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For the development of new strategies for prevention and treatment 
of chronic-degenerative diseases a profound knowledge of natural 
processes that control and resolve inflammation is required. 

Inflammation is a very complex response to an injury, infection, 
or other stimuli, in which many different cells types and secreted 
factors orchestrate protective immunity, tissue repair, and resolution 
of tissue damage. The loss of homeostasis, in this tightly controlled 
self-regulation process, can lead to chronic inflammation and chronic-
degenerative diseases. 

Acute inflammation limits and resolves tissue damage, but chronic 
prolongation of the inflammatory state leads to progressive tissue 
damage [1], that causes the development of the principal chronic-
degenerative pathologies as neoplastic, cardiovascular, autoimmune 
and neurodegenerative diseases.  

In order to identify the guidelines to clarify the natural processes 
that control and resolve inflammation, it is essential to consider that 
numerous studies are underlining a strong relationship between 
inflammatory mediators, aging-related processes and chronic 
pathologies [2-9]. Furthermore, aging research data identify that 
the origin and the progression of chronic-degenerative pathologies 
are related to the loss of physiological homeostasis in the control of 
inflammation, in which it is now assured the existence of a gender 
dimorphism [10-13]. 

Our opinion is that the research on ageing gender-specific 
immunological pathways and related "Biomarkers of Homeostasis" is a 
very interesting and promising field for the definition of new pathways 
that could control the complex inflammatory reactions: these pathways 
are to be researched in the ageing physio-pathological pathways, 
specific for gender, that lead, from an healthy state, to low-grade and 
chronic inflammatory states and to chronic-degenerative pathologies 
[14-19].

Research data, in fact, indicate that during ageing 1) the chronic 
inflammation is the base for the origin and the progression of 
chronic-degenerative diseases, 2) the progressive loss of physiologic 
homeostasis causes the incapacity to preserve health and that 3) gender 
different disease susceptibility is determined from gender-specific 
immunological pathways, which suffer adverse changes with ageing 
[17-19].

Thus, the knowledge of gender physio-pathological pathways, that 
from an healthy state lead to chronic inflammation, is the scientific ratio 
for studies that would be interested in the development of strategies 
to control homeostasis and resolve inflammation. The definition of a 
panel of clinical biomarkers of homeostasis will be the new tool for 
prevention and treatment of chronic-degenerative diseases. More 
specifically, the research procedure consists in the individuation of 
gender-specific biologic molecules (biomarkers), whose variations 
could quantify our risk of losing the physiological capacity in the 
control of the inflammation.

These molecules, in order to satisfy the needs of the objective, 
have to be measurable in a practical and no-invasive way, in all the 
following stages: a) the normal state of health, b) the transient (acute) 
inflammatory state and c) the chronic inflammatory state. The scientific 
rational is that, to be efficient in the prevention of chronic-degenerative 
diseases, prognostic biomarkers have to be predictive for the following 
passages: 1) from the health physiologic condition, in which there is 
an optimal homeostatic balance in the inflammation control, hence 
no-risk of pathology, 2) to the transient inflammatory state, where the 
restoration of this balance is still very probable and there is low-risk of 
pathology, 3) and/or to the chronic inflammatory state, in which this 
recovery is physiologically very improbable, while it is relevant the risk 
of progression toward degenerative pathologies.

These biomarkers allow an early diagnosis and personalized 
therapeutic interventions, permitting a promising change in the clinical 
practice and in the sanitary system administration. They open to a 
large class of prevention programs for these pathologies on the healthy 
population, that are not yet obtainable, thanks to their usefulness in 
the identification of subjects that are considered in risk of developing 
chronic pathologies. On these individuals it is, in fact, justified the 
application of preventive sanitary procedures, saving the actuation 
where they are not motivated. 

Moreover they are prognostic for the patient stratification in clinic/
therapeutic subgroups: they also permit the quantification of the risk/
benefit related to a therapeutic treatment, allowing the development of 
the personalized medicine, that could lead to a positive transformation 
of the clinical strategies. In fact, the risk or benefit of the therapy is 
connectable to the inability or ability of the specific treatment to restore 
physiological homeostasis, that is underlined by the changes of the 
individual biomarker type from low or high-risk to no-risk.

For the selection of suitable molecules, another point that we must 
consider is that the cellular cytokine environment is a determining key 
for the immune system homeostasis in the control of inflammation. The 
cytokine are produced by immunological system cells and regulate the 
transposition of the information between cells, thanks to the activation 
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of membrane receptors. Therefore, the cytokines can be molecules 
suitable as biomarkers of the immune system homeostasis in the control 
of inflammation.

Recent studies [14-19] indicate, for the first time, that the homeostatic 
equilibrium of the immune response is regulated by cytokines that 
differ between men and women, and that it is attributable to these 
differences the different gender trend in the 1) immune response, 2) the 
predisposition to diseases and 3) the therapeutic response, opening to a 
new area for the translational research at this level.

These data show that the IFNγ cytokine regulates the male immune 
system homeostasis, while the IL6 cytokine regulate the female one 
[14,17-19]. Furthermore, these studies explain that a different gender 
susceptibility and clinical course in diseases is strongly influenced by 
different polarization of T helper (Th) cell subsets (Treg, Th17 and Th9), 
determined by the interactions of TGFβ, IL6, IFNγ and IL4 cytokine 
pathways which are different between men and women [14,17-19]. 

For that reason, the balanced functioning of IFNy and IL6 pathways, 
respectively in men and in women, is the homeostatic biomarker for 
the ascertainment of the immune system homeostasis, that controls the 
inflammation and a healthy longevity. 

An equally important point is that the interaction between 
redox and immunological molecules regulate the gender cytokine 
immunological homeostasis in the control of inflammation. A key 
involvement of the interactions between the redox and the immune 
system in the inflammation and ageing process is concretely underlined 
by the correlation between the redox state, the functioning of the 
immune cells and the individual longevity [20-24].

Therefore, relevant in this regard is that CD30, a membrane receptor 
(R) of the immunological cells, is the specific receptor of Thioredoxin1 
(Trx1) on the immune cells [25] (T and B cells, monocytes, dendritic 
cells, NK, eosinophils and granulocytes). 

Trx1 is a protein containing selenocisteine that catalyzes the 
NADPH-dependent reduction of Thioredoxin reductase (TrxR) and 
several other oxidized cellular proteins. After an oxidative-stress Trx1 
gives origin to cellular signals, activating specific transcriptional factors 
that regulate the decode in the nucleus of the genes that produce 
substances providing to the defense of the cell against the reactive 
oxygen species (ROS), that have induced the oxidative stress condition 
[26-34].

On the other hand, CD30R is a member of the TNF/NGF R 
super-family, it is generally defined as a molecule that mediate cell 
regulation signals. Research results [35,36-39] clarified and underlined 
the importance of its physiopathologic function: the pathways that are 
regulated by the interaction between CD30R and soluble (s) CD30 
(its soluble component is released in the environment when RCD30 
interact whit its ligand CD30L), control the physiologic homeostasis 
in the immune and in the neurologic system and they regulate the 
functions of monocytes and dendritic cells, mature and immature, to 
direct the T-helper cell differentiation in the respective subtypes (Treg, 
Th1, Th2, Th9 and Th17). 

Then, these results clarify that the functional link between Trx1 and 
CD30 is a very important step in the physiologic homeostasis and it 
underlines the big potentiality of these elements as a “double biomarker” 
of the immune system homeostasis to quantify the physiological ability 
to resolve inflammation. 

Male and female cells, in fact, have a different capacity to defend 

themselves toward the oxidative stress: the activity and production of 
ROS seems to be regulated differently in men and women, it could 
be directly influenced by sexual hormones [40] and constitute a new 
promising area of research [41,42].  

Consequently, based on all the above considerations, the new 
routes, between the complex inflammatory reactions and the strategies 
to regulate them have to be researched in the natural process of the well 
regulated negative feedback mechanisms to resolve rapidly and restore 
homeostasis at infected or damaged sites. 

It is our opinion that the field of this research must be the ageing 
gender-specific immunological pathways, with the aim to identify a 
panel of clinical “Biomarkers of Homeostasis," whose variations could 
quantify our risk of losing the physiological capacity in the control of 
the inflammation.

To this aim, the interaction between redox and immunological 
molecules, which regulate the gender cytokine immunological 
homeostasis in the control of inflammation, is certainly one of the most 
interesting and promising topics.
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