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Material Presentation

Revium Recovery (hereinafter: “The Company” or “RR”) represents and warrants that the
written and oral information provided here to potential partner or busines party (hereinafter any of
them: “Third Party”), with respect to the Company and the Technology the Company is investigating
and promoting, pursuant to various presentations made to the Third Party, and information provided to
the Third Party, regarding the Company, it’s technology, it’s future Products and profits, are to the best

of the knowledge, estimate and/or evaluation of the Company, and is all given in good faith.

It is further understood that the Technology the Company is based on, has not yet been
scientifically or regulatory completely verified or approved, the Company is acting in order to conduct a
Pilot to reevaluate and/or verify the concept behind the Technology and the information and results

received by the Company from past trails and/or pilots.

It is understood that the Third Party acknowledges that any cooperation with the Company

involves a degree of risk.

The Third Party represents that all the information provided to it with respect to the Company
and the Technology being investigated do not constitute a promise, guarantee, warranty or undertaking
by the Company it officers, directors or Shareholders as to the scientific, financial or commercial
success of the Company or the future value of the Company and that the Third Party has taken or will
take the decision to enter into an Agreement with the Company after considering the merits and the risks

of, or associated with cooperating with the Company.



1. Introduction
Drug addiction has a great influence on society. In the United States alone, the annual societal cost of

substance use disorders (SUDs) amounts to about $740 billion in medical care spending and
productivity losses, and SUDs are listed among the top ten non-genetic causes of death globally
(McCollister et al., 2017). Drug addiction is also a growing social and psychological problem (Substance
Abuse and Mental Health Services Administration (US) & Office of the Surgeon General (US), 2016;
Buchanan, 2006). For many years, society considered drug addicts to be people with weak willpower. It
was widely thought that addicts could choose to stop using drugs if only they had some self-control
and principles. Nowadays, science has changed this view, defining drug addiction as a complex brain

disease that affects behavior in many ways, both biological and environmental.

Addiction and DHEA

DHEA is a steroid produced in the gonads and in the adrenal gland. In addition it is produced in the
brain and acts as a neurotransmitter, hence, it can be defined as a 'neurosteroid' (Shah, Chin, Schmidt,
& Soma, 2011). DHEA is currently used in Western countries as a food supplement. It has anti-aging
and anti-depressant properties, and contributes to increasing motivation and a general well-being

(Huerta-Garcia, Montiél-Davalos, Alfaro-Moreno, Gutiérrez-Iglesias, & Lépez-Marure, 2013).

Studies indicate that DHEA administration improves memory and cognitive processing (Huerta-Garcia
et al., 2013), induces neurogenesis and neural survival, and attenuates levels of the stress hormone
cortisol (L.UImann, J. L.Rodeau, L.Danoux, J. L.Contet-Audonneau, G.Pauly, 2009; Yadid, Sudai, Maayan,
Gispan, & Weizman, 2010). In healthy men and women, DHEA has been shown to induce relaxation

and a higher capability of handling stressful situations (L.Ulmann, et al., , 2009).

In a research monograph written by Wilkins et al. at the end of the previous millennium (Wilkins et. al.,
1996), the authors suggested that plasma levels of DHEA sulfate (DHEAS) may be used to discriminate
between treatment outcomes in groups of cocaine addicts (Harris, L.S. et. al Ed. & College, 1996). They
found that those who had high basal levels of DHEAS remained abstinent following treatment for
cocaine dependence/detoxification. Later, Buydens-Branchey et al. compared levels of cortisol and
DHEA in cocaine addicts during abstinence (Buydens-Branchey, Branchey, Hudson, & Dorota Majewska,
2002). They demonstrated that levels of cortisol were highest on day 6 of abstinence and then
subsequently decreased. DHEAS levels were low on day 6 and highest on day 18 of abstinence.

Analyses revealed a significant effect of frequency of use of the drug. More sustained cocaine use was



associated with higher cortisol levels and less pronounced cortisol decline after discontinuation of
cocaine use, but drug intake variables had no influence on DHEAS levels. During cocaine abstinence,
cortisol levels declined more noticeably whereas DHEAS/cortisol ratios rose more dramatically in
aggressive versus non-aggressive addicts. Other studies (Wilkins et al., 2005) identified each of the
patient outcome groups by levels of circulating DHEAS and distressed mood at treatment entry. Results
showed that cocaine addicts with high circulatory DHEAS levels relapsed less to cocaine abuse after 3
weeks of non-pharmacological treatment, during a 6-month follow-up. The authors suggested that in
abstaining patients, distressed mood during withdrawal may have been mitigated through
antidepressant-like actions of enhanced endogenous DHEAS activity (Brzoza et al., 2008; Genud et al,,
2009; Wolkowitz, O.M. Reus, 2003), thus contributing to continuing abstinence and treatment
retention. Patients with high levels of distressed mood at treatment entry and low DHEAS levels may
express higher susceptibility to leaving the rehabilitation or may more easily relapse. Hence,
correlation between endogenous DHEA levels and treatment outcome of addicts suggests the

possibility that patients may benefit from adjunctive pharmacotherapy with DHEA.

A new horizon: Screening for potential treatments

An immediate need for anti-addictive treatment

Problem of addiction to substances is still unanswered by the pharmaceutical industry. Treatment of
the urge to use drugs and relapse is considered extremely difficult, especially with regard to cocaine
and opiates, which are highly dangerous and aggressive drugs of abuse. For over 30 years, no effective
remedy has been found nor has any innovative treatment been offered to addicts. So far, treatment
options offered were mainly psychological, provided in therapeutic centers. The only pharmacological
treatment currently available around the world is controlled, clinical administration of substitute drugs.
In other words, the common therapeutic approach is detoxification followed by treatment with an
alternative substance that replaces the addictive substance, such as Subutex and Adolan (Tomkins &
Sellers, 2001). However, the addict may and usually develop dependence to this replacement. A safer,
but longer rehabilitation program uses psychological and behavioral treatment in an enriched
environment provided in various therapeutic communities such as rehabilitation centers (McLellan &

Weisner, 1996).



2. DHEA treatment for substances of abuse

Effect of DHEA treatment on acquisition of substance dependence

In a study investigating the influence of high levels of DHEA in the brain on the acquisition of cocaine
intake in rats, we first showed that DHEA pretreatment combined with concomitant use cocaine,
attenuated cocaine-seeking behavior and elevated the levels of dopamine and serotonin in several

brain regions relevant to cocaine addiction (Maayan et al., 2006).

Chronic cocaine self-administration induced elevations in brain DHEA, its sulfate ester, DHEA-S, and
pregnenolone. The study revealed that increased levels of DHEA in the brain following cocaine self-
administration may serve as a compensatory protective mechanism geared to attenuating the craving
for cocaine. Such anti-craving effect may be further enhanced by DHEA treatment before and during
cocaine self-administration, and is characterized by normalization of DHEA levels in the brain (Maayan

et al., 2006).

In one of the studies (Maayan et al., 2006), rats initiated cocaine self- administration already with high
basal DHEA levels in both peripheral system and the brain. This effect had been achieved due to
pretreatment followed by continuous concomitant treatment with DHEA, which prevented drug
consumption and drug seeking (see Fig. 2) behavior. Thus, it was assumed that timing was a crucial
factor in the anti-craving effect DHEA produced. It was further concluded, that subjects with high basal
DHEA levels may be less prone to developing dependency and tolerance to drug substances and thus,
to relapse. This observation is also supported by Reddy and Kulkarni (Reddy et. al., 1997) who
demonstrated that DHEA treatment prevents the development of tolerance to benzodiazepines (BZ) in
mice. In addition, DHEAS treatment prevents the development of morphine tolerance and attenuates
abstinent behavior in mice (D. S. Reddy & Kulkarni, 1997; Doodipala S. Reddy & Kulkarni, 1997; Ren,
Noda, Mamiya, Nagai, & Nabeshima, 2004).

Effect of DHEA treatment on maintenance of drug-seeking behavior

It has been successfully shown that chronic exposure to exogenous DHEA (2 mg/kg) attenuates cocaine
self-administration and cocaine-seeking behavior in rats to <20% of their maintenance levels (Doron,

Fridman, Gispan-Herman, et al., 2006) ; see Fig 2).



No surge in active lever response accompanied initiation of DHEA treatment, which would have been
expected if DHEA blocked the reward effect of cocaine. This result is interesting, since it is most
difficult for addicts to stay on an anti-drug program during the first weeks of detoxification, when
expectation for reward is highest (Self and Choi, 2004). Indeed, when higher doses of DHEA (10-20
mg/kg) were co-administered with cocaine for a short period of time (4 days), a markedly increased
cocaine-induced Conditioned Place Preference (CPP) was reported (Romieu et al., 2003). Extinction of
responding maintained by appetitive rewards has been suggested to induce multiple stress events
including activation of the hypothalamus—pituitary—adrenal axis, glucocorticoid secretion, and central
B-endorphin release (Shaham, Shalev, Lu, De Wit, & Stewart, 2003; Vescovi, Coiro, Volpi, & Passeri,
1992). Hence, it was suggested that alleviation of distress associated with cocaine withdrawal may
facilitate achieving abstinence (Self & Choi, 2004; Wilkins et al., 2005). Furthermore, cocaine addicts
are found to have high plasma cortisol levels, which are at their highest on the 6" day of the
withdrawal, after that it gradually decreases (Buydens-Branchey et al., 2002). As the levels of plasma

cortisol decrease, the levels of DHEAS gradually increase.

Only patients who had spontaneous increase in DHEAS levels were identified as being successful at
abstaining from cocaine usage over time (Wilkins et al., 2005). The study conducted by Wilkins et. al. in
2005, suggested that there was a direct connection between DHEA/DHEAS, low distressed mood levels,
and changes in CNS salience during withdrawal (Wilkins et al., 2005). Another study supported this
hypothesis and further proposed that appropriate individual DHEA dosage was critical for the prevention

of relapse (Shoptaw S, Majewska MD, Wilkins J, Twitchell G, Yang X, 2004).

The effect of exogenously applied DHEA (2 mg/kg) on cocaine-seeking behavior may possibly be
explained by the natural conversion of DHEA to DHEAS found both in the serum and the brain (Maayan
et al., 2005, 2006) in addition to increased levels of other bioactive neurosteroids (Dubrovsky, 2005).
These neurosteroids may interact with various neurosystems involved in mood and drug-seeking
behaviors, such as glutamatergic, GABAergic and dopaminergic systems. Since DHEA can function as an
antidepressant in both animals and humans (Maayan et al., 2005, 2006; O. M. Wolkowitz et al., 1997),
it may lower the depression/distress involved with cocaine withdrawal (Self & Choi, 2004), similar to

the B-endorphin-induced lowering of frustration during extinction (Roth-Deri et al., 2003b, 2004).



Effect of DHEA on extinction of drug-seeking behaviors

In order to learn more about the effect of DHEA on the extinction phase after cocaine self-
administration, an experiment was conducted in which two groups of rats were trained to self-
administer cocaine until stable maintenance levels were attained. Following that, cocaine maintenance
was terminated and assessment of the developed craving to the drug was performed. The conditions
during the extinction phase were the same as during the training with an exception that the cocaine
syringes were removed, and that rats were injected DHEA (2 mg/kg) or saline as a vehicle (same

volume) 90 min prior to placement in the operant chambers.

The results showed (Fig. 2) that saline-treated rats pressed on the active lever significantly more on the
first day of the extinction phase as compared to those which were injected DHEA. Moreover, DHEA-
treated rats returned to their baseline starting day 2 of the extinction period, whereas saline-treated

rats never returned to baseline behavior.

The most significant and important effect of DHEA treatment during the drug withdrawal process was
observed in the long term. After a total of 34 days since the last exposure to cocaine (27 days from the
end of treatment), rats received a priming injection of cocaine before being placed in the self-
administration chambers. Active lever responses, reinforcements, and inactive lever responses were
recorded. In the relapse test, number of active lever responses was significantly lower in the DHEA-

treated group compared to saline-treated group (Fig. 2).

Effect of DHEA treatment on reinstatement of drug-seeking behavior

There has been only a few researches published on neuroactive steroids and their role in
reinstatement of drug-seeking behavior (Nie & Janak, 2003; Anker, Holtz, Zlebnik, & Carroll, 2009). We
examined the effect of DHEA on cocaine-induced reinstatement of drug seeking in rats exposed to
withdrawal conditions. Rats which received DHEA (2 mg/kg) daily showed minimal response to acute
priming with cocaine. Our studies led us to the conclusion that DHEA can protect against relapse in
drug addicts. These hypotheses have been described in another research in 2006. (Doron, Fridman,

Gispan-Herman, et al., 2006).



3. DHEA Treatment Decision Support System — Hope for Better Treatment

From the abovementioned observations, researches and convergent data it appears that:
Selecting correct DHEA dose is critical for obtaining beneficial effect on rehabilitation

Correct timing (starting point and duration of treatment) is crucial for gaining optimal

treatment results

The treatment needs to be provided following short detoxification period in therapeutic centers

where enrichment environment is available, (rather than during detoxification)

In the light if these findings and facts it appears that, a novel addiction treatment decision support

system allowing for the optimal, long-lasting treatment outcomes can be developed. Such system

would be characterized by the following unique features:

A.

Elicited system. The initial baseline level of DHEA in blood is less important than the actual
response to DHEA systemic intake (see E below). Responders, and their prospective treatment
success are defined by the "slope" of the improvement toward the median of the normal

population’s DHEA levels.

Dynamic response. Addicts’ response to DHEA is important and measured by (i). The degree of
change of the initial baseline, (ii)the extent of the dynamic rate of normalization (allostasis)
toward the median of the normal population.

Tailored treatment. Certain patients may be identified as "Non-Responders" when tested at the
end of the first month of the treatment ("early prediction"). These patients will be given an
adjusted (higher or lower than 100mg) dose for another month. Certain "responders" will stop
treatment — after one month. Both groups will be monitored and evaluated for the period of up
to three months. The treatment may be terminated after 3 months. Certain patients may

continue the treatment at a lower dose for additional 3 months (6 months total treatment).

Stop signal. It is important to stop the treatment when patient is stabilized (a stop signal derived

by the algorithm).

Complex data (specific value). The monitoring of the patients will be based on 6 parameters, and

processes by an Al-enhanced algorithm.



4. DHEA in Clinical Trials

Clinical Trial No.1: Using DHEA as a treatment for addiction in poly-drug users

Clinical trials inclusion criteria: age 18+, men, current DSM IV diagnosis of opioid dependence (Heroin
addicts). 56 placebos and 58 DHEA, DHEA 100mg/day during 3 w detox. Phase Buprenorphine 6-10 1st
day, 8-12 2nd and then decreased 1-2 / day. Tests: Hamilton Psychiatric Scale of Depression (HDRS),
Hamilton Psychiatric Scale of anxiety (HARS), Withdrawal Symptoms Questionnaire (O’Conor & Kosten).
We reported (Maayan et al., 2008) that providing DHEA to poly-drug addicts as an add-on compound
to their routine medication protocol was mostly effective (65% of treated subjects) in patients who had
not previously used either cocaine or benzodiazepines and who had experienced only a few withdrawal
programs (Maayan et al.,, 2008;). Nonetheless, 35% were deteriorated on anxiety and depression

scales. It is worth to note, that both sub- groups showed improve in withdrawal symptoms.

Clinical trial Il : Effect of DHEA add-on therapy on rehabilitation of polydrug users.

In view of these previous clinical and preclinical findings, whether DHEA will prove to have efficacy as
an adjunctive treatment in drug users must be further examined. Consequently, our laboratory
proposed a double-blind, placebo-controlled study to test the long-term effect of DHEA on addiction
indices, that succeeded to improve decision-making and lower relapse rates significantly (Ohana et al.,
2016; see also Fig. 3). As has been stated previously, levels of DHEA and DHEA sulfate (DHEA-S) were
found to decrease during abstinence in human drug addicts (Buydens-Branchey et al., 2002; Wilkins et
al., 2005), and this decrease was found to predict later drug reuse (Wilkins et al. 2005). This has led to
the suggestion that increased circulating DHEA-S levels may enhance brain resiliency during withdrawal
by lowering the distressed mood levels of addicts (Doron, Fridman, Gispan-Herman, et al., 2006;
Doron, Fridman, & Yadid, 2006; Wilkins et al., 2005). In research conducted by our laboratory (Ohana
et al.), 120 patients were interviewed; Participants: Retorno & Malkishua; Baseline: 72 (38/34); 1
month: 64 (34/30); 4 months: 49 (29/20); 6 months: 26 (15/11); Placebo: 29 m. & 9 f; DHEA: 27 m. & 7
f. 85% reported using multiple drugs on a weekly basis 94% cannabis 50% stimulants 47% heroin On
average, they started abusing drugs at age 16. The initial evaluation meeting with the participants
consisted of two sessions in which they provided demographic details, performed psychological tests
and gave blood samples. In addition, further assessments involving psychological testing and blood

samples were collected after 1, 4.5 and 6 months (study termination). We found that DHEA treatment



resulted in an increase in DHEA-S 1 month following treatment, and the level of DHEA-S predicted
relapse in the follow-up assessment. Additionally, based on the PANAS scale, DHEA appears to
decrease negative effect during treatment. Importantly, in a 16-month follow-up, the reuse rates in the
DHEA condition were about a third as compared to placebo. It appears that these results emphasize
potential relevance of findings in animal studies of DHEA to recovery following addiction of human
addicts. The current findings offer early confirmation of the potential long-term beneficial effect of

DHEA on drug reuse.

Clinical Trial lll: Imaging cognitive changes post DHEA treatment on decision making

A prominent feature among drug addicts is impulsive decision making. Impulsivity is both a risk factor
for drug addiction and a process affected by drug abuse. Drug addicts consistently show elevated
impulsive behavior as compared to healthy controls, depicting their preferences for an immediate
reward (consuming a drug) over larger delayed rewards (improving health, financial stability, etc.). The
decision making definitely contributes to drug abuse initiation, maintenance, and relapse. fMRI studies
revealed elevated sub-cortical (“impulsive system”) and blunted prefrontal cortex (“executive system”)
activation in drug addicts compared to healthy controls during impulsive decision making. To date,
there has been no study which assessed whether neural and behavioral markers of impulsivity could

predict long-term relapse risk.

Delay discounting (DD) task is a well-established behavioral probe for impulsive decision making,

assessing the tendency to choose smaller immediate monetary rewards over larger delayed rewards.

Study Design: Multi-drug withdrawn patients are recruited at Retorno rehabilitation center based on
strict inclusion/exclusion criteria. Eligible participants complete: 1. The DD task during a behavioral
experimental session within one week of their submission to Retorno rehabilitation program. 2. The
DD task during an fMRI scan session at Tel-Aviv Sourasky Medical Center approximately one month
following their submission to Retorno. 3. A semi-structured clinical interview 12-18 months following
their submission to Retorno (~6-12 months following their discharge). A matched group of healthy

controls completed the same DD task twice within a similar time interval.

Results: Behavioral results confirm that, as expected, drug addicts exhibit elevated impulsive behavior
compared to healthy controls, expressed as higher likelihood to choose the immediate smaller reward

over the larger delayed reward in the DD task (main effect of group F51 = 3.59, p = 0.06). Interestingly,
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DHEA selected dose completely abolished the impulsive behavior. Impulsivity could be imaged in the
brain in real time engaged with the cognitive task. Analysis of fMRI data were focused on indices of
decision making in multi-drug withdrawn patients, separately for impulsive “now choices” vs. non-
impulsive future choices. Results reveal that both choices elicit robust activation in a single cluster
located in the anterior cingulate cortex (ACC), a core brain region for decision making. Comparing ACC
activation between the groups reveled a trend towards higher activation in multidrug withdrawn
patients that remained clean compared to those that relapsed (T7 = 1.44, p = 0.08). In other words,
ACC activation during impulsive decision making predicted relapse risk 12-18 month later, such that
higher activation was associated with increased likelihood to stay clean. DHEA in a selected manner

can attenuate impulsivity that will lead a protection from relapse to drug usage.

Clinical trial IV: Add-on DHEA treatment for Methadone therapy (China)

A clinical trial was conducted at the Gaoxin Hospital (Chaoyang District, Beijing, China), 40 male
addicted patients aged 18-50, who were diagnosed according to the DSM-V for Substance Use, have
been recruited and treated with either DHEA or Placebo pills for 3 months. Most patients participating
in the trial didn’t undergo a prior detox process; instead they went through detox at the hospital.
DHEA/Placebo was an add-on treatment to the regular hospital program (the patients received the
following treatments: 20-50mg of Methadone, and complementary therapies (Tradition Chinese

Medicine).

Our results showed a superiority of our program vs the 'conventional' treatment, in decision making,

negative (PANAS) symptoms, general progress, depression, and sleep quality.

Moreover, our system could predict the long term beneficial effect of the treatment on craving. As,
well we were able to see a significant improvement (p<0.02) in craving if the treatment was guided.

Our data results were correlated with the Chinese questionnaires.



11

5. CONCLUSIONS

Addiction is a complex disease with high relapse rates and no reliable treatment currently
available. We suggest introducing individual treatment programs based on the use of a natural
neurosteroid dehydroepiandrosterone (DHEA), shown to decrease relapse rate to drug use in
the long-term. DHEA individual program treatment is an add-on treatment, it can be seamlessly
incorporated into existing rehabilitation programs, complementing and enriching various

therapies in each center and improving long-term abstinence rate.

The novel integrative treatment approach which shall be based on a unique combination of:
- Comprehensive physiological, psychological and cognitive tests
- Individual treatment programs including customized dosages of DHEA supplement to

balance out the patient’s hormonal profile.

We strongly believe that such a program may not only support, but boost rehabilitation

process, and help millions of patients regain a normal life in a shorter amount of time.
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Figure 1: Effect of DHEA on cocaine seeking behavior and relapse-
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Rats were operated and implanted with iv catheters. After 10 days of rehabilitation they were trained to self- administer cocaine
(1 mg/ kg) in a FR-1 paradigm.

Panel A: An animal model for drug addiction: A typical progress of drug self-administration progress is depicted, from acquisition
to maintenance, which is fully controlled by the animal.

Panel B: Effect of DHEA on cocaine acquisition. DHEA (2 mg/kg, B) was administrated prior consecutively 5 days before training
and during training, 90 min before entering the rat into the self- administration chamber. Presses on the active-, non-active
levers (demo) were recorded. A marked effect of DHEA pretreatment on drug seeking behavior was noticed (modified from
Maayan et al., 2006).

Panel C: Effect of DHEA on cocaine maintenance. After rats reached stable maintenance (the figure indicate the three last days of
maintenance before treatment; red symbols) and during DHEA (2 mg/kg) administration consecutively during maintenance
(access to the drug intake was available), 90 min before entering the rat into the self- administration chamber. Presses on the
active-, non-active (demo) levers were recorded. A longitudinal decrease in cocaine self- administration is depicted (modified
from Doron, Fridman, Gispan-Herman, et al., 2006).

Panel D: Effect of DHEA on cocaine during drug extinction (washout). After rats maintained ten days of stable drug self-
administration (the figure indicate the three last days of maintenance before treatment; red symbols), cocaine was extinct and
DHEA (2 mg/kg) was injected, 90 min before entering the rat into the self-administration chamber. Presses on the active-, non-

active (demo) levers were recorded. An immediate significant (# P<0.01) decrease in cocaine craving is depicted.
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Panel E: Effect of DHEA on cocaine-priming induced reinstatement. Rats were treated with DHEA (2 mg/kg,) or saline consecutively
during maintenance 90 min before entering the into the self- administration chamber, when the drug was available. After
reaching the abstinence criterion (pressing <10% of maintenance), rats were reinstated with 10 mg cocaine i.v. and entered the
chamber without accesses to cocaine. Craving was evaluated by measuring their presses on the active lever. As shown, relapse

was abolished (# P<0.01) by DHEA treatment.

Figure 2: Effect of DHEA on cocaine seeking behavior and relapse-clinical trials
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Treatment in a Detoxification center: DHEA effect, as a complementary treatment was evaluated in opiate
addicts undergoing detoxification. DHEA (100mg/day) or placebo was added as a to the routine medication
protocol in a randomized, double blind controlled study. Severity of withdrawal Symptoms (panel A),
Depression (panel B) and Anxiety (panel C) scores were measured as a follow up for 12 months. #p<0.05
indicate statistically significant. HDRS: Hamilton depression scores, HARS: Hamilton anxiety scores (modified
from Maayan et al., 2008).

Treatment in a rehabilitation center: A double-blind, placebo-controlled study examined the effect of DHEA in
adult poly-drug users taking part in a detoxification program enriched with intensive psychosocial interventions

and aftercare. During treatment, participants consumed DHEA (100 mg/day) or placebo daily for at least 30
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days. While in treatment, DHEA significantly improved quality of life (QOL; Panel D), anxiety (Panel E) and
release rates in a 16 months follow-up about a third compared to placebo (Panel F).

# P<0.01 indicate significance between treatment groups (modified from Maayan et al., 2008).

Figure 3: Clinical Trial 3, Imaging of cognitive effect of DHEA dose on impulsivity
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Figurel A. Comparing ACC activation between tne groups reveled a trena towards higher activation in
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Figure2 depicts the results of the fMRI data of these as choosing “future” (Figure2B) elicited distributed
neural activations including in cortical, as well participants form the delay discounting task. Specifically,
choosing “now”, as well as subcortical brain regions. These initial results correspond with previous
findings in this task that demonstrated the extensive neural network that mediates decision making in
the context of monetary reward. Notably, comparing neural response while choosing “now” vs.
choosing “future” revealed bilateral activation in the ACC, indicating increased amygdala activation
during impulsive behavior.



Clinical Trial IV: Effect of ADHA as add-on to Methadone (China)
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