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Introduction 
Architecture of tissues vary from normal physiological status to 

malignant status.1 Architecture of a tissue is designed to serve both 
structure and function of the tissue. Tissue can be viewed as groups of 
cells that have shared properties including both structure and function. 
Furthermore, variations in structures of tissues are due to variations 
in their function. Extracellular matrix is considered as a medium by 
which tissue cells are retained.2 

Tissues need blood supplying system for their nutrition, 
oxygenation and removing waste products.3 Tissues are also in need 
for nervous involvement for controlling their various activities, this 
mechanism is called nerve innervation.4 

Several studies have reported that the nervous system has efficient 
role in the initiation and development of cancers. These studies 
demonstrate that the removal of certain nerves impedes tumor 
development. Moreover, tumors are more likely to have nerves than 
their original normal tissues. Large basic questions were asked in 
regard of tumor innervation since their formation and roles in disease 
progression.4 

Through neural circuitry, brain can be in touch with all parts of 
the body. Studies showed that the development of normal neuron 
can be subjected to changes under the influences of diseases such as 
cancers. Early studies that reported the presence of nerves in tumors 
considered their presence as a part of the tumor microenvironment 
(TME).5,6 Further, the tumor innervation has become an important 
concept following the considerations that cancer cells communicate 
with nerves in tumor tissue intentionally.7,8

Ayala et al.9 showed that mouse cancer model of prostate revealed 
that neural processes stimulated the growth of cancer cells. In another 

study, Magnon et al.10 answered the question that what is it expected 
for prostate tumors in the case of absence of nerves? The study found 
that the ablation of nerves in prostate tumors impacted carcinogenesis 
in vivo. Later, researchers found that the ablation of nerves in both 
breast and gastric cancers impacted the growth of both cancers.11,12 

Deterioration of tissue architecture and tissue 
innervations

Our previous studies showed that diabetic rat models exhibited 
deterioration of tissue architecture in different tissues. We have 
recently found that there was a deterioration in the glandular tissues 
of testis as a result of diabetes.13 This was considered as an adverse 
effect of diabetes. We also found that tissue architecture was not 
well preserved in liver tissue and endometrium tissue in diabetic 
rat models.14,15 In previous studies, we showed that white matter is 
involved in diabetes progression through the up-regulation of iNOS 
and down-regulation of HSP70. We concluded that brain may have a 
role in initiating diseases.16–18 

Study hypothesis
From the previous context, we set up the following hypothesis: 

“The role of neurological involvement in malignant tissues: 
architecture deterioration as a new medical hypothesis explaining 
cancer progression”. Our hypothesis implied that various pathologic 
conditions from diabetes to malignancies are associated with tissue 
deterioration and nerve innervation is postulated to be responsible 
for tissue deterioration and further disease progression. We have 
previously showed that disease progression depends on the down-
regulation of HSP70 and the up-regulation of iNOS, and if these 
mechanisms are reversed, disease may gradually disappear. We think 
that further studies are required to confirm our results. 
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Abstract

In this study, we reported our previous observations and perceptions regarding the 
involvement of neurological components in the malignant tissues. We used to examine 
different tissues with malignancy, and we observed increased involvement of neurological 
components as peripheral nerves. At the beginning, no plausible explanation to such 
phenomenon. Later, we showed in diabetic rat model that white matter was involved in 
diabetic progression through the up-regulation of inducible nitric oxide synthase (iNOS) 
and the down-regulation of heat shock protein70 (HSP70). We extended our investigations 
in other organs in the same model including kidney, liver, testes, and prostate. We found the 
same phenomenon of the expression of iNOS and HSP70 in the tissues of these organs. We 
also observed that there was a deterioration of tissue architecture due to diabetic effects. We 
think that this deterioration may result from the neurological involvement in these tissues. 
However, because diabetes may result in initiation of some tumors such as endometrium 
cancer, deterioration of tissue architecture and neurological involvement are becoming 
more importantly. This study aimed to introduce our hypothesis in this issue “Architecture 
deterioration as a new medical hypothesis explaining cancer progression”. We also 
reviewed the relevant literature. 
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