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Recent trends and advancements in the 
prevention of mortality and morbidity 
associated with cardiovascular diseases

Harpal S Buttar
University of Ottawa, Canada

Health care burdens associated with premature 
mortality and morbidity due to non-communicable 

diseases such as cardiovascular diseases (CVDs), 
respiratory disorders, obesity, diabetes mellitus, 
cancers, anemia, musculoskeletal abnormalities, and 
neurodegenerative problems are escalating worldwide. 
Though these diseases generally manifest in middle 
age and beyond, it is now recognised that roots of 
these diseases lie in childhood and adolescence. 
The conventional risk factors of CVDs consist of 
hypertension, hyperlipidemia, atherosclerosis, and 
hyperglycemia. Lifestyle factors including tobacco 
use, lack of exercise, unhealthy dietary habits, and 
low socioeconomic status contribute heavily to the 
development of obesity, diabetes and CVDs in children 
and adults. Sugar-loaded beverages and excessively 
salted foods are also potential risk factors. Diets 
rich in whole grains, fruits and vegetables, olive oil, 
fish, low-fat dairy products, probiotics, and moderate 
wine consumption are linked with lower incidence of 
CVDs. Lifestyle modifications such as regular physical 
activity (about 30 min/day), restriction of caloric and 
sodium intake, smoking cessation and moderate 
alcohol consumption are recommended for improving 
cardiovascular health and quality of life. Ingestion of 
phytosterol-enriched foods, micronutrients (vitamins, 
minerals), and amino acids assist to improve overall 
health beyond basic nutritional functions. Emerging 

evidence suggests that dietary supplements containing 
flavonoids and antioxidants modulate gene and protein 
expression and thereby modify endogenous metabolic 
pathways and homeostasis, and consequently reduce 
the risk of CVDs and chronic diseases multifactorial 
in origin. Given the scope and prevalence of CVDs, a 
cost effective population health strategy - ‘prevention is 
better than cure’ - would be the most appropriate model 
to adopt to curb CVD-related mortality/morbidity and to 
reduce health care cost. 
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Which cells are involved in 
cardiomyogenesis in mammalian and 
zebrafish heart?

Galina B Belostotskaya
Sechenov Institute of Evolutionary Physiology and Biochemistry, Russia

There is no clear evidence on which cells are able 
to renew the adult mammalian myocardium. 

Studying cardiomyogenesis in the heart of newborn 
mammals and adult zebrafish, many researchers have 
concluded that new cardiomyocytes (CMs) are formed 
by dedifferentiation and division of pre-existing mature 
CMs. In addition, it is supposed that mature CMs of 
zebrafish are divided throughout life, not only renewing 
the myocardium, but also regenerating it after injury. In 
turn, it has been shown that mature CMs of mammals 
are divided only in the first 5-7 days after birth, and 
then permanently lose this ability. Investigating the 
phenomenon of intracellular development of resident 
cardiac stem cells (CSCs) with the formation of “cell-
in-cell structures” (CICSs), we’ve found that transitory 
amplifying cells (TACs), being released after CICSs 
opening, are 2 times larger than the original CSCs 
(12-13 µm vs. 5-6 µm) and are able to divide and 
differentiate. We observed the presence of CICSs 
not only in the myocardium of adult mammals, but 
also in 18-day-old embryos and the neonatal rats. We 
found that CICSs, formed in the embryonic phase, not 
only provide TACs for embryonic cardiomyogenesis, 
but, opening immediately after birth, release large 
numbers of proliferating TACs to support neonatal 
cardiomyogenesis. Counting the number of mitotic cells 
and measuring their size showed that only small cells 

with D<13 µm are able to divide in the neonatal period. 
After that, their proliferation stops, and they transit 
from hyperplasia to hypertrophy. We demonstrated that 
adult myocardium of Danio rerio also contains CICSs. 
Upon opening, they release a large number of TACs, the 
dimensions of which are comparable to the dimensions 
of the cells that divide inside the myocardium of 
newborn mammals. We assume that specifically TACs, 
but not mature CMs, form new CMs in mammals and 
zebrafish throughout life. 

Figure 1: Growth of myocardial cells obtained from newborn rat heart 
in vitro. Proportion of dividing cells (A), proportion of cells with D<13 

µm (B) and mean cell volume (C).
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