
What is a tendon and a chordæ tendinæ?

Previously I have published, several times, conceptual 

ideas on tendon and/or chordae tendineae, comparatively to 

the published reports in this field, it was not found 

anything that could be similar to the conceptual content of 

herein presented. 

The fundamental content of this “assemble d’idée” is: a) 

tendon and chordae tendineae are twisted grain boundary 

liquid crystal b) they are chiral structures c) they are 

endowed with nonlinear optical properties d) as form 

birefringence and second-order harmonic generation. From 

which, it was made the following definition: tendons are 

chiral bodies, liquid crystals of the type twisted boundary 

endowed with non-linear optical properties, as form 

birefringence and second-order harmonic generation.

Tendon is a chiral body because they made up of collagen 

bundles especially constructed of collagen molecules. 

Collagen molecules are chiral. Chiral molecules generate 

chiral objects.

Ribeiro JF, dos Anjos EHM, Vidal BC.  2013. Skin collagen 

fiber molecular order: a pattern of distributional fiber 

orientation as assessed by optical anisotropy and image 

analysis. PLoS ONE 8(1) e54724. 

Doi:10.1371/jouran.pone.0054724. Collagen bundle (CB) 

properties give rise higher molecular order and chirality 

result from physicochemical laws I.e., chiral molecule 

produces a chiral body. Further, collagen fibers can be a 

source of spatial information and biochemical feedback for 

cells.” It worths to calling attention to the fact that in 

a paper about “Artificial muscles from fishing line and 

sewing thread [appeared the tenet “chiral structure of 

polymer was done to enable then as a torsional muscles”. 



In Figure 1D it is depicted a figure of a braid very 

similar, if not equal, to our published Fig.3.  

Fig. 3  A model of collagen organization in skin is the 

figure of same number in the paper PLoS ONE 8(1) e54724. 

Doi:10.1371/jouran.pone.0054724.

Vidal, BC. 2003. Image analysis of tendon helical 

superstructure using interference and polarized light 

Fig. 3  A model of collagen organization in skin.

Fig. 1 is the Fig. 1 in 
Science 342:868-
872(2014)



microscopy. Micron 343:423-4322. Herein, it is possible to 

read “The twisting of fibers along the tendon axis 

accounted for the differences in the measured optical 

parameters”. Figure similar to vortices, Fig.12, indicated 

the helical geometry of the collagen fibers in tendon.  

Vidal BC. 2010a. Form birefringence as applied to 

biopolymer and inorganic material supraorganization. 

Biotech. Histochem. 85/5:365-378. “observations have led 

to the conclusion that tendon is a supramolecular chiral 

body. ”according to the supramolecular laws tendon is a 

twisted grain boundary liquid crystal (structures as a 

chiral body), pp375.”

Vidal, BC. 2010b.Letter to the editor to: Okamoto M et al. 

Treating Achilles tendon rupture in rats with bone-marrow-

cell transplantation therapy. J. Bone Joint Sur.2010.; 

92:2776-84. This Leter to the Editor contains the following 

definition:  “Tendons, chordæ tendinæ and dermal bundles

of collagen can be considered chiral bodies, twisted grain 

boundary liquid crystals, they are endowed with Second 

Harmonic Generation and form birefringence properties.”

Vidal BC. 2013. Using FT-IR linear dichroism method for 

molecular order determination of tendon  collagen bundles 

and nylon6. Acta Histochimica 115:686-691. The same 

definition as above, relating the molecular order in tendon 

as studied by FT-IR. 

As concerned with chordae tendineae, similar results as 

presented above were detailed presented in the paper: 

Structural organization of collagen fibers in chordae 

tendineae as assessed by optical anisotropic properties and 

Fast Fourier transform. Vidal BC, Mello MLS. J. Struc. 

Biol. 167:166-175(2009). 




