentation index (DFI),
and a significant reduction in ATP concentrations in

sperm. These effects ultimately lead to sperm de-
capacitation, contributing to male infertility. ®I

Further, our research builds upon existing data from
research that have shown a direct correlation between
D-aspartic acid levels and the severity of male
infertility, by measuring D-aspartic acid levels and
observing the effects of Oligonorm® (D-aspartic acid,
Betaine, and Ubiquinol) D-aspartic acid, an amino
acid  derivative  predominantly  found in
neuroendocrine tissues has gained attention for its
potential role in male fertility enhancement. Previous
studies suggest that D-aspartic acid can stimulate the
synthesis and secretion of testosterone, a pivotal
hormone essential for spermatogenesis and
reproductive health. Additionally, D-aspartic acid has
been demonstrated to boost sperm quality by
augmenting  sperm  motility and enhancing
mitochondrial function within sperm cells, a key
constituent of Oligonorm®, which is associated with
increased semen volume, sperm count, motility, and
viability and we aim to demonstrate its potential in
elevating D-aspartic acid levels. The second aspect of
our study addresses the issue of sperm decapacitation
which contributes to unexplained or idiopathic male
infertility. This phenomenon has been associated with
SNP polymorphism in the CHDH gene, which inhibits
the conversion of choline to betaine, essential for ATP
production and ultimately capacitation. Betaine, a
metabolite of choline, serves as a crucial ATP source
during sperm capacitation. The conversion of choline
to betaine occurs in the mitochondrial matrix,
facilitated by choline dehydrogenase (CHDH), which
transports choline across mitochondrial membranes.
Single nucleotide polymorphisms (SNPs) in the
CHDH gene have been associated with betaine
deficiency, leading to dysmorphic mitochondrial
structure, altered sperm moatility patterns, decreased
energy levels in sperm, and increased osmotic
pressure.’l The second component of Oligonorm®
also contains Betaine, which helps to overcome
deficits in CHDH function, thereby potentially
improving male fertility outcomes. Ubiquinol acts by
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reducing reactive oxygen species (ROS) and
preventing sperm apoptosis, thereby enhancing sperm
count and motility, we aim to sidestep this
polymorphism and enhance ATP production,
potentially  improving sperm  motility and
capacitation.[®7

In our study, we have addressed the complex issue of
unexplained or idiopathic male infertility by focusing
on two key aspects. Firstly, we aim to investigate the
role of D-aspartic acid deficiency in seminal plasma,
examining its association with hypo-spermatogenesis
and idiopathic male fertility. Secondly, we are
exploring the impact of a single nucleotide
polymorphism (SNP) in the choline dehydrogenase
(CHDH) gene, which affects the conversion of
choline to betaine, a crucial process for ATP
production in sperm. Overall, our study highlights
unaddressed factors contributing to
unexplained/idiopathic male infertility and evaluates
the potential of D-Aspartic Acid, Betaine, and
Ubiquinol acetate (Oligonorm®) as a promising
solution for individuals facing such challenges.
Therefore, the current study aims to evaluate the
effectiveness and safety of Oligonorm® in enhancing
male fertility.

MATERIAL AND METHODS

Study Design: This investigation adopts a rigorous
16-week, double-blind, randomized trial design to
explore the effects of Oligonorm® in comparison to a
comparative therapy (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc, and
Vitamins) among male participants aged between 25
to 45 years (both inclusive) diagnosed with infertility
or subfertility. Conditions considered for inclusion
are Asthenospermia, Azoospermia, Oligospermia, or
Teratospermia. A sample size of 100 participants
undergoes computer-generated randomization to
either the Oligonorm® or the comparative group in a
double-blind manner, minimizing bias in outcome
assessments.

Study Eligibility

Male participants aged between 25 to 45 years and
medically diagnosed with infertility or subfertility
(Presence  of  Asthenospermia, Azoospermia,
Oligospermia, or Teratospermia) ready to provide
consent, adhere to the study procedures and treatment
regimen were enrolled in the study. Another
inclusion parameter was a stable sexual relationship
for at least one year without contraception, with
overlapping conditions, and ready to avoid using
other male fertility treatments during the study.
Patients were not included those were reported with
Systemic or chronic diseases affecting fertility.
Having a history of urogenital abnormalities or
untreated varicocele is on recent use (past six
months) of medications affecting fertility, Genetic
abnormalities or chromosomal disorders affecting
fertility, active alcohol or substance abuse, recent
participation in other clinical trials involving

investigational drugs or devices. Patients with severe
psychiatric or psychological disorders, Current or
planned participation in fertility treatment procedures
during the study. Any condition interfering with
participant safety or study integrity.
Duration of Treatment: The study comprises a 16-
week timeline, including a 2-week Screening Phase
(Week -2 to Week 0), a 12-week Treatment Phase,
(Visits 3 to 6), (Day 14 / Week 2 to Day 85 / Week
12), and a 2-week Follow-up Phase (Week 14).
Assessments and Procedures: The research
employs a comprehensive array of evaluations and
methodologies, including the analysis of sperm
parameters  (count, motility, viability, and
capacitation) and hormonal status assessment (serum
testosterone levels). Adverse event surveillance
meticulously documents and evaluates participant
experiences, while compliance evaluation gauges
adherence to the prescribed treatment regimen.
Methodology of Semen Analysis
Participants meeting inclusion criteria were
instructed to abstain from ejaculation for 2-5 days.
Semen samples were collected using sterile
containers. Semen samples were allowed to liquefy at
room temperature for 20-30 minutes. It was measured
using a calibrated graduated cylinder, with recorded
volume reported in millilitres (ml). Sperm parameters
as sperm count was determined using a
hemocytometer or automated sperm counting device.
Dilution was performed, when necessary, with counts
obtained from multiple fields. sperm mobility
(Motility) was assessed under a microscope, and
categorized into progressive, non-progressive, and
immotile, adhering to established criteria. Sperm
viability was determined using a vital stain (e.g.,
eosin-nigrosin) to distinguish live and dead sperm.
Counts of stained and unstained sperm were
recorded. Sperm capacitation was assessed using two
specific methods: Sperm bound to hyaluronic acid
(HA) and sperm undergoing acrosome reaction.
Statistical Analysis
The data acquired from the investigation were
subjected to analysis using suitable statistical
techniques, such as t-tests, ANOVA, and regression
analysis, to evaluate and compare the results between
the Oligonorm® and comparative cohorts, with the
aim of identifying any statistically significant
disparities.

RESULTS

Demaographic Distribution

A total of 100 male participants were enrolled in the
study and randomized into two groups: the
Oligonorm® group (n=50) and the comparative group
(n=50). The mean age of the participants was 30+1
years.

Within the Oligonorm® Group, the mean age of the
enlisted subjects was 31 years. Out of the total sample
size of 50 participants, the study identified 11
individuals with Asthenoteratospermia, a condition
characterized by both asthenozoospermia and
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teratozoospermia. Additionally, 11 participants were
diagnosed with Oligospermia, indicating a lower-
than-normal sperm count. Notably,
Asthenoteratospermia and Oligospermia emerged as
the diagnostic categories with the highest number of
recruits within the Oligonorm® Group. The
distribution of participants across other diagnostic
categories includes 1 participant  with
Asthenospermia, 6 with Azoospermia, 6 with
Teratozoospermia, 8 with Asthenozoospermic
conditions, and 7 with teratozoospermia with
oligospermia.

In the comparative group (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc, and
Vitamins) the average age of participants stood at 30
years. Notably, the Asthenoteratospermia category
exhibited the highest recruitment with 12
participants, suggesting a significant representation
of individuals with both asthenozoospermia and
teratozoospermia within this subgroup. Additionally,
the group showed a diagnosis of teratozoospermia
with oligospermia in 11 participants, underscoring
the coexistence within this specific subset. Further
breakdown of diagnostic categories revealed that the
group comprised 9 participants with
Asthenozoospermia, 3 with Azoospermia, 7 with
Oligospermia, and 8 with Teratozoospermia.

Semen Volume

In the Oligonorm® group, participants exhibited an
increase in semen volume from a baseline value of
3.1 mL to 3.6 mL at Week 12. On the other hand, the
comparative group (Ubiquinol Acetate, L-Carnitine,
Lycopene, Astaxanthin, Zinc and Vitamins) showed
a modest increase, with semen volume (refer Figure
1) changing from 3.1 mL at baseline to 3.2 mL by
Week 12. These results suggest that both groups
experienced an improvement in semen volume,
despite a slightly more pronounced increase in the
Oligonorm® Group. The findings imply that the
Oligonorm® intervention might have contributed to a
more substantial enhancement in semen volume
compared to the comparative group combination
(Ubiquinol  Acetate, L-Carnitine,  Lycopene,
Astaxanthin, Zinc and Vitamins). However, it's worth
noting that the differences in semen volume changes
between the two groups were relatively minor, and
further analysis may be required to determine the
clinical significance of these changes.

o

Semen Volume (mL)

Oligonorm® Group Ubiquinol Acetate + Vitamins and...

B Baseline M Semen Volume (mL)

Figure 1: Comparison of Mean Change in Semen
Volume between Oligonorm® Group and comparative
Group between Baseline and Week 12.

Sperm Count

The result indicates a notable increase in sperm count
(measured in millions per millilitre, million/mL) over
the course of the study. In the Oligonorm® group,
participants exhibited a substantial rise from a
baseline sperm count (refer figure 2) of 12.2
million/mL to 28.0 million/mL at Week 12.
Similarly, in the comparative combination
(Ubiquinol  Acetate, L-Carnitine, Lycopene,
Astaxanthin, Zinc and Vitamins) Group, the sperm
count increased from 13.6 million/mL at baseline to
23.8 million/mL by Week 12. These findings
demonstrate that both the Oligonorm® Group and the
comparative combination (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc and
Vitamins) Group experienced an improvement in
sperm count during the study period. While the
Oligonorm® Group showed a more significant
increase, both groups displayed a noteworthy
enhancement in sperm count, which suggests the
potential efficacy of the interventions in positively
affecting sperm production.

& ==

Oligonorm® Group Ubiquinol Acetate + Vitamins and. ..

M Baseline B Sperm Count (million/mL)

Figure 2: Comparison of Semen Volume Changes Over
12 Weeks in Oligonorm® and comparative combination
(Ubiquinol Acetate, L-Carnitine, Lycopene,
Astaxanthin, Zinc and Vitamins) Group.

Sperm Motility

For the Oligonorm® group, at baseline, the mean
sperm motility was 14.3% for progressive motility
(PR), 27.8% for non-progressive motility (NP), and
29.9% for immotility (IM). After 12 Weeks, these
values significantly improved to 63.7% for PR,
18.5% for NP, and 17.8% for IM. Comparatively,
within the other (Ubiquinol Acetate, L-Carnitine,
Lycopene, Astaxanthin, Zinc and Vitamins) group, at
baseline, the mean sperm motility was 13.6% for PR,
25.14% for NP, and 37.26% for IM. Following 12
Weeks, these values changed to 23.62% for PR,
30.57% for NP, and 45.82% for IM.

Overall, both groups experienced improvements in
sperm motility parameters during the study. In the
Oligonorm® group, the improvements were
particularly significant, as demonstrated by the
substantial increase in PR, decreased NP motility
percentages, and decreased IM. In the comparative
combination  (Ubiquinol  Acetate, L-Carnitine,
Lycopene, Astaxanthin, Zinc and Vitamins) group,
improvements were also observed, although to a
lesser extent. The data suggests that the Oligonorm®
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intervention had a more pronounced positive impact
on sperm motility, both in terms of progressive and
non-progressive motility, compared to the (Ubiquinol
Acetate, L-Carnitine, Lycopene, Astaxanthin, Zinc
and Vitamins) group. (Refer to figure 3a, 3b and 3c.)

120
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L ]
L ]
0 =
i
s
.

T w
0

% Sperm Motility
(Progressive Motility)

Oligonorm™® Group Ubiquinol Acetate + Vitamins and...

M Baseline B Week 12

Figure 3a: Comparison of Sperm Motility (Progressive
Motility) Changes Over 12 Weeks in Oligonorm® and
comparative Combination (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc and Vitamins)
group.

82

,
. -_[_
; .
2 L1 | |

Oligonorm® Group

% Sperm Motility
(Non-Progressive
Motility)

Ubiquinol Acetate + Vitamins and...

M Baseline Bl Week 12

Figure 3b: Comparison of Sperm Motility (Non-
Progressive Motility) Changes Over 12 Weeks in
Oligonorm® and Comparative Combination (Ubiquinol
Acetate, L-Carnitine, Lycopene, Astaxanthin, Zinc and
Vitamins) group.

Sperm Viability

In the Oligonorm® group, the percentage of live
sperm significantly rose from 37.1% to 73.7% by
Week 12, indicating a significant enhancement in
sperm viability. Concurrently, the percentage of dead
sperm notably declined from 60.4% to 26.3%,
demonstrating a substantial reduction in sperm cell
mortality. In contrast, the comparative combination
(Ubiquinol ~ Acetate, L-Carnitine, Lycopene,
Astaxanthin, Zinc and Vitamins) group witnessed a
moderate increase in live sperm from 37.1% to 49.9%
by Week 12, accompanied by a rise in dead sperm
from 56.6% to 50.1% as shown in figure 4a and b.
These results accentuate Oligonorm®s positive
impact on sperm viability, highlighting significant
increases in live sperm and decreases in dead sperm
percentages. Notably, the Oligonorm® Group
displayed more pronounced improvements compared
to the other (Ubiquinol Acetate, L-Carnitine,
Lycopene, Astaxanthin, Zinc and Vitamins) group.

-

i .

Sperm Viability (%
Live Sperm)

Oligonorm® Group Ubiquinol Acetate + Vitamins and...

M Baseline W Week 12

Figure 4a: Comparison of Sperm Viability (% Live
Sperm) Changes Over 12 Weeks in Oligonorm® and
Comparative Combination (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc and Vitamins)
Group.
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Figure 4b: Comparison of Sperm Viability (% Dead
Sperm) Changes Over 12 Weeks in Oligonorm® and
comparative Combination (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc and Vitamins)
groups

Figure 3c: Comparison of Sperm Motility (Immotile)
Changes over 12 Weeks in Oligonorm® and
combination  (Ubiquinol  Acetate, L-Carnitine,
Lycopene, Astaxanthin, Zinc and Vitamins) group

Sperm Capacitation

In the Oligonorm® Group, the baseline mean
percentage of sperm bound to Hyaluronic Acid (HA)
was 35.0%, experiencing a remarkable increase to
71.5% by Week 12. This notable augmentation
signifies an amplified capability of sperm to engage
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with HA, a pivotal component in the process of
sperm-egg binding during fertilization. Concurrently,
the mean percentage of sperm undergoing the
acrosome reaction rose from 29.5% to 52.6% by
Week 12, indicating an advancement in sperm
maturity and an enhanced potential for successful
fertilization events as briefed in Figure 5a.

Conversely, within the comparative (Ubiquinol
Acetate, L-Carnitine, Lycopene, Astaxanthin, Zinc
and Vitamins) group, the observed changes were
more subdued. The mean percentage of sperm bound
to HA displays a relatively stable transition, shifting
from 35.7% at baseline to 53.1% by Week 12.
Similarly, the mean percentage of sperm undergoing
the acrosome reaction exhibited a slight rise,
progressing from 29.6% to 39.3% over the
corresponding period as per Figure 5b. These
findings suggest that while the comparative
combination  (Ubiquinol Acetate, L-Carnitine,
Lycopene, Astaxanthin, Zinc and Vitamins) group
experienced improvements, the Oligonorm® group
demonstrated more substantial enhancements in
terms of sperm-HA binding capability and the

progression of sperm towards fertilization
competence.
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by Week 12, highlighting the potential of
Oligonorm® to enhance testosterone secretion crucial
for male reproductive health. In contrast, the
comparative combination (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc and
Vitamins) group showed more modest changes, with
baseline levels of 339 ng/dL decreasing to 468 ng/dL
by Week 12 as mentioned in figure 6. These findings
suggest Oligonorm®'s potential positive influence on
hormonal balance, underlining its role in male
reproductive health enhancement.

850

750 =g
650
550
450
350

250
150

50

/dL)
'

e

(n

Testosterone Level
g

Oligonorm® Group Ubiquinol Acetate + Vitamins and...

W Baseline M Testosterone Level (ng/dL)

Figure 6: Comparison of Testosterone Level Changes
Over 12 Weeks in Oligonorm® and comparative
Combination  (Ubiquinol  Acetate, L-Carnitine,
Lycopene, Astaxanthin, Zinc and Vitamins) Group

Figure 5a: Comparison of % Sperm Bound to
Hyaluronic Acid (HA) Changes Over 12 Weeks in
Oligonorm® and Comparative Combination (Ubiquinol
Acetate, L-Carnitine, Lycopene, Astaxanthin, Zinc and
Vitamins) Group
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Figure 5b: Comparison of % Sperm Undergoing
Acrosome Reaction Changes Over 12 Weeks in
Oligonorm® and comparative combination (Ubiquinol
Acetate, L-Carnitine, Lycopene, Astaxanthin, Zinc and
Vitamins) group

D-Aspartic Acid Level

In the Oligonorm® Group, baseline testosterone
levels increased from 13 ng/dL to 24 ng/dL by Week
12, indicating a significant rise. Meanwhile, the
comparative combination (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc and
Vitamins) group experienced a more modest change,
with baseline levels of 12 ng/dL increasing to 14
ng/dL by Week 12 (refer Figure 7). These findings
suggest both interventions influenced testosterone
levels, with Oligonorm® showing a more pronounced
impact.

35.00
30.00
E 2500
20,00
15.00 E : 4%
10.00 S :

5.00

D-Aspartic Acid
Level (nmol/mL)

Oligonorm® Group  Ubiquinol Acetate + Vitamins and. ..

Baseline [ D-Aspartic Acid Level (nmol/mL)

Figure 7: Comparison of D-Aspartic Acid Changes
Over 12 Weeks in Oligonorm® and comparative
combination  (Ubiquinol  Acetate, L-Carnitine,
Lycopene, Astaxanthin, Zinc and Vitamins) Group

Testosterone Levels
In the Oligonorm® group, baseline testosterone levels
increased substantially from 332 ng/dL to 690 ng/dL

DNA Fragmentation Index

In this comparative analysis of the Oligonorm®
Group and the comparative combination, group
(Ubiquinol ~ Acetate, L-Carnitine,  Lycopene,
Astaxanthin, Zinc and Vitamins) significant
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differences are observed at baseline and Week 12.
The Oligonorm® group demonstrated a significant
decrease in average values in DFI from 30.17% at the
beginning of the study to 12.48% at Week 12, along
with a decrease in the middle value from 32.9% to
13.9%. This observation suggests a significant
change in the mean or average of the data collected
by the Oligonorm® group. Furthermore, the observed
standard deviation exhibited a decrease from 12.25%
to 2.97%, indicating a notable reduction in
variability. In contrast, the group administered with
the comparative group (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc and
Vitamins) exhibited a decrease in DFI average values
from 32.40% at the beginning of the study to 22.82%
at Week 12. Additionally, there was a reduction in the
middlemost values from 33.4% to 23.2%. The
observed standard deviation within this group
exhibited a decrease from 9.75% to 7.78% (refer
figure 8). The observed results suggest notable
changes in both cohorts throughout the duration of
the study, indicating the need for additional
examination and analysis.

% DNA

Fragmentation Index

N
=S

Oligonorm® Group Ubiquinol Acetate + Vitamins and. ..

B Baseline B % DNA Fragmentation Index

Figure 8: Comparison of % DNA Fragmentation
Changes Over 12 Weeks in Oligonorm® and
comparative combination (Ubiquinol Acetate, L-
Carnitine, Lycopene, Astaxanthin, Zinc and Vitamins)

group

DISCUSSION

The results of this randomized, double-blind, clinical
investigation show that Oligonorm® is effective at
increasing male reproductive indices. The results
show that compared to the comparative group, those
using Oligonorm® experienced significant increases
in sperm count, semen volume, sperm motility,
viability, sperm capacitation, and testosterone. The
observations presented in this study are consistent
with the established scientific evidence regarding the
individual impacts of the key components found in
Oligonorm®. This provides a strong foundation for
considering its potential as a supplement that
enhances male fertility.

The observed elevation in sperm count within the
Oligonorm® group aligns with prior scientific
investigations regarding the influence of D-Aspartic
Acid on male reproductive well-being.®! D-Aspartic
Acid, a key constituent of Oligonorm®, has been
documented to exhibit the ability to enhance the

synthesis of luteinizing hormone (LH) and
testosterone.[>8° These hormones are essential for
the regulation of spermatogenesis and the maturation
of sperm, ultimately impacting sperm count and male
fertility as a whole.¥ The findings of the present
study indicate that the concurrent administration of
D-Aspartic Acid, Betaine and Ubiquinol acetatein
Oligonorm® may enhance its impact on sperm count,
resulting in a significant enhancement in sperm
production with potential clinical relevance.

The observed increase in semen volume in the
Oligonorm® group may be attributed to the
synergistic effects of D-Aspartic Acid and Betaine.
Previous studies have demonstrated that D-Aspartic
Acid has the potential to increase the volume of
seminal fluid.*1 Additionally, Betaine has been
linked to enhanced sperm energy and viability. This
combination has the potential to exhibit synergistic
effects that may enhance the process of
spermatogenesis and contribute to the maintenance of
overall reproductive well-being.

The observed increase in sperm motility,
encompassing both overall motility and rapid
motility, in the Oligonorm® experimental group
aligns with previous research findings regarding the
impact of D-Aspartic Acid and Ubiquinol acetate on
sperm functionality.>°! Studies have shown that
D-Aspartic Acid has the ability to improve the
movement of sperm, known as sperm motility. On the
other hand, Ubiquinol acetate functions by reducing
the levels of reactive oxygen species (ROS),[*2%
which are known to have detrimental effects.['4
Elevated levels of reactive oxygen species (ROS)
have the potential to induce oxidative harm to the
deoxyribonucleic acid (DNA) of sperm cells,[*519]
thereby compromising their functionality and
ultimately playing a role in the development of
infertility. Through the mitigation of reactive oxygen
species (ROS) and the inhibition of sperm apoptosis,
the presence of Ubiquinol acetate in Oligonorm® has
the potential to enhance the quality and motility of
sperm, thereby providing support for the existing
research outcomes. "]

Moreover, the observed increase in sperm
capacitation in the Oligonorm® group indicates a
potential involvement of Betaine in facilitating sperm
maturation and enhancing fertilization ability.
Capacitation is an essential process in the progression
of sperm toward successful conception, and previous
studies have indicated that Betaine can enhance
sperm vitality and capacity for egg fertilization.[*8.2°]
The findings of this investigation, thus, emphasize
the potential of Oligonorm® to augment sperm
capacitation and enhance fertilisation efficacy.

The  observed elevation in  testosterone
concentrations within the Oligonorm® cohort aligns
with prior scientific investigations that have
established the androgenic characteristics of D-
Aspartic Acid. Testosterone is an essential factor in
the process of spermatogenesis, as well as in the
regulation of sperm motility and the maintenance of
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sperm quality.’ The observed increase in
testosterone levels in the Oligonorm® group may
potentially contribute to the overall enhancement of
sperm parameters, thus providing further support for
the potential advantages of Oligonorm® in improving
male reproductive health.[2021

Oligonorm®'s safety profile, marked by the absence
of notable adverse events, aligns with established
research on D-Aspartic Acid,[?>%1  Ubiquinol
acetate,? and Betaine.®™ This reinforces its
potential as a safe for improving male fertility.
Notably, the comparative group exhibited common
side effects like stomach discomfort, bloating, and
diarrhea, along with insomnia and itching. In
contrast, the Oligonorm® group showed no
significant adverse events, emphasizing its favorable
safety profile.

In summary, the findings of this investigation offer
strong empirical support for the effectiveness of
Oligonorm® in enhancing male fertility indicators.
The concurrent administration of D-Aspartic Acid,
Ubiquinol acetate, and Betaine in Oligonorm® seems
to exhibit a synergistic effect in augmenting multiple
sperm parameters, testosterone concentrations, and
sperm capacitation. The extensive enhancement in
various facets of sperm health highlights the potential
of Oligonorm® as a superior therapy in the field of
male fertility augmentation.

Although the present study provides valuable insights
into the effectiveness and safety of Oligonorm®,
additional research is necessary to validate and build
upon these results. Conducting longitudinal studies to
assess the enduring impacts of Oligonorm®,
alongside inquiries into its potential drug interactions
and effects on various health conditions, would yield
significant scientific knowledge regarding its safety
and effectiveness. Furthermore, investigating the
influence of Oligonorm® on various facets of male
reproductive health, such as the integrity of sperm
DNA and epigenetic modifications, may provide a
more holistic comprehension of its modes of
operation and potential uses.

Given the widespread prevalence of male infertility
and its significant impact on individuals and couples
globally, the distinctive composition and potential
advantages of Oligonorm® present a promising
prospect for addressing this urgent matter in the field
of global health. The multifaceted strategy employed
by Oligonorm®, which addresses various aspects of
male fertility, has the potential to enhance the
likelihood of successful conception and fulfil the
aspirations of parenthood for numerous couples
experiencing fertility challenges. This, in turn, may
contribute to an improved emotional state and overall
quality of life for these individuals.

CONCLUSION

The findings from this comprehensive study
demonstrate that Oligonorm®, a novel formulation
containing D-Aspartic Acid, Betaine, and Ubiquinol

acetate, significantly enhances male fertility
parameters. The positive impact of Oligonorm® on
sperm count, semen volume, sperm motility,
viability, sperm capacitation, and testosterone levels
provides robust evidence of its efficacy in improving
male reproductive health in idiopathic and
unexplained conditions.

The synergistic effects of the key ingredients in
Oligonorm® appear to contribute to the
comprehensive improvement in multiple sperm
parameters, positioning it as a superior therapy in the
field of male fertility enhancement. Furthermore, the
safety and tolerability of Oligonorm®, as evidenced
by the absence of significant adverse events, add to
its appeal as a potential male fertility enhancer.
These encouraging findings open avenues for
additional research and clinical uses of Oligonorm®
in treating male infertility. The potential advantages
of Oligonorm® in enhancing male reproductive
health could greatly benefit numerous couples
grappling with fertility issues, potentially providing a
hopeful solution to this significant global health
concern.
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