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ABSTRACT 

While the endogenous opioid system has generally been associated with regulation of pain, it also modulates the ex- 
perience of distress and may play a central role in many psychiatric and neurodevelopmental disorders. Decades of pre- 
clinical research on the analgesic effects of endogenous opioids, i.e., endorphins, suggests that opioid receptors have 
plastic bimodal (inhibitory/excitatory) properties that may explain conflicting findings in clinical research. An explora-
tory study with 60 healthy volunteer participants, using a cold pressor-induced pain paradigm, found evidence that a 
combination of a nutraceutical agent that enhances endorphin release (Endorphin Enhancer) with one that switches 
opioid receptors from an excitatory to inhibitory mode (Opioid Receptor Switcher) not only increases pain tolerance but 
also reduces emotional and physical distress. This discovery led to clinical application of a critically formulated endor- 
phinergic treatment in 203 case studies over a two-year period. Findings revealed the remarkable clinical efficacy and 
safety of this treatment in the relief of chronic emotional and physical distress, including anxiety, anger, depression, 
cravings, and hyperalgesia, as well as enhancement of well-being, productivity, mental clarity, relationships, and an 
adaptive response to life’s stresses. These studies provide new insights into the role of endogenous opioid system im- 
balances in the development, treatment, and prevention of dysfunctional emotional and physical distress. We postulate 
that an Endorphinergic Distress Syndrome (EDS) consists of abnormal endorphin levels together with opioid receptors 
predominately in their excitatory mode. EDS may account for many core distress symptoms associated with chronic 
anxiety, addictions, pain, as well as affective personality, autism spectrum, attention-deficit, and distress-related medi- 
cal problems. Our research has led to new endorphinergic formulations, combining Endorphin Enhancers, such as caf- 
feine, with Opioid Receptor Switchers, such as n-acetylcysteine, for the relief of emotional and physical distress. Our 
studies also provide a novel method to reverse the anxiogenic effects of caffeine and related hyperexcitatory substances. 
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1. Introduction 

There is significant evidence that the endogenous opioid 
system is involved in attenuation of the experience of 
pain [1]. Endogenous opioids, i.e., endorphins, have also 
been implicated in the modulation of emotional and 
physical distress, the core component of a wide variety of 
psychiatric and neurodevelopmental disorders including 
chronic anxiety, anger, addictions, and pain as well as 
affective, personality, autism spectrum, and attention- 
deficit disorders [2-5]. For instance, Merenlender-Wag- 
ner et al. [2] suggest that the “pathways for stress-related 
psychiatric disorders, depression and PTSD, converge to 

a common pathway in which β-endorphin is a modu- 
lating element of distress.” Hebb et al.’s [4] systematic 
review concludes that endogenous opioids play a cen- 
tral role in the modulation and regulation of the stress 
response and, therefore, in psychopathology. However, 
they note that “conflicting reports on the functional roles 
of endogenous opioids in stress regulation are likely to 
reflect the fact that different opioid systems may have 
opposite actions depending on the site of action, the sub- 
type of opioid receptor involved, or the stressor condi- 
tions.” 

Endorphins have been found to reduce the experience 
of emotional and physical distress including pain [4,6]. 
In addition, there is evidence that they have rewarding *Corresponding author. 
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and reinforcing properties that promote hedonia and mo- 
tivation, including the popular “runner’s high” [7,8]. 
Therefore, it has been hypothesized that endorphin de- 
pletion may result from prolonged stress and trauma, 
leading to an increase in distress, anxiety, and depression 
[9]. However, clinical findings have often been inconclu- 
sive and, at times, contradictory [4]. For instance, de- 
pressed patients as well as autistic children, who have 
marked emotional distress and impaired reward responses, 
often have abnormally high levels of endorphins [10,11]. 
While this increased endorphin release may be the nerv- 
ous system’s attempt to handle marked stress, this does 
not explain why these individuals continue to experience 
heightened levels of distress. Furthermore, agents that are 
known to increase endorphins, such as cyclic AMP- 
phosphodiesterase (cAMP-PDE) inhibitors (e.g., caffeine) 
[12,13], often paradoxically increase anxiety rather than 
relieve distress [14]. Therefore, there is a critical need to 
understand these contradictory findings regarding the im- 
pact of endorphins on regulation of the stress response, 
and specifically, on modulation of the experience of dis- 
tress. This is particularly important since chronic emo- 
tional and physical distress is at the core of most psy- 
chological disorders. However, there has been little pro- 
gress made toward understanding these contradictory 
findings or “opposite actions” of the endogenous opioid 
system, nor their implications for stress regulation and 
psychopathology. 

The preclinical nerve tissue research of Crain and Shen 
[15,16] over the past three decades on the function of 
opioid receptors in the pain response may provide critical 
insights into these issues with important clinical implica- 
tions [17]. They discovered that whereas opioid receptors 
are normally in an inhibitory mode, thereby producing 
analgesia when triggered by the release of endorphins, 
opioid receptors could also be switched to an excitatory 
mode, which literally stimulates the opposite effect, that 
is, hyperalgesia, or increased pain sensitivity. Crain and 
Shen [18,19] also discovered specific agents that switch 
opioid receptors from the excitatory (pain-sensitizing) to 
inhibitory (pain-reducing) mode, such as ultra-low-dose 
opioid antagonists (e.g., naltrexone) and sulfate-enhanc- 
ing substances (e.g., sodium sulfate) [20,21]. According to 
Crain & Shen [20], increased endorphin release can trig- 
ger excitatory opioid receptor signaling, thereby produc- 
ing greater pain sensitivity (i.e. hypersensitivity or hyper- 
algesia). By combining an Endorphin Enhancer, such as 
a cAMP-PDE inhibitor (e.g., caffeine, rolipram), with an 
Opioid Receptor Switcher (e.g., ultra-low-dose naltrex-
one (ULDN), sodium sulfate), Crain and Shen [20,21] 
discovered, in their mouse tail-flick pain studies, that hy- 
peralgesia is converted into analgesia. These studies de- 
monstrated, for the first time, that the pain-relieving 
power of endorphins could be unmasked when opioid 

receptors are switched to the inhibitory mode. Crain and 
Crain [17] provide an extensive review of these preclini- 
cal pain studies on the bimodal nature of opioid receptor 
signaling in the endogenous opioid system and empha- 
size the significance of these studies in elucidating neu- 
ropharmacologic and neurochemical mechanisms that 
may mediate clinical distress disorders. 

2. Endorphinergic Attenuation of Physical 
and Emotional Distress: Cold-Pressor 
Studies 

2.1. Purpose and Method 

The initial phase of this clinical investigation was de- 
signed to test the pain-relieving effects of Crain and Shen’s 
endorphinergic cotreatment formulation, combining an 
Endorphin Enhancer with an Opioid Receptor Switcher, 
in humans, using a “cold pressor” pain assay [21]. This 
method is widely used to evaluate analgesic potency of 
pain medications [22]. For this investigation, two Jeio 
Tech Refrigerating Bath Circulators were used. Partici- 
pants were asked to keep their non-dominant hand fully 
submerged in 2˚C water, touching the bottom of the tank 
as long as possible. Pain tolerance, considered the most 
reliable behavioral measure of analgesic potency, was 
assessed by the duration of time the subject kept their 
hand submerged in the ice-cold water, with a limit set at 
4 minutes to prevent potential injury. In addition, pain 
threshold was measured by the time to the participant’s 
initial report of pain, while a 10-point color-graduated 
Visual Analogue Scale (VAS) assessed pain intensity. 
This procedure was conducted at baseline, and then re- 
peated 30, 60, and 90 minutes after the experimental agent 
(or placebo) was administered. Using a double-blind de- 
sign, each subject was given a placebo, an Endorphin 
Enhancer alone, an Opioid Receptor Switcher alone, or 
the two agents together, administered in identical cap- 
sules. 

For these cold pressor trials, healthy volunteer partici- 
pants were recruited from the Penn State University com- 
munity. Eight potential participants were eliminated from 
the trials since their baseline pain tolerance time was 
more than 2 minutes, a standard criterion used in cold 
pressor testing to assess meaningful experimental effects. 
The final 60 participants (38 males, 22 females; ages 18 - 
86) went through each experimental condition, separated 
by at least a two-day “wash-out” period. A variety of 
Endorphin Enhancer and Opioid Receptor Switcher agents 
(and doses) were assessed in these trials, using Crain and 
Crain’s rationale for selection of appropriate agents in 
each class [17,19-21]. The present report is focused on 
the nutraceutical agents used in these trials, all of which 
are considered as Generally Recognized as Safe (GRAS) 
by the FDA and do not require further FDA approval or a 
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prescription. While our findings were generally consis- 
tent among all agents studied, this analysis highlights 
caffeine (100 mg), a PDE inhibitor that enhances endor- 
phins by boosting cAMP levels (Endorphin Enhancer), 
combined with N-acetylcysteine (NAC) (600 mg), an 
amino acid that metabolizes into sodium sulfate thereby 
switching opioid receptors from an excitatory to inhibi- 
tory mode (Opioid Receptor Switcher) [17]. 

2.2. Results 

Throughout these cold pressor trials, none of the pain 
measures were reduced from baseline, more than placebo, 
by the separate administration of the Endorphin Enhan- 
cer or the Opioid Receptor Switcher. In fact, the Endor- 
phin Enhancers, such as caffeine, produced an average 
12% decrease in pain tolerance from baseline in contrast 
to an average 7% increase produced by the placebo. 
Therefore, PDE inhibitors, such as caffeine, generally 
triggered hyperalgesia and an increase in pain sensitivity 
and reactivity. However, as predicted by our bimodal 
theory of endogenous opioid receptor signaling, the addi- 
tion of an Opioid Receptor Switcher, such as NAC, to the 
Endorphin Enhancer reversed this hyperalgesia and pro- 
duced a dramatic average 18% increase in pain tolerance, 
significantly more than the placebo. In fact, a number of 
the participants were able to keep their hands in the ice- 
cold water for the 4-minute protocol limit when taking 
certain cotreatment formulations. It is remarkable that 
this endorphinergic nutraceutical formulation effectively 
and safely increased pain tolerance, at levels similar to 
that seen in prior studies with acetaminophen or low- 
dose exogenous opiate pain medication [23,24], even 
though it contained no conventional analgesics. Also note- 
worthy is that these formulations did not significantly 
alter pain thresholds or pain intensity ratings. Therefore, 
the therapeutic benefit of this novel endorphinergic 
nutraceutical appears to be its ability to allow partici- 
pants to tolerate or adapt to the painful stimuli, and not 
necessarily alter the nociceptive experience of the pain 
triggered by the cold water. 

Moreover, clinical observations by Dr. Steven Crain (a 
neuropsychotherapist with a PhD in clinical psychology 
and 35 years of clinical experience) of the emotional 
state of the participants in these “cold pressor” studies re- 
vealed unexpected, dramatic, and meaningful changes in 
the distress they experienced when facing this stress- 
inducing situation. When participants were administered 
a combination of an Endorphin Enhancer, such as caffeine, 
and an Opioid Receptor Switcher, such as NAC, a remark- 
able reduction in emotional and physical distress—in- 
cluding anxiety and agitation as well as anger and irrita- 
bility—was evident in the majority of the participants,  
especially those who initially were the most apprehensive 
about the procedure. Most participants, when given this 

combination of agents, were clearly more relaxed and 
calmer with a greater sense of well-being and a more 
adaptive approach to the stress-induced “cold pressor” 
paradigm. Their cognitive functioning was intact with no 
side effects reported. In discussing their experience in 
each experimental condition, it became clear that the 
participants’ higher pain tolerance, i.e., their ability to 
keep their hands in the ice-cold water longer, when ad- 
ministered the combination formulation was generally due 
to their reduced emotional and physical distress rather 
than a significant decrease in nociceptive pain. 

2.3. Discussion 

These clinical “cold pressor” findings cast a new light on 
the earlier preclinical pain studies of Crain and Shen 
(Section 1), suggesting that reduced behavioral reactivity 
to pain-induction paradigms produced by our endorphiner- 
gic nutraceutical formulation is related more to emotional 
and physical distress relief than analgesia. This interpre- 
tation is consistent with observations made regarding ex- 
ogenous opioids as well [25]. Therefore, both endoge-
nous and exogenous opioids appear to have a major im- 
pact on the way we handle stress, providing an ability to 
stay calm and less reactive and impulsive in the face of 
perceived threat. Clinical evidence strongly suggests, how- 
ever, that reliance on endogenous opioids for the relief of 
emotional and physical distress is much preferred over 
exogenous opioids, given the serious and at times fatal 
side effects of exogenous opioids, including marked cog- 
nitive impairments, gastrointestinal symptoms, as well as 
tolerance and dependence and, ironically, hyperalgesia or 
increased pain sensitivity. Since the experience of dys- 
functional emotional and physical distress is central to 
most clinical neuropsychiatric disorders, our clinical study 
suggests that we may have discovered a safe nutraceuti- 
cal treatment for a variety of emotional and physical dis-
tress symptoms and conditions. 

3. Endorphinergic Attenuation of Emotional 
and Physical Distress: Clinical Case  
Studies 

3.1. Purpose and Methods 

In order to explore the potential clinical implications of 
these exciting discoveries and insights, we initiated a 26- 
month clinical case study investigation, assessing the 
benefits of this novel endorphinergic nutraceutical for- 
mulation for individuals suffering from distress-related 
conditions. Through direct treatment and close clinical 
supervision by Dr. Steven Crain, 203 case studies (121 
females, 82 males, ages 14 - 85) were conducted at Thera- 
peutic Alliance, an outpatient psychotherapy practice he 
established in 1980. The key criterion for participation in 
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this investigation was moderate-to-severe emotional and/ 
or physical distress that was clearly excessive and mal- 
adaptive in relation to the individual’s life circumstances. 
In other words, their level of distress was significantly 
out of proportion to the actual stress in their life. This 
criterion was chosen since the most dramatic benefits of 
the endorphinergic formulation used in the cold pressor 
trials were observed in participants who initially were the 
most distressed about the stress-induced paradigm during 
baseline assessment. The assumption underlying this crite- 
rion is that individuals with dysfunctional distress have 
unbalanced endogenous opioid systems and would bene- 
fit the most from our endorphinergic formulation. Par- 
ticipants suffered from a wide variety of distress-related 
symptoms and conditions including chronic anxiety and 
agitation, anger and irritability, cravings and addictions, 
aches and pains, as well as affective, autism spectrum, 
personality, and attention-deficit disorders, and distress- 
related medical conditions. Most of these participants 
had already been in intensive psychotherapy and many 
had either previously tried or were concurrently on psy- 
chiatric medications including anxiolytic, anti-depressant, 
stimulant, and pain medication as well as a variety of 
herbal nutraceuticals. 

The nutraceutical endorphinergic formulation used in 
these case studies consisted of one or more Endorphin 
Enhancers combined with one or more Opioid Receptor 
Switchers. At times, other nutraceutical agents were added 
to the formulation, which are thought to synergize with 
the endorphinergic formulation and further enhance func- 
tioning of the endogenous opioid system (Endorphinergic 
Synergizers). For most participants, the formulation in- 
cluded caffeine (60 - 280 mg daily) and NAC (240 - 
1200 mg daily). For those particularly sensitive to the 
stimulating effects of caffeine, the Endorphin Enhancer 
was changed to forskolin (60 - 240 mg daily). At times, a 
second Opioid Receptor Switcher, magnesium sulfate (60 
- 480 mg daily) was added to the formulation. When 
needed for additional benefits, one or more Endorphiner- 
gic Synergizers were added, including L-theanine (60 - 
280 mg daily) to further reduce agitation or white willow 
bark (200 - 800 mg daily) to reduce pain and inflamma- 
tion. The participants took our endorphinergic formula- 
tion from a minimum of two months up to the entire 26 
months of the research project. At times, the endorphiner- 
gic treatment was discontinued briefly and/or modified in 
order to more effectively assess benefits, withdrawal re- 
sponse, and dosing effects. Participants were also switched, 
at times, to single agents in order to compare their indi- 
vidual effects to the endorphinergic formulation. Given 
the extensive history with most of these participants as 
well as the clear documentation of the effects of prior 
treatment (psychotherapeutic, pharmaceutical, nutraceu- 
tical), potential placebo effects were minimized and sepa-

rated from experimental treatment effects. 

3.2. Results: Clinical Observations 

A remarkable and reliable set of clinical benefits of the 
endorphinergic formulation were reported by participants 
as well as observed by their psychotherapists, family 
members, friends, and co-workers. Nearly everyone re- 
ported at least some reduction in emotional and physical 
distress when using our endorphinergic formulation. Most 
participants felt an increased sense of calm, comfort, 
well-being, and positive mood while simultaneously ex- 
periencing enhanced mental clarity, energy, memory, and 
attention. For many participants these benefits began within 
the first day of taking the formulation, and continued 
with no signs of tolerance throughout the entire course of 
daily treatment. If anything, the benefits generally in- 
creased gradually over time. A consistent effect among 
most participants was a reduction in underlying agitation 
and restlessness, anxieties and worries, obsessions and 
compulsions, anger and irritability, cravings and substance 
abuse, as well as motivation and attention deficits. They 
simply felt more at peace with themselves and the world. 
With less fear and anger, participants were more able to 
use their cognitive abilities to approach life’s challenges, 
instead of their prior tendency to respond emotionally 
and impulsively. A general trend was that the greater the 
participant’s initial dysfunctional distress, the greater the 
benefits from the endorphinergic formulation. 

As a result, most participants were more able to con- 
structively change their maladaptive beliefs and behav- 
iors, and often developed healthier and more active life- 
styles, with greater control over unhealthy eating habits 
as well as drug, tobacco, and alcohol use, obsessions and 
compulsions, emotional outbursts, and social withdrawal. 
Desired weight loss was more easily obtained through 
healthier food choices and exercise. A dramatic reduction 
in relationship conflicts was evident, especially in cou- 
ples and families. In fact, the most impressive reports 
came from other family members who appreciated the 
greater calm and constructive problem solving and per- 
spective taking, and often encouraged the participant to 
continue using the endorphinergic formulation. In fact, 
during the investigation, there were many requests from 
family members and friends to take the nutraceutical 
formulation after observing the benefits in the partici- 
pants and they were often added to the study. Overall, 
participants reported a more adaptive response to stress- 
ful life events. Many participants were able to reduce 
and/or eliminate their use of pharmaceutical and over- 
the-counter drugs, including anxiety, depression, pain, 
and stimulant medication. In fact, nearly everyone in the 
study eliminated his or her use of prescription anxiolytic 
medications while taking our endorphinergic formulation. 
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While at least some relief of emotional and physical 
distress was evident in nearly all participants, many of 
their problems were not immediately resolved simply by 
taking the endorphinergic formulation. Maladaptive be- 
liefs, values, behaviors, and mood often continued and 
required further treatment, including psychotherapy, coach- 
ing, skill training, and certain medications, such as anti- 
depressant, mood stabilizing, stimulant, and anti-psychotic 
drugs. For instance, the endorphinergic formulation did 
not automatically change irrational beliefs, such as the 
faulty assumption that “my plane will crash.” However, 
the reduction in emotional distress created a much more 
effective mind-set to allow the individual to construc- 
tively reflect on the likelihood of this catastrophic event. 
In another example, after an experience with his wife’s 
betrayal, a man could continue to perceive her as the 
“enemy” while using the formulation, but it facilitated 
his ability to forgive her for her actions, since he was not 
as viscerally angry. Similarly, the decision to stop over- 
eating or drinking was not evoked by the formulation, yet 
it made it easier to make this choice when cravings and 
anxiety were reduced. While physical activity, such as 
running, exercise, and yoga are well-known for their 
mood-enhancing benefits, the endorphinergic formulation 
facilitated participants’ ability to develop these healthy 
lifestyles. Therefore, it became clear that these dysfunc- 
tional patterns were more easily modified when emo- 
tional and physical distress was reduced by the endor-
phinergic formulation. Furthermore, the more changes 
participants were able to make in their maladaptive be- 
liefs, values, and behaviors as a result of their reduced 
emotional and physical distress while taking the endor- 
phinergic formulation, the greater their overall long-term 
improvement in life satisfaction and functioning. 

This comprehensive set of benefits produced by our 
endorphinergic formulation had not been experienced or 
observed with other forms of treatment by the partici- 
pants or their therapists, or when any single agent in the 
formation was administered alone. While synergizing 
agents, such as L-theanine (for agitation) or white willow 
bark (for inflammation), enhanced certain benefits, the 
simple combination of an Endorphin Enhancer with an 
Opioid Receptor Switcher was sufficient to produce sub- 
stantial emotional and physical distress relief for most 
participants. For certain participants who were particu- 
larly sensitive to the stimulating effects of caffeine, the 
Endorphin Enhancer was switched to another agent, such 
as forskolin, which generally provided desired benefits. 
At times, adding a second Endorphin Enhancer and/or 
Opioid Receptor Switcher, such as magnesium sulfate, 
improved benefits for particularly resistant symptoms of 
distress. 

Of particular importance is that these remarkable bene- 
fits were produced with almost no reports of significant 

side-effects typically seen in treatments with current psy- 
choactive pharmaceuticals and nutraceuticals, including 
sedation, agitation, fogginess, gastrointestinal distress, and 
general malaise. There was no evidence of tolerance, 
withdrawal symptoms, or other signs of dependence ob- 
served throughout these case studies. Moreover, it is strik- 
ing that our novel endorphinergic formulations simulta-
neously promoted calm, comfort, and well-being, together 
with enhanced mental clarity, energy, and motivation. 
Current psychoactive pharmaceuticals and nutraceuticals 
generally produce a tranquilizing or energizing benefit, 
often with related side-effects (sedation or agitation). By 
contrast, our critically formulated nutraceutical prepara- 
tion, by restoring normal balance to the endogenous 
opioid system, appears to significantly promote healthy 
and adaptive emotional, cognitive, and behavioral func- 
tioning, without the sedation, agitation, or fogginess, as 
well as tolerance and dependence typical of most current 
treatments. 

3.3. Results: Distress Dysfunction Inventory 

In order to quantify the benefits of our endorphinergic 
formulations, a Distress Dysfunction Inventory (DDI) 
was developed and given to each participant at the end of 
his or her participation in the study to complete and sub- 
mit anonymously. The DDI contains a set of 22 distress 
dysfunction symptoms and conditions including “emo- 
tional distress,” “physical distress,” “worries and fears 
(anxiety),” “depressed mood,” “aches and pains,” “anger 
and irritability,” and “obsessions and compulsions” as 
well as 9 functional characteristics including “calm and 
well-being,” “physical comfort,” “energy and motivation,” 
and “concentration and attention.” Participants were asked 
to rate the degree of symptom change, from “reduced” to 
“increased,” as well as the change in functioning, from 
“improved” to “declined,” on a 7-point Likert scale. All 
participants anonymously completed and returned the DDI. 
Scores were summarized to determine the percent of par-
ticipants who experienced a change in symptoms and con-
ditions as well as the percent of participants who experi-
enced a change in functioning. 

Following an extended period (range: 2 - 26 months; 
mean: 8 months) of generally daily use of our endor- 
phinergic formulation, all of the 203 participants re- 
ported increased calm and well-being as well as concen- 
tration and attention, while more than 90% of them ex- 
perienced an increase in emotional, relationship, sexual, 
work, and spiritual satisfaction. Nearly 90% of the par- 
ticipants reported increased physical comfort, while 75% 
of them experienced increased energy and motivation. 
More than 90% of the participants, who suffered from  
emotional distress, anxiety, obsessions and compulsions, 
depressed mood, anger and irritability, as well as rest- 
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lessness and agitation prior to commencing the endor- 
phinergic formulation, experienced a reduction in symp- 
toms at the end of treatment. The same level of benefits 
were reported by sufferers of physical distress, aches and 
pains, as well as concerns about motivation, energy, 
concentration, and attention. Similarly, more than 90% of 
the participants suffering from sleep, sexual, weight, and 
body image concerns as well as food, alcohol, and drug 
cravings reported at least some improvement from taking 
the endorphinergic formulation. Finally, nearly 90% of 
those suffering from memory concerns and 80% of those 
suffering from gastrointestinal concerns experienced at 
least some improvement in these problems. These self- 
report DDI findings are consistent with clinical observa- 
tions of these individuals and demonstrate the remarkable 
benefits of our nutraceutical endorphinergic formulations 
across a wide variety of neuropsychiatric disorders. 

3.4. Discussion 

Most participants, regardless of their neuropsychiatric di- 
agnosis, experienced this comprehensive set of emotional 
and physical distress relief benefits from our nutraceuti- 
cal endorphinergic formulations. These nutraceuticals ap- 
pear to provide a safe method to enhance well-being, 
mental clarity, positive mood, and adaptive emotional, 
cognitive, behavioral, and physiological functioning. Ob- 
viously, simply taking these nutraceuticals did not typi- 
cally resolve all the individual’s problems, but they clearly 
helped most of them feel better and engage in their lives 
more adaptively as well as more effectively and thought- 
fully work through their remaining issues. Given the wide 
variety of disorders, from chronic anxiety and addiction 
to autism and dementia, these findings are impressive 
and support the existence of an underlying imbalance in 
the endogenous opioid system, responsible at least in part 
for the participant’s emotional and physical distress. 

Inspired by the success of these clinical case studies at 
Therapeutic Alliance, case studies using our new endor- 
phinergic formulation were conducted at several inde- 
pendent healthcare outpatient practices with similar bene- 
fits. More recently, endorphinergic nutraceutical formu- 
lations, based upon these discoveries, have been self- 
administered by thousands worldwide. An analysis of 
DDI online survey responses from a sample of 307 of 
these individuals found a set of benefits almost as re- 
markable as that experienced under close clinical super- 
vision (www.PonderaPharma.com). Therefore, these novel 
endorphinergic formulations appear to be therapeutic in 
both clinical treatment settings as well as more general 
populations. While these clinical case and survey studies 
were not blinded nor compared to placebos, the similarity  
of benefits in a variety of clinical settings, the close 
clinical observations by highly trained clinicians, as well 

as their consistency with the earlier double-blind “cold 
pressor” studies (Section 2) supports the validity of the 
effectiveness of this new generation of endorphinergic 
formulations in the treatment of emotional and physical 
distress across a wide variety of neuropsychiatric and 
neurodevelopmental disorders. These clinical findings are 
also consistent with the decades of preclinical nerve tis-
sue culture and animal research on the endogenous opioid 
system (Section 1). 

4. Endorphinergic Distress Syndrome 

Our clinical studies provide important validation of the 
bimodal opioid receptor theory of the endogenous opioid 
system (Section 1) and the clinical impact of excessive 
excitatory opioid receptor signaling and abnormal and 
unstable endorphin availability. It is well accepted in the 
clinical and research literature that caffeine is counter- 
indicated for anxiety and other psychiatric disorders since 
it tends to stimulate emotional distress and agitation [14, 
26]. Paradoxically, by combining caffeine with an Opioid 
Receptor Switcher, such as NAC, as predicted by the 
bimodal opioid receptor theory, the anxiety stimulating 
and hyperalgesic effects of caffeine were transformed 
into anxiolytic and pain relief benefits. This reversal of 
caffeine’s effect on emotional distress and pain sensitiv- 
ity is consistent with, and supports the principle that sul- 
fated agents, such as NAC and magnesium sulfate, can 
switch opioid receptors from the excitatory to the inhibi- 
tory mode (Section 1), thereby reducing anxiety and pain 
triggered by elevated endorphins (stimulated by cAMP- 
PDE inhibitors, such as caffeine). Without an Opioid Re- 
ceptor Switcher, administration of an Endorphin Enhan- 
cer, such as caffeine, alone is more likely to produce the 
opposite effects, i.e. emotional and physical distress, es- 
pecially for individuals already predisposed to anxiety. 
We are not aware of any other current theory that can 
explain these clinical findings. 

Therefore, this line of clinical and preclinical research 
supports the existence of an Endorphinergic Distress Syn- 
drome (EDS), manifested clinically by a variety of emo- 
tional and physical distress symptoms, created and main- 
tained, at least in part, by a dysfunctional imbalance in 
bimodal opioid receptor signaling and abnormal endoge- 
nous opioid levels. We postulate that EDS is a common 
neurophysiologic dysfunction that underlies many previ- 
ously considered distinct psychiatric and neurodevelop- 
mental disorders including chronic anxiety, addictions, 
pain, as well as affective, personality, autism spectrum, 
attention-deficit, and distress-related medical problems. 
EDS is a dysregulation of the stress response, which pro- 
duces maladaptive fear, anger, cravings, and hyperalgesia. 
The high prevalence of EDS may explain the frequent 
resistance of many emotional and physical distress symp- 
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toms, including chronic anxiety, depression, addiction, 
and pain to conventional treatment to conventional treat- 
ment. We are not aware of any current therapy that di- 
rectly addresses EDS, or attempts to resolve these   
underlying imbalances in the endogenous opioid system. 

It is beyond the scope of this article to systematically 
examine the etiological factors responsible for the de- 
velopment of EDS, though chronic stress, trauma, genet- 
ics, drug and alcohol use, as well as other lifestyle choices 
may be significant factors. In particular, chronic stress 
and trauma appear to trigger prolonged endorphin release 
as an adaptive coping response, which over an extended 
period of time is likely to lead to mechanisms that switch 
opioid receptors to a protracted excitatory mode as well 
as depleted and/or unstable endorphin availability. It is 
theorized that this shift toward opioid receptor excitatory 
mode is part of an adaptive expectation of danger or 
threat in the world, based on a prolonged experience of 
stress or trauma. However, even when the stress and 
trauma are over, this neurophysiologic adaptive coping 
mechanism may remain, leaving the individual prone to 
emotional and physical distress, i.e., EDS. Genetic fac- 
tors are also very important in the etiology of EDS since 
many people are more “wired” toward hyperexcitability 
and are highly reactive to perceived stressful situations, 
leading to a “fight-flight” coping response, including a 
maladaptive tendency toward fear, anger, aggression, with- 
drawal, and cravings, even when circumstances do not 
warrant this. 

There is significant evidence that widely used sub- 
stances, including certain drugs, alcohol, and foods, cre- 
ate serious and often chronic imbalances in the endoge- 
nous opioid system, potentially leading to the develop- 
ment of EDS. Exogenous opioid drugs, such as oxy- 
codone, hydrocodone, and morphine, are the most widely 
prescribed medications in history, and their use, both 
legal and illegal, continues to escalate [27]. However, 
their noxious and even life-threatening side effects, in- 
cluding tolerance, dependence, and addiction, are well- 
known [28], and appear to result from their dysfunctional 
impact on the endogenous opioid system, including pro- 
tracted excitatory receptor signaling and endorphin de- 
pletion [16,17,29], thereby producing EDS [17]. In addi- 
tion, the extensive use of acetaminophen may also con- 
tribute to the development of EDS since it tends to lower 
sulfate levels [30], which may result in excessive opioid 
receptor signaling, potentially involved in the well- 
known hyperalgesic “rebound headache” syndrome. It is 
also interesting to note that NAC is the principle treat- 
ment for acetaminophen overdose and reverses this de-
pletion of sulfates [30]. Therefore, our culture’s strong 
reliance on pain relieving drugs, both prescription and 
over-the-counter, may be contributing to the develop-
ment of EDS, especially among genetically vulnerable 

individuals. In addition, the extensive use of PDE inhibi- 
tors for respiratory conditions (e.g., theophylline), espe- 
cially PDE4 inhibitors (e.g., roflumilast), which are par- 
ticularly potent cAMP enhancers (and therefore Endor- 
phin Enhancers) [20], may iatrogenically trigger EDS, 
including common side effects such as anxiety, depres- 
sion, and insomnia. 

Nicotine and other widely used substances appear to 
have a similar impact on the endogenous opioid system 
as exogenous opioids. Nicotine has been found to modify 
opioid receptors and alter the synthesis and release of 
β-endorphin and other endogenous opioids, which is re- 
sponsible, at least in part, for nicotine dependence and 
withdrawal [31]. Alcohol consumption can also produce 
dependence, which has been linked to its tendency to 
induce endogenous opioid release [32]. Furthermore, there 
is growing evidence that other popular substances, in- 
cluding gluten in wheat and casein in milk, contain exor- 
phins, morphine-like compounds [33,34], which have 
similar deleterious impact as opiates on the endogenous 
opioid system [17]. In addition, the widespread con- 
sumption of caffeine may be a significant etiological 
factor, since we provide evidence that caffeine, without 
co-administration of an Opioid Receptor Switcher, pro- 
duces excessive excitatory opioid receptor signaling, 
leading to EDS symptoms such as anxiety and agitation 
(Sections 1-3). Excitatory amino acids, such as aspartic 
acid (a constituent of aspartame) and the salt of glutamic 
acid (MSG), widely used as additives in foods and bev- 
erages, also appear to have similar toxic impacts on the 
endogenous opioid system [17]. Surprisingly, excessive 
dietary sugar has been found to result in endogenous 
opioid dependence [35,36], which may be due to a shift 
of opioid receptors to the excitatory mode, thereby pro- 
ducing EDS [17]. Excessive use of these extremely popu- 
lar foods, beverages, and drugs appear to wreck havoc on 
the endogenous opioid system, producing EDS and a 
wide variety of chronic emotional and physical distress 
symptoms, including substance dependence, withdrawal 
symptoms, and cravings. 

Another factor that may be contributing to the devel- 
opment of EDS is our culture’s excessive avoidance of 
sunlight, due to cancer fears as well as long indoor work 
hours. According to Seneff et al. [37], reduced exposure 
to sunlight produces sulfate depletion, which according 
to our bimodal endorphinergic theory, leads to excessive 
excitatory opioid receptor signaling. In addition, exercise 
is known to naturally enhance the release of endorphins 
[8], yet is rarely a significant part of daily life for most 
people in our culture. Therefore, a number of lifestyle 
choices, including widely used pain relieving drugs and 
other medications, alcohol and tobacco, processed foods 
and beverages, and limited exercise and exposure to 
natural sunlight may all play a role in the development of 
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EDS. Obviously, many people may be more vulnerable 
to the dysfunctional impact of these lifestyle choices due 
to trauma and prolonged stress as well as genetic factors. 

5. Treatment of EDS 

Our preclinical and clinical findings suggest that EDS 
may be responsible for many of the core distress symp- 
toms seen in a wide variety of psychiatric and neurode- 
velopmental disorders. If there is indeed a common neu-
ropathology underlying these conditions, interventions 
that specifically target this dysfunction may be effective 
across a wide variety of previously considered distinct 
disorders. Therefore, therapeutic methods which restore 
healthy balance to the endogenous opioid system by con- 
comitantly enhancing endorphin release and switching 
opioid receptor signaling from an excessively excitatory 
to a normal inhibitory mode are expected to attenuate 
emotional and physical distress in these clinical disor- 
ders.  

Clinical research and experience suggest that effective 
healthy lifestyle choices, including adaptive stress man- 
agement strategies, positive outlook on life, routine exer- 
cise and exposure to sunlight, minimal use of prescrip- 
tion and OTC pain drugs as well as alcohol and nicotine, 
and a diet focused on whole natural foods and beverages 
(e.g., low gluten, casein, dietary sugar, sugar substitutes, 
and MSG) are among the best natural methods to prevent 
and treat EDS. However, our case studies reveal how 
difficult it is to maintain these healthier behaviors and 
attitudes, since the neurophysiologic imbalances under- 
lying EDS create such emotional and physical distress 
that it is challenging to relax sufficiently to rationally 
handle stress adaptively. This is especially problematic 
for people who have experienced trauma and chronic 
stressful life circumstances as well as those genetically 
prone toward endogenous opioid system imbalances. 

In addition, EDS produces a dependency on, and crav- 
ings for substances that dysfunctionally impact upon the 
endogenous opioid system, including alcohol, nicotine, 
pain drugs, processed sugar, unbalanced caffeinated bev- 
erages, “comfort foods,” and certain food additives. In 
fact, when opioid receptors are switched to a protracted 
excitatory mode, methods that stimulate endorphins, such 
as exercise, are more likely to produce distress than 
pleasure, leading to avoidance of healthy activity. This 
vicious cycle potentiates EDS since unbalanced endoge- 
nous opioid systems lead us to experience emotional and 
physical distress. This increased distress greatly enhances 
our interpersonal conflicts, maladaptive stress-coping strate- 
gies, and cravings for comfort foods, beverages, and drugs, 
thereby exacerbating our anxiety, anger, cravings, depres- 
sion, hyperalgesia, aggression, and withdrawal. Our case 
studies reveal that, at times, this vicious cycle can only 
be broken by methods that directly restore healthy ho- 

meostatic balance in the endogenous opioid system. 
Therefore, our endorphinergic formulation appears to be 
necessary to treat EDS for many people who suffer from 
emotional and physical distress. 

Ever since the discovery of opioid receptors and “en-
dogenous morphine,” or “endorphins,” as Eric Simon 
named them, many have envisioned that the “Holy Grail” 
would be therapeutic regulation of these amazing “mole- 
cules of emotion” [38,39]. With our discovery of EDS 
and a method to restore healthy balance in the endoge- 
nous opioid system, our research offers promise of a re- 
markably safe and effective treatment for the emotional 
and physical distress symptoms underlying a wide vari- 
ety of psychiatric and neurodevelopmental disorders, 
including chronic anxiety, anger, addictions, hyperalge- 
sia, as well as affective, autism spectrum, attention-defi- 
cit, and personality disorders. Our endorphinergic treat- 
ment may also help to prevent and treat stress-related 
illnesses. By combining Endorphin Enhancers, such as 
caffeine and/or forskolin, to insure sufficient and consis-
tent endorphin levels, with Opioid Receptor Switchers, 
such as NAC and/or magnesium sulfate, to restore nor-
mal inhibitory opioid receptor signaling, critically for-
mulated nutraceutical and pharmaceutical preparations 
may provide a novel method to correct neurophysiologic 
imbalances in the endogenous opioid system. 

It is interesting to note that our endorphinergic formu- 
lation worked so effectively with such a wide variety of 
distress symptoms and disorders, especially since prior 
studies have shown that distress conditions may involve 
abnormally low or high endorphin levels (Section 1). Our 
case studies suggest that regardless of the endorphin im-
balance, the inclusion of an Endorphin Enhancer is gen-
erally beneficial. This finding may be explained by the 
homeostatic nature of the endogenous opioid system. 
Preclinical studies [16,18] have shown that excitatory 
opioid receptor signaling tends to promote endorphin 
levels by increasing cyclic AMP and neurotransmitter 
release, which may enhance endorphin release in some 
parts of the nervous system. This evidence suggests that 
when an Opioid Receptor Switcher restores normal in- 
hibitory signaling, endorphin production is likely to de- 
crease. Therefore, regardless of whether endorphins ini- 
tially are abnormally high or low, administration of an 
Endorphin Enhancer is generally needed to insure suffi- 
cient and reliable endorphin availability at the same time 
that normal inhibitory opioid receptor signaling is re- 
stored by the Opioid Receptor Switcher. 

With a balanced endogenous opioid system, we are 
generally less emotionally and physically distressed and 
more able to respond to stressful situations appropriately 
and adaptively without self-defeating struggles and con- 
flicts or reliance on “comfort” drugs and alcohol or foods 
and beverages. By reducing these maladaptive coping 
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strategies and substances, EDS is further reduced, lead- 
ing to a healthier, more satisfying and enjoyable life. 
However, it is important to note that while these endor- 
phinergic nutraceuticals appear to be effective for EDS, 
they are not a treatment for medical disease conditions. 
Therefore, our endorphinergic formulations should only 
be considered as part of a comprehensive treatment pro- 
gram that targets dysfunctional emotional and physical 
distress. Obviously, these new generation nutraceuticals 
appear to have remarkable benefits for individuals who 
suffer from EDS, that is, an underlying imbalance in their 
endogenous opioid system, manifested by excessive emo- 
tional and physical distress. For these individuals, the 
restoration of healthy homeostatic balance in the endoge- 
nous opioid system, essentially tuning down fight-flight  
distress alerts, facilitates more effective “top-down” regu- 
lation between our emotion centers, where endorphins 
are concentrated, such as the limbic system and the gut’s 
“second brain,” and our higher cognitive processes in the 
prefrontal cortex. By enhancing “top-down” regulation, 
our endorphinergic formulation provides a therapeutic 
tool in the treatment of a wide variety of distress-related 
conditions. 

It is not expected that this formulation will have much 
immediate benefit to those who already have a balanced 
endogenous opioid system, though regular use of these 
endorphinergic nutraceuticals may help prevent the de- 
velopment of EDS. Another way to prevent EDS on a 
large-scale basis might be the systematic addition of an 
Opioid Receptor Switcher, such as NAC or ULDN, in all 
drugs, foods, and beverages that may trigger excessive 
excitatory opioid receptor signaling, including opiate drugs, 
acetaminophen, certain respiratory medications, (e.g., 
cAMP-PDE inhibitors, such as roflumilast and theophyl- 
line), nicotine and alcohol products, caffeinated and sweet- 
ened foods and beverages, as well as specific food addi- 
tives (e.g., excitatory amino acids, as in aspartame and 
MSG). 

6. Autism Spectrum Disorder: Early-Onset 
EDS 

Autism Spectrum Disorder (ASD) provides an excellent 
illustration of the application of our bimodal endorphiner- 
gic theory to a specific clinical condition since there are a 
number of lines of evidence that suggest that many ASD 
symptoms stem from early-onset EDS produced by both 
genetic and environmental factors. Panksepp [40] theo- 
rized that autism involves an endogenous opioid system 
imbalance, citing studies that autistic children often have 
excessively high levels of endorphins. It has been specu- 
lated that the withdrawn state of autistic children appears 
similar to opiate intoxication, and the agitated state is 
reminiscent of opiate withdrawal [11]. However, the 
mechanism of these changing states has not been under- 

stood. Studies have found that children with ASD have 
abnormally low sulfate levels [41,42] as well as exces-
sive GM1 ganglioside in their cerebrospinal fluid [43]. 
Our bimodal endorphinergic theory helps to explain these 
findings since excessive GM1 ganglioside together with 
sulfate deficiency are expected to produce protracted 
opioid receptor excitatory signaling [17]. Seneff et al. 
[37] have proposed that sulfate deficiency in ASD may 
be due, in part, to avoidance of sunlight exposure by 
pregnant mothers and infants. We also speculate that 
early use of acetaminophen in infants and young children, 
typically administered concurrently with immunizations 
and for medical conditions as an alternative to aspirin, 
may be a factor, especially for genetically vulnerable 
children, since this drug is known to produce sulfate de- 
ficiencies [44]. Furthermore, research suggests that ASD 
children have digestive system dysfunctions, which may 
result in excessive exorphins due to incomplete metabo- 
lism of gluten and casein [37]. Together, these findings 
are consistent with serious imbalances in the endogenous 
opioid system, including excessive excitatory opioid re- 
ceptor signaling and highly variable availability of en- 
dogenous and exogenous opioids, which may explain the 
intense swings in emotional and physical distress symp- 
toms in these children. These factors and the extensive 
consumption of certain foods such as sugar, wheat, and 
milk products, combined with genetic vulnerabilities 
[e.g., 43] including gut dysfunction, may be the “perfect 
storm,” which may produce severe EDS and many of the 
distress symptoms manifested by ASD children and 
adults. 

These biochemical assays in ASD children provide 
support for our bimodal endorphinergic theory suggest- 
ing that EDS may be a critical factor in producing the 
distress symptoms in ASD. In addition, opiate antago- 
nists at doses that block both excitatory and inhibitory 
opioid receptor signaling have been shown to provide 
some, albeit inconsistent, benefits for ASD children, dem- 
onstrating involvement of the endogenous opioid system 
[45]. Furthermore, prior clinical research has found evi- 
dence of benefits of using NAC [46] for ASD, though 
without consistent findings or a clear explanation for the 
mechanism. Similarly, an elimination diet is often used 
in ASD, focused on gluten and casein, as well as caffeine 
and sugar, but again with variable benefits [47]. Our 
model of EDS offers an explanation as to how these in- 
terventions provide benefits, but also why they are unre- 
liable. We postulate that effective treatment needs to in- 
clude both an Opioid Receptor Switcher, such as NAC, 
as well as an Endorphin Enhancer, such as caffeine, to 
insure sufficient and reliable levels of endorphins, and to 
maintain inhibitory opioid receptor signaling. This treat-
ment should reduce emotional and physical distress, as 
well as facilitate withdrawal from exorphins as trigger 
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foods are eliminated. In fact, we found that our nutraceu- 
tical endorphinergic formulations have shown significant 
distress relief benefits in case studies with both children 
and adults with ASD, including marked reduction in agi- 
tation, obsessive-compulsive symptoms, distractibility, and 
withdrawal (Section 3). The use of our endorphinergic 
formulation also greatly facilitated the ability of these 
children and adults to effectively eliminate gluten, casein, 
and sugar from their diet without typical withdrawal 
symptoms as well as develop a healthy exercise routine. 
Our preliminary clinical findings provide support for the 
role of EDS in ASD as well as the use of our novel en- 
dorphinergic formulations in ASD treatment. Further 
research is needed to explore these EDS biochemical and 
neurophysiologic factors in ASD as well as later-onset 
EDS disorders. 

7. Endogenous Opioid System and Adaptive 
Stress Response 

While the endogenous opioid system plays a central role 
in our adaptive response to stress and imbalances in this 
system appear to be responsible for many distress symp- 
toms, it has complex homeostatic inter-connections to 
other stress-related neurotransmitter systems, such as do- 
pamine, glutamate, serotonin, GABA, and norepineph- 
rine [48]. Therefore, balancing the endogenous opioid 
system, using endorphinergic therapeutics, can also have 
homeostatic benefits on the other stress-related systems. 
In addition, pharmaceutical and nutraceutical therapies 
that target other stress-related neurotransmitter systems 
can have positive effects on the endogenous opioid sys- 
tem. In fact, many conventional treatments, such as Se- 
lective Serotonin Reuptake Inhibitors (SSRI), were often 
helpful in conjunction with our endorphinergic formula- 
tion for participants in our clinical study. However, the 
evidence from our clinical case studies suggests that 
many symptoms of emotional and physical distress re- 
quire the restoration of endogenous opioid system bal- 
ance for long-term relief. Without direct intervention in 
the endogenous opioid system, many distress symptoms 
are often resistant to most conventional forms of treat- 
ment. 

While our choice of NAC as an Opioid Receptor 
Switcher for our formulations was based on its sulfation 
effects on the endogenous opioid system [17,21], it also 
directly modulates other stress-related neurotransmitters 
including dopamine and glutamate [49]. Therefore, the 
remarkable benefits of our cotreatment formulation may 
actually be mediated through several important stress- 
related neurotransmitter systems in addition to the en- 
dogenous opioid system. Furthermore, NAC has been 
shown to have therapeutic benefits for a wide variety of 
distress-related conditions, including obsessive-compul- 

sive disorder, trichotillomania, pathological gambling, bi- 
polar disorder, schizophrenia, ASD, Alzheimer’s, as well 
as methamphetamine, cannabis, nicotine, and cocaine 
dependence [50]. Although these clinical reports fail to 
acknowledge possible effects of NAC on the endogenous 
opioid system, they provide support for the use of NAC 
in our endorphinergic nutraceuticals, and also for our 
cotreatment formulations since they were remarkably 
more effective than NAC alone in our clinical studies. 
The therapeutic benefits of NAC alone, as well as our 
endorphinergic formulations, for such a diverse range of 
psychiatric and neurodevelopmental disorders strongly 
suggests a central pathophysiology in the stress process- 
ing center of the nervous system, which stems from neu- 
rophysiologic imbalances in the endogenous opioid and 
other stress-related neurotransmitter systems. 

We postulate that the endogenous opioid system serves 
as the central alert system, informing the individual of 
the relative safety (inhibitory opioid receptor mode), or 
threat (excitatory opioid receptor mode) from the envi- 
ronment or one’s own body. The release of endogenous 
opioids triggers inhibitory (calming) or excitatory (dis- 
tressing) opioid receptor signaling, which then homeo- 
statically stimulates the other neurotransmitter systems, 
together producing the full range of emotions, cognitions, 
and behaviors relevant to the specific circumstances. Dys- 
functional endorphinergic imbalances, such as opioid re-
ceptors abnormally switched to the excitatory mode, re- 
flect a dispositional bias to the perception of danger or 
threat, thereby producing distress symptoms of EDS. En- 
dorphinergic therapeutics that restore healthy balance to 
the endogenous opioid system are likely to directly re- 
duce these EDS symptoms. In view of the complex inter- 
connected stress adaptation system, however, interven- 
tions that target other neurotransmitter systems, such as 
SSRIs, are likely to indirectly impact the endogenous 
opioid system, thereby producing distress-relieving bene- 
fits as well. Our theory suggests that methods which re- 
store healthy homeostatic balance in the endogenous opioid 
system, including both sufficient endorphin availability 
and normal inhibitory opioid receptor signaling, may 
provide direct resolution of the central neurophysiologic 
dysfunction and, therefore, more extensive relief from 
emotional and physical distress. Once normal balance is 
restored in the endogenous opioid system, homeostasis is 
likely to promote healthy balance in the other neuro- 
transmitter systems as well. In this way, healthy emo- 
tional, cognitive, behavioral, and physiological regulation 
is restored. Thus, a well-functioning balanced endoge- 
nous opioid system provides resilience and an adaptive 
stress response including effective higher-order cognitive 
functioning and a generally positive hedonic tone with 
less interference by more primitive “fight-flight” reac- 
tions, such as maladaptive fear, anger, and cravings. Sim- 
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ply put, stress does not have to produce distress. 

8. Future Research Implications 

Obviously, these clinical studies have been exploratory 
and need further investigation. Future research can elu- 
cidate and validate the existence and nature of endoge- 
nous opioid system imbalances and their role in causing 
EDS, and the extent to which a common endorphinergic 
dysfunction underlies many of the distress symptoms 
typically associated with psychiatric, neurodevelopmental, 
and distress-related medical conditions. These studies 
could clarify which of the endogenous opioids, such as β- 
endorphins, and their primary locations in the nervous 
system, such as in specific regions in the brain or gut, are 
more critically involved in EDS. This research should 
also explore the complex relationships among the impor- 
tant stress-related neurotransmitter systems, including 
endorphin, glutamate, dopamine, GABA, norepinephrine, 
and serotonin in order to determine the most effective 
levels of intervention. The existence and nature of ge- 
netic dispositions toward EDS need to be studied, such as 
ASD and other conditions with early onset emotional and 
physical distress, and their interface with trauma, chronic 
life stresses, and lifestyle choices. 

Systematic large-scale clinical trials as well as more 
targeted double-blind, placebo-controlled studies will help 
validate and refine the use of our novel critically formu- 
lated endorphinergic formulations, consisting of one or 
more Endorphin Enhancers and one or more Opioid Re- 
ceptor Switchers, with possible Endorphinergic Syner- 
gizers, for the prevention and treatment of EDS. Investi- 
gation of functionally relevant nutraceutical and phar- 
maceutical agents and their combinations, as well as dos- 
ing, will be important. For instance, the combination of a 
specific cAMP-PDE4 inhibitor, such as roflumilast, with 
ULDN, should be considered as a potent pharmaceutical 
treatment for EDS. Further research is also suggested that 
can evaluate the benefit of these endorphinergic thera- 
peutics as a safe method to enhance well-being, mental 
clarity, positive mood, and adaptive emotional, cognitive, 
behavioral, and physiological functioning. Finally, the long- 
term effects of these endorphinergic formulations need to 
be explored, including their lasting benefits after discon- 
tinuation. Further research is needed to study the role of 
changes in beliefs, behaviors, and values made while 
taking the formulation in facilitating and synergizing 
long-term benefits. 

Clinical research, including neuroimaging, biochemi- 
cal, and pharmacologic analyses, should be designed to 
systematically investigate the specific imbalances in the 
endogenous opioid system, including maladaptive opioid 
receptor signaling and endorphin levels that underlie each 
EDS cluster to determine whether specific neurophysi- 
ologic profiles exist. For instance, certain disorders may 

involve excessive endorphins, such as autism, while de- 
pleted endorphins may be implicated in other conditions, 
such as post-traumatic stress disorder. Similarly, while 
most distress conditions are likely to involve excessive 
excitatory opioid receptor signaling, there may be others 
that could stem from excessive inhibitory signaling, such 
as certain catatonic states. Once these specific profiles 
are determined, and assessment methods are established, 
more critically targeted endorphinergic formulations can 
be developed. Finally, neuroimaging, biochemical, and 
pharmacologic analyses can be used to determine the 
specific impact these endorphinergic treatments have on 
the central and peripheral nervous systems, especially re- 
garding changes in “top-down” processing of stressful 
events. 

Systematic methods need to be developed for the pre- 
vention of EDS. Studies should address the positive im- 
pact on the endogenous opioid system of teaching effec- 
tive stress management techniques, especially in early 
childhood education. Identification of vulnerable chil- 
dren and adults, due to more serious stress, trauma, and 
genetic factors, for such programs would be important. 
Research is also suggested to investigate health benefits 
of natural endorphin enhancing lifestyle choices, such as 
routine exercise, relaxation, and sun exposure, as well as 
potential risks of drugs, foods, and beverages that may 
trigger excessive excitatory opioid receptor signaling, in- 
cluding opiate drugs, acetaminophen, certain respiratory 
medications, nicotine and alcohol products, caffeinated 
and sweetened foods and beverages, as well as specific 
food additives. While minimizing use of these popular 
substances could reduce endorphinergic imbalances, 
studies should also address the possible benefits of rou- 
tinely adding Opioid Receptor Switchers to them in order 
to help prevent the development of EDS. 
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