Bio1080 Lec1 Notes

Reduction vs. Integration:
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Examples:

Ghrelin (hunger hormone)
· In isolated fat tissue, ghrelin slows down lipolysis (fat breakdown)
· However, when ghrelin is injected into an animal the result is not the same
· Reason is because ghrelin also stimulates growth hormone release which actually stimulates lipolysis
Main idea: Outcomes observed in isolation cannot always be translated into the working body

VO2 Max
· Whole body test (e.g. running on a treadmill or biking) is more traditional “integrated model,” VO2 max is limited by cardiac output
· Single leg extensions (reduction model) can study a very direct improvement and in this method you can compare your trained “left” leg to your untrained “right” leg. Limiting factor is muscle mitochondrial content
· You could also test Na/K+ pump, Ca2+, ATP/PCr stores, etc).  but blood flow and neural impact would no longer be factors

Type 2 Diabetes
· Fasting bl [glucose] > 6.9 mM  OR   OGTT (Oral glucose test) result >11.1 mM (@ 2 hrs
· This test only considers a single time and a single site, does not give reason why Bl glucose increased
Reasons for elevated blood glucose could be …
· Liver in a fasting situation, the liver sends out glucose when it is low in the blood.
· Pancreas sensing glucose and secreting insulin
· Improper incretin release (Promotes glucose uptake, the pancreas will release insulin before it even sees the glucose because of the incretin.)
· Oral Glucose test caused 91 of 1120 tested metabolites to change (e.g. AA, ketones, Krebs cycle intermediates). Some of these changes were altered in a diabetic state (e.g. increases in branched chain amino acids), could be useful biomarkers

Antioxidants
· Reactive Oxygen Species (ROS) can induce DNA/protein/lipid damage which speeds aging, antioxidants protect cells from these
· However, ROS can be protective as they cause apoptosis (programmed cells death)
· ROS are also natural signal involved in training adaptation
· Some studies show high Vit C/E supplementation can block mitochondrial adaptations. However, some of these studies use unrealistic amounts of Vit C on rats and do not use a large sample size, so these results can be somewhat inconclusive


Systems Biology
· Involves looking at huge arrays of genes and proteins to see what is happening
· Involves mathematical modeling and computational power
· Includes a new vocabulary ... “omics” (proteomics, metabolomics, genomics, etc.), networks, emergent properties 


Biological Concepts of Health from the System Biology Perspective of the Adult Human

1. Each adult human can be considered as a unique biological system.
· We are all unique in spite of the remarkable similarity to other species (e.g. 98% genetic homology to chimps and 65% homology to fruit flies)
This is possible because of…
· Single Nucleotide Polymorphisms (SNPs): single nucleotide base mutations/substitutions alters function or amount of the protein (most SNP’s are in non-coding regions and only affect the promoter therefore they do not affect the protein made just the amount) 
· Epigenetics: DNA methylation/demethylation and histone modifications – alters expression of genes / protein
· Nutrigenomics: Nutrients can alter gene expression e.g. fatty acids activate PPARs, which in turn can alter expression of certain genes (e.g. hepatic gluconeogenesis)
Main idea: We do not have a rigid blueprint

2. The adult human biological system has a Control and Communication Network that coordinates the functions 
· [bookmark: _GoBack]
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