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Abstract 

This paper focuses on the relationship between platelets and neurons by relating 
the membrane viscosity with the concentrations of the neurotransmitter 
serotonin. The action of serotonin being mediated by the platelet membrane 
arachidonic acid concentration and by its exchange with the neuron membrane in 
the brain. 
The hypothesis that some diseases such as scleroderma and inflammatory bowel 
syndrome develop in relation to pathological features of cerebral and enteric 
neurons, in coexistence of depressive disorders, is here considered. In this 
context, depression is seen as the original structure of our existence in the world, 
both from a biological point of view that existential. 
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Introduction 
Because of some characteristics of 

psychiatric diagnosis ambiguity, it seems 
nowadays necessary to seek new avenues 
such as the quantitative approach in 
psychiatry and the quantum model of 
mind, brain and consciousness. However, 
there is an open question: how to connect 
these disciplines with the experimentally 
psychiatric world? Many molecular 
theories have been proposed such as 
connection between the function of the 
cytoskeleton (Woolf, 2010) and Gsα 
proteins in lipid membrane microdomains 
(Donati, 2008). 
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Links to the viscosity of the cell 
membrane of neurons and platelets 
(Tonello, 2010) and their likely influence 
on the biomolecular complex intracellular, 
which is the interactome (defined as "the 
whole range of molecular interactions that 
occur in an organism and allow the 
cascade of regulatory molecules including 
the mechanism of action of enzymes and 
metabolic reactions") are often neglected 
in the literature (Cocchi, 2010a). 

In 1980, Heron (Heron, 1980) 
described the correlation between 
membrane viscosity and the affinity of 
serotonin receptors. We hypothesize that 
this condition could promote the onset 
and/or the modulation of psychiatric 
disorders. 

After 30 years it has been possible to 
demonstrate, using a mathematical model, 
that platelet membrane viscosity can affect 
the type and intensity of psychiatric 
disorder and that the high concentration of 
arachidonic acid is the main element of 
criticality (Cocchi, 2009a,b). 
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These experimental findings find 

support in the important work of Heron 
(1980) and Samuel (1985) who, however, 
does not explain the relationship among 
the viscosity of platelet and neuron 
membranes and serotonin concentration. 
The viscosity of the membrane was then 
taken up by Donati et al. (2008) regarding 
the modification of Gsα in the brain of 
suicide because of depression, compared 
with subjects who died from other causes. 

The hypothesis of the link between 
platelets, neurons and serotonin, made by 
Cocchi et al. (2010a) is that in depressive 
disorder, the high concentration of 
arachidonic acid in the platelets 
membranes (Cocchi, 2008) and the 
relative decrease in viscosity causes a 
defect in serotonin re-uptake, thereby 
reducing the concentration within the 
platelets (Cocchi, 2010a). The high 
concentration of arachidonic acid in 
platelets membranes will prevent the 
mutual exchange with the brain neurons 
membranes (Cocchi, 2009a,b). The neurons 
arachidonic acid concentration tends to 
increase because the brain receives 
arachidonic acid from other sources.  

A significant reduction in viscosity of 
neuronal membrane, would lead to a 
significant reduction of serotonin re-
uptake and receptors binding, a 
phenomenon at the base of the altered 
serotonin system. This would explain the 
similarity of common characteristics 

between neurons and platelets in 
depressive disorder (Takahashi, 1976; 
Edwards, 1978; Marangos, 1979; Kim, 

1982; Rotman, 1983; Dreux, 1985; Wirz-
Justice, 1988; Camacho, 2000; Plein, 
2001; Maurer-Spurej, 2007).  

 
The research on Depression: 
background  

The use of a Self Organizing Map 
(SOM) has identified three fatty acids of 
the platelet lipid membrane as markers 
(Cocchi, 2008; 2010b). Figure 1 

The position of each subject, a point on the 
map that reflects all the three fatty acids 
isolated by the SOM, was further clarified by 
calculating a coefficient, B2, using the melting 
point and the molecular weight of each of the 
three fatty acids which represent the platelets’ 

membrane fatty acids majority (Cocchi, 
2010b,c). 

 
Calculation of B2 index: 
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The distribution of the B2 coefficient 

(that gives an assessment of viscosity) 
shows that the viscosity is increasing from 
right to left.  

 

 
 
 
 
This confirms the lower viscosity, then 

the higher fluidity, of platelet membranes 
of depressed subjects with respect to the 
normal ones. 

 

 

 
 
 

In formulating the molecular 
hypothesis of depression (Cocchi, 2010a), a 
first step was to find that the entire path 
involves the application of both a linear 
and a non linear mathematical models, 
that could lead, according to Hameroff and 
Penrose from quantum computations in 
tubulins to the neuro correlate of 
consciousness (Orch-OR Theory) 
(Hameroff, 1996, 2009; Penrose, 2011). 

According with Heron (1980) and by 
studying the transfer of arachidonic acid 
(Cocchi, 2009a,b), the link between 
enterochromaffin cells, platelets and 
neurons in depressive disorder, and 
perhaps in other conditions, seems 
plausible (Figure 2a,b). 

As a consequence of the experimental 
data on the biochemical characterisation 
of platelet fatty acids in depression and in 
scleroderma (Cocchi, 2010a,b), is notable 

the fact that scleroderma could be a 
consequence of depression. In fact, all 
people suffering of scleroderma are 
classified as depressed but none of the 
depressive subjects investigated had 
clinical signs of scleroderma. Figure 3 
describe the biochemical similarities 
between scleroderma and depression and 
among young people (normal cases) and 
Morphea (Cocchi, 2010a), identified by the 
Self Organizing Map (SOM) for depression 
(Cocchi, 2008). 

Therefore, also the hypothesis of a 
unidirectional link between depression 
and inflammatory bowel syndrome might 
be plausible, given the high percentage, as 
in scleroderma, of the incidence of 
depression (Kurina, 2001; Graff, 2009). 

 

 



Quantum Biosystems | 2011 | Vol 3 | Issue  1 | Page 12- 18                                                                                                                              15 
Massimo Cocchi et al 

 

ISSN 1970-223X 

 

  www.quantumbiosystems.org 

 

  

 

 

 
 
Brain-Gut axis 

It is known that the aspects embracing 
mood disorders and inflammatory bowel 
disease involves, in directions, the brain-
gut axis (Collins, 2009) and the 
relationship among enteric neurons, 
serotonin, functional aspects of the 
intestine and microbioma (Simon, 1990; 
Chen, 2001; Coates, 2004; Michel, 2005; 
Kim, 2009; Kunze, 2009; Sikander, 2009; 
Bertrand, 2000). Collins and Bercik 
(2009) have attempted to show how 
changes in the microbioma are involved in 
the pathogenesis of mood disorders, 
noting the possibility of a parallelism 
between microbioma and bowel function 
but found difficulties in establish the 
primary liabilities. The serotonin pathway, 
as was previously mentioned, is affected by 
changes in membrane viscosity, involving 
platelets and brain neurons. If this 
phenomenon is also attributable to the 
enteric neuron, we can think that similar 
molecular changes occur, determining the 
conditions that activate PKC, PKA, Adenyl 
Cyclase and AMPc resulting in 
modification of ion flux (Gaginella, 1998; 
Alberts, 1998). 

If the molecular changes in neurons, 
involving serotonin, are linked to mood 
disorders and if these changes are also 
detectable in enteric neuron, one might 
reasonably expect the onset of pathological 

states of inflammation in the intestine, 
through a mechanism very similarly as 
described for depression, Figure 4. 

 

 

If all the depressed don’t have 
inflammatory syndromes, as in depression 
for scleroderma, it is questionable whether 
it is possible to connect the complex 
mechanism of depression to the onset of 
inflammatory bowel disease and not vice 
versa. In other words, it would be 
reasonable to think that depression could 
be the possible cause of very serious 
diseases. 
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Inflammatory bowel diseases, eg, 
within the different frameworks of gravity 
that they may show, can be cause or effect 
of depression? We believe that depression 
may be defined as a biological “click” and, 
as a consequence, an anthropological-
cultural one, because, in our opinion, 
biology and culture are two continuing 
worlds. 

As Heidegger suggests, we can 
synthesize our opinion like this: 
depression is the original ontological 
structure of human life in all its ontics, i.e. 
historical-cultural and biographical 
expressions, from a biological and 
anthropological-existential point of view.  

Finally, depression could be observed 
as a fundamental interpretation key of 
human finiteness and could therefore 
explain the precariousness of human life, 
at the biological and cultural level, 
according to Figure 4. 

 

Conclusion 

The enteric neuron may undergo the 
same molecular changes of the brain 
neuron and activate a similar molecular 
cascade. In their autonomy, both 
structures, the brain, for the brain neuron, 
and intestine for the enteric neuron, 
appear to be connected by a thin line so 
that, in inflammatory bowel diseases there 
is very high percentage of mood disorders. 

However, from the plausible and 
sustainable evidence obtained, it seems 
safe to assume that depression is the 
phenomenon under which the 
inflammatory bowel disease develops, that 
is, the altered brain neuron function seems 
to precede those of enteric neuron. The 
serotonin route, from enterochromaffin 
cells to platelets, in its relations with the 
viscosity of the membrane that influences 
its receptor binding, might be the 
phenomenon that precedes the occurrence 
of changes in the enteric neurons.  

Therefore, should be the occurrence of 
the phenomenon of depression and the 
related condition of decreased individual 
functional capacity, which lead to the 
onset of inflammatory phenomena. The 

membrane viscosity, together with 
serotonin receptors and molecular changes 
in brain neurons, could be associated to 
the biological domain of enteric neuron to 
represent the conditions that induce the 
inflammatory bowel syndromes. Brain and 
Enteric Neurons represent two domains 
with their areas of influence, linked by an 
essential and common molecular pathway. 

The cell membrane, in its 
characteristics of viscosity, might be the 
central issue to which future researches 
will focus to better understand the 
complex phenomena that link serotonin 
and its transport in the dynamics of 
relationship with bi-directionally brain-gut 
axis. 
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