
Serotonin and dopamine
Our brains use chemical neurotransmitters to communicate between different brain cells, 
between different parts of the brain and between the brain and body. Two of the most 
important of these neurotransmitters are serotonin and dopamine.  

In our brain, serotonin is involved in mood and how we feel. Dopamine in our brain is also 
involved with mood, but more so with motivation, locomotion and our internal rewards 
system. Both interact to deal with learning and memory. Levels of both which are too low 
or with malfunctioning receptors in the brain can result in impulsivity, major depression and 
schizophrenia, as well as alcoholism, anxiety, and suicidal ideation (serotonin [i]) or addiction 
(dopamine [2]), as well as age-associated brain diseases such as Parkinson’s disease [3].  

Serotonin and dopamine systems both support the health of brain cells directly and 
increase the number of new brain cells being made, increase the survival of the brain cells 
already present and improve the communication between brain cells. All these events 
contribute to reducing brain aging and improving learning, memory and cognitive ability 
[4-6]. These events also improve outcomes after brain injury and stave off the symptoms of 
age-related neurological diseases like Parkinson’s and Alzheimer’s diseases [5]. 

Dopamine and serotonin are important for daytime alertness[7-8]. This is because they 
both affect our sleep-wake cycle. They both promote wakefulness and decrease rapid eye 
movement (REM) sleep and slow wave sleep (SWS), while under certain circumstances 
increase sleep propensity through regulation of the sleep-wake cycle (by dopamine) or 
making the sleep hormone melatonin (from serotonin).  
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Monoamine oxidase (MAO) 
Within our brain, both serotonin and dopamine are broken down 
by an enzyme called monoamine oxidase (MAO). This has several 
negative consequences. Firstly, because the MAO enzyme in 
our brain directly breaks down brain dopamine and serotonin it 
reduces their levels in our brain. Secondly, when the MAO enzyme 
breaks down serotonin and dopamine it also creates the toxic 
byproducts aldehyde, ammonia and hydrogen peroxide (H2O2) in 
our brain (Figure 1).  

Hydrogen peroxide is particularly toxic and is the single greatest 
cause of oxidative stress and damage [9-11]. Oxidative stress is a large 
part of how we age. This is especially important in our brain, which 
is more sensitive to this oxidative damage than the rest of our 
body.  

So unfortunately, as MAO acts in our brain it both reduces the 
levels of these two important and beneficial neurotransmitters, 
serotonin and dopamine; and secondly, it causes oxidative 
damage and strongly contributes to brain ageing by creating 
hydrogen peroxide and ammonia, exactly where we don’t want 
it – inside our brain! [11]  

In the rest of our body, we can try to mitigate oxidative damage 
that hydrogen peroxide causes through consuming antioxidant 
food supplements. Unfortunately, very few of these supplements 
have access through the blood brain barrier and into our brain. 

Berritonin® 
Berritonin® is a 100% natural, NZ-grown and NZ-manufactured 
powder from proprietary NZ blackcurrant cultivars that contain 
bioactives which cross the blood-brain barrier and temporarily 
blocks the MAO enzyme from breaking down serotonin and 
dopamine in the brain.  

We know the specific NZ blackcurrants competitively inhibit the 
brain form of the monoamine oxidase enzyme (MAO-B) in the lab, 
and by proxy from measuring the blood version in people who 
have consumed NZ blackcurrants (figure 2 (a)). More importantly, 
we have also proven twice that MAO-B inhibition occurs in the 
brain of people consuming specific NZ blackcurrants in two 
separate clinical trials with healthy young New Zealanders [15-16].  

We have shown that a single serve of NZ blackcurrant product 
profoundly reduces the activity of MAO in the brain and therefore 
strongly increases levels of dopamine in the brain – which we 
can measure by proxy with a simple prolactin blood test, as 
prolactin declines when brain dopamine increases (figure 2 (b)). 
Unfortunately, there is no proxy for serotonin, and we cannot 
measure brain serotonin levels directly (without drilling a hole 
in people’s heads). However, given we can show that dopamine 
levels in the brain strongly increase through temporarily blocking 
brain MAO activity, it follows that serotonin levels will likewise  
be increased, and oxidative damage strongly decreased within  
the brain. 
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Figure 1. Monoamine oxidase (MAO) uses oxygen and water to break down dopamine and 
serotonin to an aldehyde, ammonia and hydrogen peroxide (H2O2) in our brain.
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Figure 2. NZ Blackcurrant inhibits MAO and increases dopamine in healthy young volunteers. 
(a) Decrease in H

2
O

2 
production from MAO-B inhibition by NZ blackcurrant product (n=8)(*** 

p<0.001). (b) Increase in dopamine (measured as a decrease in plasma prolactin) after MAO 
inhibition by a single dose of a NZ blackcurrant product in healthy young males (n=8, average 
age 25±1.7). White circles = control. Dark circles = NZ blackcurrant product. Shaded area shows 
period of significantly reduced prolactin = increased brain dopamine from MAO-B inhibition.
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This MAO inhibition by Berritonin®  
is helpful in three ways: 

Firstly, you end up with more serotonin and more dopamine in 
your brain thus improving the way your brain works and also 
improving daytime wakefulness and mood, plus motivation and 
locomotion [17].  

Secondly, this supports your brain health through the protective 
activity [18] of dopamine and serotonin, because they both help 
more new brain cells to be born and help those new brain cells 
to get integrated into your brain’s neural pathways and also help 
your brain cells communicate to each other more effectively 
and efficiently [19]. This is one of the ways your brain constantly 
develops throughout life, keeps learning and how it recovers from 
brain injury.  

Thirdly, you lower the production of the highly toxic hydrogen 
peroxide in your brain which is one of the principal contributors to 
brain ageing [11].  


