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The development of coronary arteries that supply the heart muscle (myocardium) 
is a fundamental biologic question with profound ramifications for human health and 
disease. A better understanding of the embryology of these vessels could potentially 
lead to the development of therapies to repair damaged myocardium and reduce deaths 
from heart disease.

Although not rigorously tested, coronary vessels have been presumed to arise as a 
continued growth of embryonic vessels after an animal is born. Recently Xueying Tian, 
Tianyuan Hu, Hui Zhang, Lingjuan He, Xiuzhen Huang, Qiaozhen Liu, Wei Yu, Liang He, 
Zhen Yang, Yan Yan, Xiao Yang, Tao Zhonu, William Pu, and Bin Zhou [1] have demon- 
strated in a postnatal mouse model that there is another source of coronary arteries 
that allows the rapidly enlarging heart to receive adequate vascular support (Figure 1).

Early in embryonic development, coronary vessels form as a vascular plexus that 
covers the outer surface of the heart. At this early stage the underlying ventricular walls are 
composed of a relatively thin compact layer and a much more extensive trabecular layer, the 
latter made up of multiple fingerlike projections into the ventricular cavities. With ongoing 
development, the compact myocardium develops coronary vessels from within, whereas 
the trabeculations directly exchanges nutrients with blood within the chamber without 

requiring blood vessels. But prior 
to birth the trabecular myocardium 
coalesces with the outer compact 
myocardium and now requires its 
own blood supply. The mechanism 
for the ongoing postnatal vascular-
ization of these newly developed 
compact ventricular walls has not 
been known.

Several different microscopic 
techniques were used to differ-
etiate this second source of 
coronary arteries from the ones 
that originated prenatally. These 
include stereo microscopy, immu- 
nofluorescence microscopy, and  
confocal microscopy. Tian et al.  
first permanently labeled embry- 
onic vascular endothelial cells 
(VECs). They found that at certain 
postnatal time periods these 
labeled cells were confined to the 
outer portions of the myocardial 
wall. Unlabeled endothelial cells 
accumulated in the inner portions 
of the wall. They were identified 
by positive markers for VECs, but 
clearly they were not derived from 
the embryonic vessels.

To define the developmental 
origin for the vessels formed de 
novo in the inner portions of the 

Figure 1:  Section of tamoxifen-treated (at embryonic day 10.5) 
mouse heart at postnatal day 7 stained with red fluorescent protein 
(RFP), platelet endothelial cell adhesion molecule (PECAM), and 
4’,6-diamidino-2-phenylindole (DAPI) a well-known marker for nucleic 
acids. The RFP stains cells that arise from embryonic vessels, the 
cells stained with PECAM are bona fide coronary vessels that arise 
postnatally, and the DAPI stains nuclei. Scale bar is 0.5 mm.

https://doi.org/10.1017/S1551929514001187  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929514001187


To see how to obtain the right result visit
www.oxford-instruments.com/results

Right results...Real-timeWDS E
Only Oxford Instruments  
has the expertise to deliver: 

• Large area detectors that deliver   
 outstanding speed and sensitivity

•  Algorithms that automatically and 
accurately identify all the elements

• Process engines that deliver the  
 correct results in real-time...every time

24
65

Right results in real-time 
...it’s what we do!

https://doi.org/10.1017/S1551929514001187  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929514001187


Carmichael’s Concise Review

10 2014 November

heart wall, Tian et al. developed a strain of mice that allowed 
embryonic endothelial cells to be labeled distinctly from the cells 
that developed postnatally. A series of ingenious experiments 
showed that in the inner myocardial wall, VECs arise by lineage 
conversion of neonatal endocardial cells. The interventricular 
septum, like the inner myocardial wall, is also vascularized by 
lineage conversion of endocardial cells to coronary VECs. The 
authors suggest that there had been postnatal “compaction” of 
the trabeculations to form the innermost layer of myocardium. 
This aspect remains controversial. Tian et al. nonetheless offer 
compelling evidence that this inner layer is supplied by vessels 
that arise de novo, and not from the embryonic VECs

This newly discovered dual origin of coronary arteries 
presents a new mechanism for a rapidly developing functional 
vascular supply of the myocardium. This novel discovery will 
need to be verified and the responsible molecular mechanisms 
elucidated. It will also need to be established whether the 
trabecular layer of the myocardium does, indeed, compact to 
form the inner part of the ventricular walls. Still, the findings 
regarding the formation of the coronary vasculature are not only 
an exciting addition to our knowledge of heart development, 
but have important implications for cardiac diseases and 
cardiac regenerative medicine!
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