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The Essential Role of Dietary Nitric Oxide Supplementation in Reversing Erectile Dysfunction

Abstract
This arti cle describes the role of oral dietary nitric 
oxide supplementati on as part of a noninvasive 
protocol for recovery from erecti le dysfuncti on 
caused by aging; prostatectomy, radiotherapy, or 
both as therapy for prostate cancer; and chronic 
systemic disease and its treatment. Many men 
who experience refractory erecti le dysfuncti on 
are unprepared for its severity and persistence (the 
eff ects of which in prostate-cancer survivors are 
compounded by the trauma of having undergone 
invasive procedures for a life-threatening disease), 
and most are unaware that eff ecti ve treatment 
is available. The endogenous producti on of nitric 
oxide, which is necessary to achieve and sustain 
penile erecti ons, decreases as aging progresses. 
In men who are defi cient in that vasodilator/
neurotransmitt er and are experiencing some 
degree of impotence, supporti ng nitric oxide 
levels with a dietary nitrate facilitates the 
return of erecti le functi on and sexual response. 
Supplemental nitric oxide is an essenti al 
component of the protocol described in this report, 
which also examines the mechanisms of impotence 
and its most common causes and reviews the 
role of that supplement in penile erecti ons.

 Introducti on 
The author of this report is an experienced 
compounding pharmacist and specialist in 
men’s health. Over decades, his treatment of 
men affl  icted with erecti le dysfuncti on (ED) 
has revealed that many such pati ents and their 
physicians are unaware of the essenti al role of 
supplemental dietary nitric oxide (NO) in recovery 
from that disorder and that eff ecti ve, noninvasive 
therapy for the loss of erecti le functi on exists. 
Among the causes of ED that affl  ict the pati ent 
populati on so aff ected are aging; complicati ons 

from prostatectomy, radiotherapy, or both as 
therapy for prostate cancer (PC); and the eff ects 
of chronic systemic disease and its treatment. 
An adequate systemic level of NO (the endogenous 
form of which is produced from arginine by a 
family of 3 calmodulin-dependent NO synthase 
enzymes) [1] is necessary to achieve and sustain 
penile erecti ons, but that level decreases as aging 
progresses due to numerous factors, including 
the breakdown of the NO synthase pathway.  In 
men who are defi cient in NO and experience 
some degree of ED, supplementati on with a 
dietary form of that vasodilator/neurotransmitt er 
can increase blood fl ow to an adequate level and 
thus assist the restorati on of sexual functi on. 
Supplemental dietary NO is an essenti al 
component of the protocol described in this 
report, which also examines the mechanisms 
of impotence and its most common causes and 
reviews the role of NO in penile erecti ons. 

ED in Survivors of PC
Many men who experience refractory ED 
from any cause are unprepared for its severity 
and persistence (the eff ects of which, in PC 
survivors, are compounded by the trauma of 
having undergone invasive procedures for a life-
threatening disease), and most such pati ents are 
unaware that eff ecti ve, noninvasive treatment is 
available. To address the needs of those men, the 
author and his pharmacy-practi ce partner designed 
a novel protocol that has consistently proven 
eff ecti ve in restoring erecti le functi on. Oral dietary 
NO supplementati on is an essenti al component of 
that program, in which each parti cipati ng pati ent 
works closely with an assigned compounding 
pharmacist. As the pati ent’s dedicated contact 
during treatment, that compounder coordinates 
clinical care with prescribers; provides 
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informati on about the uses and eff ects of drugs 
and dietary supplements; ensures that prescribed 
medicati ons, nutraceuti cals, and equipment 
are readily available and instructs the pati ent 
in their use; modifi es protocol components as 
prescribed when medical needs change; and 
provides compassionate support. Off ering those 
services unquesti onably encourages compliance 
and results in bett er outcomes. Most protocol 
pati ents achieve a degree of erecti le functi on that 
they themselves deem sati sfactory, regardless of 
whether parti cipati on in that program is initi ated 
soon aft er the onset of ED or years thereaft er.   

In this arti cle, the mechanisms of ED are briefl y 
described and its most common causes are 
summarized, the role of NO in penile erecti ons 
is examined, an eff ecti ve protocol that includes 
dietary NO supplementati on in a regimen for 
reversing ED is presented, and the results of that 
program are demonstrated in a brief case report. 
Detailed informati on about restoring erecti le 
dysfuncti on caused by the eff ects of prostatectomy, 
radiotherapy, or both in PC survivors is provided 
in a series published in the Internati onal Journal 
of Pharmaceuti cal Compounding (IJPC). [2,3] 

Erecti le Dysfuncti on 
ED, which is defi ned as “the inability to achieve 
or maintain a [penile] erecti on suffi  cient for 
sati sfactory sexual performance,” [4] can be caused 
by aging; complicati ons from prostatectomy, 
radiotherapy, or both to treat PC; obesity; lifestyle 
choices such as smoking; psychologic, neurologic, 
vasculogenic, hormonal, or pharmaceuti cal factors; 
and/or a range of recurring or chronic diseases 
such as hypertension, hypercholesterolemia, 
lower–urinary-tract disease, diabetes mellitus, 
cardiovascular disease (CVD), metabolic syndrome, 

Parkinson’s disease, [5] or depression. Evidence 
suggests that ED may also serve as a general 
marker for occult CVD and as an indicator of 
overall physical and emoti onal health. [5]  
According to Gurtner and colleagues, persistent 
failure to sustain a penile erecti on aff ects all races 
and social classes and is documented in ancient 
medical treati ses, such as those found in Egypti an 
tombs, on Greek cups, and in the Old Testament. [6] 

Those authors state that treatments for ED were 
recorded early as the eighth century, when, in Rome 
and Greece, talismans of rooster and goat genitalia 
were thought to promote sexual functi on, and that 
in the thirteenth century, cures for ED included 
ingesti ng roasted wolf penis. [6]  Fortunately, 
pati ents today who experience ED intermitt ently 
or chronically can access more palatable and 
eff ecti ve therapies for reversing that conditi on.

The Role of NO in Penile Erecti on
Evidence suggests that NO is the primary 
vasoacti ve, nonadrenergic, noncholinergic 
neurotransmitt er and chemical mediator of 
penile erecti on. [5] Burnett  reports that aft er 
its release by nerve and endothelial cells in the 
penile corpora cavernosa, NO acti vates soluble 
guanylyl cyclase to cause an increase in the levels 
of  3’,5’-cyclic guanosine monophosphate (cGMP), 
which acts as a second messenger molecule and 
regulates calcium-channel acti vity and the levels 
of intracellular contracti le proteins that aff ect the 
relaxati on of penile corpus cavernosum smooth 
muscle. [5] He further notes that impaired NO 
bioacti vity is a major mechanism in ED. [5] 

NO Supplementati on in Recovery from ED 
Synthesized in and released by endothelial cells, 
endogenous NO has been shown to aff ect the 
physiologic process of penile erecti on [7] when it 
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causes the relaxati on of corporal cavernosal smooth 
muscle ti ssue and the subsequent increase in blood 
fl ow into the penis. [8] It could thus be concluded 
that impaired NO acti vity greatly impacts the 
pathogenesis of ED in a manner similar to that 
occurring in other forms of vascular disease or in 
pati ents with cardiovascular risk factors such as 
smoking, dyslipidemia, diabetes, or hypertension. [7] 

Identi fying Low Levels of NO  
Drugs such as sildenafi l (Viagra), tadalafi l (Cialis), 
vardenafi l (Levitra), and avanafi l (Stendra) support 
the maintenance of healthful levels of endogenous 
NO by blocking its breakdown, but if the pati ent’s 
NO level is already low, those medicati ons will 
be ineff ecti ve. There are now available saliva test 
“strips” that can be used in the home setti  ng or 
a pharmacy to reveal, in 15 seconds and via an 
easy-to-read color code, the NO level at baseline 
and, if a dietary NO supplement is required, 
before and aft er dosing. Those test results can 
be provided to the pati ent’s prescriber, who will 
determine whether a change in the treatment 
protocol is required. If exogenous NO is needed, 
then selecti ng a quality-controlled concentrated 
dietary NO supplement is advised.  Choosing a 
supplement that has demonstrated verifi able 
potency, purity, and safety; is provided in a precise 
dose; requires minimal dosing; and is both easy to 
swallow and convenient to use ensures compliance 
and results in a bett er treatment outcome.

Dietary NO Supplementati on in the 
Treatment of ED: A Case Report 
In the case summarized below, the use of dietary 
NO supplementati on as part of an eff ecti ve 
program for recovery from ED is described. 
The pati ent profi led and his recovery from that 
disorder and concomitant urinary inconti nence 

(UI) are typical of most PC survivors who complete 
the rehabilitati on protocol, which relies on the 
purity, potency, safety, and effi  cacy of prescribed 
supplements and drugs; is customized for each 
parti cipant; can easily be incorporated into 
the spectrum of most pharmacy services; and 
(because pati ent care is coordinated by an assigned 
pharmacist) saves ti me for busy practi ti oners. 

Case report
DF, a 60-year-old African-American man, was 
referred to the author’s compounding pharmacy 
practi ce to undergo treatment for refractory ED and 
UI, both of which developed aft er prostatectomy 
for localized PC.  His prior failed treatments 
for ED consisted of sildenafi l and the use of a 
vacuum-erecti on device (VED) before att empted 
sexual acti vity, and his UI was untreated (he wore 
disposable padded undergarments). The following 
regimen ulti mately proved eff ecti ve in resolving 
this pati ent’s ED and UI to his sati sfacti on: oral 
treatment with a dietary NO supplement, tadalafi l, 
and sildenafi l; intracavernosal injecti ons of Trimix 
(a compounded combinati on of prostaglandin E1, 
10 mcg/mL; phentolamine mesylate, 1 mg/mL; and 
papaverine hydrochloride, 30 mg/mL); adherence 
to a program of prescribed Kegel exercises; use 
of a VED as instructed; and voluntary stop-and-
start interrupti on of urine fl ow during urinati on. 
This p ati ent experienced resoluti on of his ED to 
a degree that he deemed acceptable and became 
completely conti nent of urine approximately 6 
months and 3 months, respecti vely, aft er protocol 
parti cipati on was initi ated. Both of those successful 
outcomes persist at the ti me of this writi ng.

Conclusion
This report describes the use of supplementary 
dietary NO in an eff ecti ve ED-treatment protocol 
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that provides an alternati ve to surgical opti ons for 
restoring the loss of erecti le functi on. Feedback 
from program parti cipants and their prescribing 
clinicians has consistently shown the eff ecti veness 
of that regimen in restoring male sexual functi on. 
In additi on, the protocol can be easily integrated 
into the spectrum of pharmacy services, and the 
pati ent-physician communicati on it facilitates saves 

ti me for busy practi ti oners and their staff . Readers 
who are interested in additi onal informati on 
about the benefi ts of dietary NO supplementati on 
in pati ents with ED or the described protocol 
used to treat that conditi on are invited to 
contact the author at the address provided in 
this arti cle or visit the website also listed.  
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Hypertension is one of the most signifi cant 
threats to both the quality and length of 
human life. Elevated blood pressure is 
correlated with organ damage,1 worsened 
brain health,2 and shorter lifespan.3 

Conversely, eff ecti ve control of blood pressure has 
been associated with a 5-7 year longer lifespan.4 
Healthy blood pressure is also associated with 
improved, more youthful brain functi on.5

A range of medicati ons to 
control blood pressure is 
available to clinicians, but 
pati ent compliance (as with 
most medicati ons) is low. 
A study by Gascon et al.5 
revealed two of the most 
prevalent reasons. First, 
pati ents have an aversion 
to hypertension drugs, 
which they associate with 
negati ve side eff ects and 
damage to long-term 
health. Secondly, and 
more worryingly, they 
tend not to take high 
blood pressure seriously. 

Figure 1.6,7,8,9

The numbers don’t lie. 
Current approaches 

to hypertension leave 
a huge opportunity 

for improvement.

Longevity: Reframing the Story
Many pati ents today are moti vated to protect 
brain health and pursue a longer life. Framing 
blood pressure in these terms can moti vate 
increased compliance. However, this requires 
pati ents to understand the bigger picture: to 
see their blood pressure in the context of their 
overall vascular health. Hypertension is both an 
indicati on of, and contributor to, a deteriorati ng 
vascular system. It is exacerbated by failures in 

the endothelium to sustain 
adequate vasodilati on. At 
the same ti me, high blood 
pressure infl icts damage 
on the endothelium, 
increasing the likelihood 
of infl ammatory processes 
leading to atherosclerosis.

In this arti cle, we will look 
at blood pressure in relati on 
to two signifi cant factors: 
arterial elasti city and the 
endothelial glycocalyx. 

First, we must recognize 
how cardiovascular health 
is currently addressed in 
most clinical practi ces. Blood 
pressure apart, it is  sti ll 
common practi ce to focus 
primarily on the lipid content 
of the blood, parti cularly 
LDL and triglycerides. This 
is conventi onally tackled 
with the use of stati ns, 
but the therapy is not 
without challenges, both in 
compliance and side eff ects.      
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Figure 2.10,11,12

The main problem with a focus of lowering blood 
lipids is that it’s an extraordinarily simplisti c 
approach to a complex problem. LDL is just one 
step in a chain of events leading to cardiovascular 
disease, and many other factors must be in place 
for it to become a threat. Specifi cally, lipids 
become a problem only when they penetrate 
the blood vessel wall and are retained in the 
presence of other plaque-forming elements in 
the subendothelial space. This requires a failure in 
reverse transport by HDL and — more importantly 
— a vulnerability in the arterial wall itself.

The Blood Vessel Wall
Here we get to the nub. The most direct assessment 
of vascular health focuses not on the contents of the 
lumen, but on the conditi on of the blood vessel wall. 
Placing  blood pressure in this context makes it more 
understandable to both practi ti oners and pati ents.

One of the most fundamental changes that can 
occur in the vascular wall is the development 
of arterial sti ff ness. A healthy vascular system 
maintains an adequate degree of elasti city. With 
age and a decline in vascular functi on, arterial 
elasti city declines. Arterial sti ff ness is a reliable 
and independent predictor of cardiovascular 
events.13 One inexpensive and non-invasive 
measurement uses pulse wave velocity (PWV). 
High PWV reliably indicates arterial sti ff ness.14

Arterial sti ff ness is directly correlated with 
high blood  pressure,15 and it seems there is a 
causati ve connecti on — very likely, a two-way 
connecti on or vicious circle, meaning hypertension 
increases arterial sti ff ness by damaging the blood 
vessel wall, and arterial sti ff ness exacerbates 
hypertension by reducing vasodilati on.

The primary threat to the vascular wall is 
atherosclerosis: the buildup of plaque which 
may break off  to form fatal clots in the coronary 
arteries or the brain.16 It has been shown that 
hypertension contributes to the development of 
atherosclerosis, which is increasingly viewed as 
an infl ammatory disorder.17 High blood pressure 
is directly associated with oxidati ve stress, which 
can lead to infl ammati on of the blood vessel 
wall. Oxidati ve stress (and the resulti ng reacti ve 
oxygen species, ROS) likely plays a causati ve 
role in the development of hypertension. 18

In brief, once we begin to explore the larger 
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context of hypertension, all roads eventually 
lead to the blood vessel wall. For clinicians, this 
raises the questi on: How do we best protect and 
support the health of the blood vessel wall?

The Glycocalyx
Nature provides its own answer to this questi on; 
the endothelial glycocalyx (EGX). The EGX plays a 
unique role in both protecti ng and regulati ng the 
enti re vascular system, with direct implicati ons for 
blood pressure, arterial sti ff ness, and atherogenesis. 

The EGX is an extracellular matrix on the luminal 
side of the endothelium comprising a negati vely 
charged mesh of membranous glycoproteins, 
proteoglycans, glycosaminoglycans and associated 
plasma proteins.19 The gel-like EGX covers the enti re 
endothelium in both the larger blood vessels and 
in the microvasculature, serving several functi ons 
essenti al to the health of the vascular system.

In the fi rst place, the EGX provides a semi-
permeable barrier between the fl owing blood and 
the endothelium.20 This barrier controls the access 
of circulati ng LDL to the endothelium.21 In other 
words, the EGX provides the fi rst line of defense 
against the subendothelial space lipid accumulati on, 
the hallmark of atheroscleroti c plaque.22

In its protecti ve barrier functi on, the EGX 
also prevents adhesion to the endothelium of 
infl ammatory circulati ng molecules.22 Studies 
have shown that when the EGX is degraded, 
endothelial adhesion signifi cantly increases. 
This means that the EGX plays a key role in 
regulati ng vascular infl ammati on,23 which is 
now seen at the root of atherosclerosis.24 

As a semi-permeable barrier, the EGX provides 
essenti al protecti on to the endothelium, 

prohibiti ng the infl ammatory intrusion or 
adhesion of harmful substances while allowing 
the passage of fl uids, proteins, and solutes.25 

However, the EGX is far more than a passive 
barrier. It plays acti ve regulatory roles in several 
key respects. Most relevant to hypertension, 
the EGX responds to the shear stress of fl owing 
blood, triggering the producti on of nitric oxide 
(NO), through the eNOS enzyme.22 NO is an 
essenti al signaling molecule. Among its many 
physiological roles, it functi ons as a vasodilator 
and is therefore essenti al to maintaining blood 
pressure in the healthy range.26  When the EGX is 
compromised, natural producti on of NO declines 
and arterial elasti city is impaired, an infl ammatory 
response is triggered.23 This initi ates the vicious 
cycle, whereby blood pressure conti nues to rise.

Specifi c to hypertension, the EGX buff ers sodium 
homeostasis.27  In the absence of a robust 
EGX,  sodium in the blood gets uncontrolled 
access to the endothelium. In the presence 
of aldosterone, excess sodium sti ff ens the 
endothelium and reduces NO release, with a 
resulti ng risk of increased blood pressure.

In fact, a healthy, robust endothelial glycocalyx 
protects against arterial sti ff ness.28

Important Intersecti ons
Currently, 90% of hypertension cases presenti ng 
in the clinical setti  ng do not have a known cause.29 
Nevertheless, we can be confi dent that blood 
pressure dysregulati on develops in relati on to 
the overall conditi on of the vascular system. 

At the center of the story lies the vascular wall, in 
parti cular its protecti ve and regulatory lining, the 
EGX. We know there are correlati ons between 
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hypertension and loss of NO producti on. We 
also know that hypertension can be triggered or 
exacerbated by excess sodium in the plasma. In 
both cases, the EGX plays a criti cal role. In additi on, 
hypertension is correlated with arterial sti ff ness, 
which in turn is correlated with a compromised EGX 
because the loss of NO reduces vascular tone.30 

Figure 3.

The upside of a vicious circle is that interventi on at 
any point may arrest the process. This means that 
in additi on to addressing blood pressure with the 
currently available medicati ons, the clinician can 
open a new front and focus on repairing the EGX.

This is where good news begins. It is likely that a 
compromised EGX can be restored quickly and 
eff ecti vely with purely natural interventi ons. 
As always, part of this strategy must include 
lifestyle factors, because the same behaviors 
that exacerbate hypertension and cardiovascular 
disease directly undermine the EGX: excess glucose, 
excess sodium, stress, sleep deprivati on, and lack 
of exercise. In additi on to recti fying these lifestyle 
components, the clinician can directly restore 
and protect the EGX by the use of one parti cular 
natural compound: rhamnan sulfate (RS) from 
the green seaweed Monostroma niti dum. The 
cardiovascular benefi ts of RS have been studied 
for many years, and today clinicians are specifi cally 
using it to support the health of the EGX.

Conclusion
While hypertension can independently lead to 
serious cardiovascular events, it is best viewed 
systemically within the broader context of the many 
inter-connected features of the human vascular 
system. The advantage of this approach is that it 
opens the door to more eff ecti ve interventi ons, 
including non-pharmaceuti cal therapies. Since 
blood pressure rises with age, many can benefi t. 

A root-cause analysis of cardiovascular 
dysfuncti on will inevitably lead to focus on the 
begins, and atherosclerosis develops. 
Understanding hypertension as a disorder of the 
vascular wall invites more far-reaching clinical 
interventi ons. In parti cular, regenerati on of 
the endothelial glycocalyx can bring lifelong 
benefi ts beyond the control of blood pressure, 
important as that is. The latest research in this 
fi eld points to exciti ng clinical opportuniti es.
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Experiments with LDN have been done in a 
narrow spectrum of chronic pain syndromes. 
One such condition is fibromyalgia (FM). 
Musculoskeletal discomfort and sensitivity 
to mechanical stimulation are characteristics 
of FM, which also causes extreme weariness, 
cognitive impairment, and sleep issues. Although 
FM does not appear to be an inflammatory 
condition in the conventional sense, it 
does not seem to react to widely used anti-
inflammatory medicines.1 There is a possibility 
that inflammatory processes are still active.2 

In this review, we will look at how low-dose 
naltrexone (LDN) may be used as a new anti-
inflammatory drug for chronic pain problems 
that are known to be caused by inflammatory 
processes. Opioid antagonists, such as 
naltrexone, may have a “paradoxical” analgesic 
effect within a narrow dosage window.

Is LDN an eff ecti ve treatment for FM?
In two small clinical investigations, LDN was 
demonstrated to be an effective treatment for 
FM. In all investigations, LDN was administered 
orally once daily at a dosage of 4.5 mg before 
bedtime. Published in 2009 was the first crossover 
experiment3, LDN reduced fibromyalgia pain 
significantly in six of the 10 women compared 
to placebo. There were several limitations to 
the pilot study, including a single-blind design. 
Another 30 women with fibromyalgia were 
surveyed in a follow-up study to ensure that the 
findings were accurate. A significant reduction 
in pain was seen in 57% of those taking LDN in 
the double-blind, crossover, counterbalanced 
experiment described above. At the end of the 

treatment, half of the respondents reported 
feeling “far better” or “very much improved.” 
There is strong evidence from these two 
studies that LDN is superior than placebo in the 
treatment of fibromyalgia’s pain symptoms.

Participants with fibromyalgia who 
received daily LDN therapy reported an 
improvement in their symptoms.5

Involvement with infl ammatory 
markers in general
In the early phases of clinical research on LDN, 
there are no human studies that replicate the 
results seen in animal models. Indirect data, 
however, suggests that LDN may be a novel 
anti-inflammatory. Fibromyalgia patients were 
given LDN in a pilot study.3 One of the most 
reliable predictors of LDN’s clinical response 
is the baseline erythrocyte sedimentation rate 
(ESR). ESR is frequently used as a clinical test 
which may identify both long-term and short-
term inflammation.6 A greater reduction in pain 
was seen in patients with higher baseline ESRs 
even though FM is not traditionally classified 
as an inflammatory disorder, and ESR levels 
were in the normal to high-normal range.

Heading - Use This Syle
Paragraph Style - Use This Style

27ANTI-AGING MEDICAL NEWS  |  FALL 2022



Use of Low-Dose Naltrexone for Pain and In� ammation  - Low-Dose Naltrexone for Pain and In� ammation

Effi  cacy in the treatment of well-
characterized infl ammatory diseases
The nature of the chronic illnesses that react to 
LDN therapy is a third piece of evidence suggesting 
LDN may have anti-inflammatory capabilities in 
humans. LDN has been found in studies to be 
effective in the treatment of Crohn’s disease.7 

CD is a systemic inflammatory bowel disease 
that affects the whole body. Evidence shows that 
LDN may assist with self-reported pain as well as 
objective markers of inflammation and disease 
severity in this illness (including the severity 
scores from endoscopic evaluation). If you have 
Crohn’s disease, LDN may be more beneficial 
than fibromyalgia in helping you get well.

Additionally, Naltrexone has shown some 
promise in lowering multiple sclerosis’s severity,8 
It’s not as clear that LDN is successful as it 
was in the previous cases. Even while some 
clinical endpoints and one study fail to show 
a difference from the placebo, there is some 
evidence of reduced stiffness and improved 
mental wellbeing,9 improvements in any of 
the clinical outcomes were not found.

Why it has diff erent MOA in 
infl ammati on and pain?
Although LDN’s distinct anti-inflammatory 
pathways are supported by a large body of 
data, there are other compelling explanations 
for the LDN mechanism. According to Dr. Ian 
Zagon and colleagues, the body will compensate 
by upregulating both endogenous opioids 
and opioid receptors if an opioid blockade is 
moderate and temporary. In the past, naltrexone 
or naloxone blocking has been shown to have an 

opioid upregulation effect. It is possible that the 
“opioid rebound” effect might have a variety of 
deleterious impacts on health and quality of life, 
including increased endogenous analgesia and the 
suppression of critical immunological components.4

Use of LDN in research 
It’s important to remember that there are no 
clinical guidelines for the usage of LDN right 
now. For the treatment of chronic pain or 
inflammatory diseases, naltrexone has not been 
authorized by the FDA for use at any dosage. 
In addition, the FDA has not approved LDN for 
use in treating any medical condition. In order to 
perform LDN research, an FDA IND application 
must be submitted. A multitude of ways have 
been suggested by doctors to administer LDN, 
but none have been empirically proven. Rather 
than offering therapeutic advice, we’ll have a look 
at how LDN has been used in previous studies. 
This section is not meant to be taken as such. 

Published research show that 4.5 mg of LDN is 
the most often used dosage. Most individuals 
take this medication an hour or so before going 
to bed, however some people with insomnia are 
prescribed it in the morning. Those experiencing 
adverse effects should cut their dose to 3mg. 
Because a commercial formulation of LDN does 
not exist, you can only obtain LDN currently 
from compounding pharmacies across the 
country. The most common fillers are standard 
gelatin capsules and microcrystalline cellulose.

Adverse drug reacti ons
On one hand, the low reported incidence 
of negative side effects is an intriguing 
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feature of LDN. LDN is well tolerated as has 
bene reported in numerous studies..13 

The adverse effects of LDN treatment are 
minimal. LDN was shown to be somewhat 
more acceptable than placebo by participants 
in our research (91.0 versus 89.5 percent, not 
significant). In around 37 percent of instances, 
participants report experiencing more vivid dreams 
as a side effect. There are just a few occasions 
in which patients report having nightmares. 
Dreams become vivid as soon as the initial 
dosage is taken, and then fade away over time. 

However, more research is needed before 
conclusive evidence can be drawn about the 
statistical significance of the difference between 
LDN and placebo in the occurrence of headaches. 
Patients with fibromyalgia are more likely to 
have unpredictable headaches, which have been 
documented in research studies at every stage.

Endogenous opioid blocking may produce 
anxiety in certain individuals since it is a known 
sign of opioid withdrawal. More research will be 
needed to discover how prevalent this adverse 
occurrence is and how to effectively handle it.

Drug interacti ons
There have been no reports of LDN interfering with 
the effects of any other medications. However, 
since the research populations were so tiny, many 
possible interactions were unnoticed. Despite the 
absence of pharmacological interactions, synergistic 
effects with anti-inflammatory and disease-
modifying antirheumatic medications should 
be investigated. The use of LDN in combination 
with an opioid analgesic is an evident exception. 

The most often asked question about LDN is 
whether it may be used with opiate medicines. 
Even a low dosage of naltrexone might cause 
enough opioid receptor blockage to reduce the 
effectiveness of opioid analgesics. All patients 
who used opioid analgesics were excluded 
from our research. While there is human data 
supporting the use of ultralow-dose naltrexone 
in conjunction with opioid analgesics. 14,15 

Summary
LDN has been shown to be a potential treatment 
option for chronic pain issues that are thought to 
be caused by inflammatory processes, according 
to a large body of research. Before it may be 
widely supported, additional research is needed 
to confirm its efficacy in clinical trials. Important 
aspects like dose need to be fine-tuned. For 
now, LDN may be the first in a series of glial cell 
modulators that might be utilized to address 
a variety of long-term health conditions.
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PhytoMulti supports healthy aging1*
PhytoMulti is designed to promote healthy 

functioning in multiple systems for healthy 

aging support.1* A sophisticated Comet assay 

demonstrated the potential of PhytoMulti’s 

proprietary phytonutrient blend to promote DNA 

stability in human immune cells.1 As shown in Figure 
1, in this study, cells pretreated with the PhytoMulti 

phytonutrient blend maintained 52% greater DNA 

stability when compared to untreated cells.1*

Figure 1: DNA stability in 
phytonutrient-treated human immune cells
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Post-hoc pair-wise comparison (p<0.0001)

*  These statements have not been evaluated by the Food and Drug Administration. 
This product is not intended to diagnose, treat, cure, or prevent any disease. 

Do you want to recommend PhytoMulti?

 Visit Metagenics.com/phytomulti 
 to learn more

 Scan the QR code below for mobile device

Questions? Call Metagenics at 800.692.9400

PhytoMulti is a patented formula of high-quality essential vitamins and minerals enhanced with a proprietary 

blend of 13 concentrated extracts and phytonutrients to protect cells and maintain DNA stability. It’s formulated 

with phytonutrients and essential nutrients that support cellular health and certain cell signaling processes.1*

Phytonutrients provide antioxidant protection against potentially damaging free radicals that increase with 

age, poor lifestyle choices, and pollutants.1,2 Antioxidants can help protect cells from oxidative stress, which 

can be particularly damaging to the immune system.3*

Redefine your 
health potential 
with PhytoMulti®

https://www.metagenics.com/
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Central Drugs 5 Part Webinar Series

1 The Early Years | Premenstrual Syndrome
PART
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2 "The Change" | Pre and Post Reproductive Years
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3 "Slow to Change" | Andropause
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4 Most Undertreated | Stress/Thyroid
PART

5 Marketing Your Practice
PART

Tools to Kick Start 
Your BHRT Practice

Grow Your Practice

BHRT Self-Test Brochures

Patient Room BHRT Posters

The BHRT Kit

Female and Male Medical History Forms

Symptoms and Treatment Forms

Custom Rx Templates

Lab Values

Prescribing Guide

Please Click Here
FOR ACCESS TO THESE

CENTRAL DRUGS
RESOURCES
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Genova Diagnostics is excited to announce the addition 
of metagenomic shotgun/whole genome sequencing 
with the GI Effects - broadening the clinical landscape 
of the microbiome beyond all current offerings.

L E A D I N G  T H E  E V O L U T I O N  O F 
M I C R O B I O M E  A S S E S S M E N T S

www.gdx.net

Microbiomix: 
• Utilizes metagenomics to assess your patient’s 

complete gut microbiome as well as its function
• Can detect over 28,000 species of organisms - 

Metagenomics is considered the gold standard 
method to study the gut microbiota

• Adding it to the GI Effects offers a more complete 
picture of overall gut health

M I C R O B I O M I X ™
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LEARN MORE >
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Niagen® Meets
Designs for Health®

   

Two Innovative Formulas that Leverage Niagen® NR's 
Advanced Cellular Energy and Repair Properties*

When the leading practitioner brand partners with the most researched 
form of nicotinamide riboside (NR), the results are groundbreaking for 
providers and patients.

Niagen® — The Most Trusted Form of NR
with over 35 Registered Clinical Trials

NAD+ drives cellular 
energy production in 

the mitochondria*

NAD+ supports the body’s 
natural cellular maintenance 

and repair processes*

NR is a unique precursor 
to NAD+ that occurs 

in the body*

*These statements have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure, or prevent any disease.

Learn more about these two new, 
exclusive formulas and the science behind 

NR at designsforhealth.com/niagen

Ratings based on results of the 2022 ConsumerLab.com Survey of Supplement Users. More information at www.consumerlab.com/survey.
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Help your patients find relief from occasional discomfort with our comprehensive line of 

products that help address and support a healthy immune response.*

Get relief for minor pain*

Find more Metagenics products 

 To find out more scan the QR code

 or visit Metagenics.com ∙ 800.692.9400

SPM Active®
 Contains specialized pro-resolving 

mediators (SPMs) that help support 
the body to respond physical 
challenges and resolve the 
immune response*

 Helps support consistent (often) 
physical discomfort from everyday 
activities, exercise-related 
discomfort, or immune 
resolution-related activities*

PEA Relief™

 PEA Relief is a unique blend of 
palmitoylethanolamide (PEA) and 
organic, full-spectrum hemp oil 
extract shown to enhance the 
presence of PEA in the blood 
circulation*

 Helps address consistent (often) 
bodily discomfort and supports 
neurological health and healthy 
immune function*

Inflavonoid® Rapid
 Features SpeedTech™ to help 

facilitate absorption of curcumin 
and Boswellia1

 Provides relief of acute minor pain 
from post-exercise-induced stress 
or muscle soreness1 or tissue stress*

Inflavonoid Intensive Care®
 Features CurQfen® BSW and 

XNT ProMatrix® for increased 
bioavailability and FENUMAT® 
technology with fenugreek 
beadlets to provide sustained 
release of curcumin and AKBA

 Offers relief of recurrent minor 
pain: joint/tendon-related 
soreness*
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