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https://youtu.be/OYH1deu7-4E

Chemical Energy

« Food we eat -contains
chemical energy

* Is stored in our body as
glycogen, fat, and protein

« Can be released to provide
the energy needed to
produce adenosine
triphosphate (ATP)
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Biological Energy
Systems

Three basic energy systems
exist in mammalian muscle
cells to replenish ATP:

* The phosphagen system
* Glycolysis
» The oxidative system

Anaerobic (fast) glycolysis
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% Energy Contributiion

Carbohydrate Required for Movement

Blood Glucose
Liver Glycogen
Aerobic

Muscle
Glycogen Muscle

Anaerobic Glycogen
Aerobic

Running Distance

Finite Fuel stores in 65 kg man

Store Weight Energy Starvation Running
(Tissue) (€3] MJ) (days) (min)
Glucose 20 0.3 0.03 4
(Extracellular)

Glycogen 90 1.5 0.15 18
(Liver)

Glycogen 350 6 0.6 70
(Muscle)

Protein 8800 150 15 1800
(Body)

TAG 9000 340 34 4000
(Adipose)




Muscle glycogen is used up
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Muscle glycogen (mmol/kg wet wt.)

Effect of Dietary CHO on Muscle
Glycogen Repletion

o~ Low-CHO diet
e~ High-CHO diet
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Insulin inhibits lipolysis and .. fat mobilisation (for several hours)
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The Liver
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Pancreatic duct

Gallbladder. Pancreas

Common bile
duct

Accessory
pancreatic duct

Duodenal papilla

Duodenum’

Pancreatic acini
(with exocrine cells)

Pancreatic islet
(with endocrine cells)

Pancreatic duct

Pancreatic Tissue
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How is regulated
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Blood glucose responses
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Diabetes mellitus
¢ Diabetes mellitus (DM) is a long- .
term metabolic disorder; M Ry s
¢ 3.7 million people in UK with DM nsulin o
(2018):
— 10% type 1; el Gluose .
— 90% type 2. X o
* Acute effects and chronic Moo
complications; Type2 e _Insun
* Increased risk of premature N .. e
death. w9019 e
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Diabetes Type 1
Type | Diabetes
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Diabetes Type 2

Type 2 Diabetes
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3. The pancreas.
‘makes insulin.

4. Insulln enters.
the bioodstream.

Glucose stays in blood
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Blood glucose conc. (mg/dl)
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Diabetes mellitus:
characteristics
Factor’ Type 1 Type 2
Age of onset < 20 (normally) > 40 (normally)
Family history Infrequent Frequent
Appearance of symptoms Rapid Slowly (insidious)
Use of insulin medication Always Possibly
Body fatness Lean (typically) Obese (associated)
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Carbohydrate metabolism
and blood glucose control

® Glucose (carbohydrate) is Digestive system
the  body's  preferred >
source of fuel for energy
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Glycogenolysis

Glucose uptake

Blood glucose &
o nomal levels

Normal blood glucose levels: 4~ 6 m l/

Blood glucose 4.

Blood glucose
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Glycogenolysis in muscle makes glucose available for
immediate energy transformation.

24



Gluconeogenesis

Glucose uptake 1

Gluconeogenesis is the metabolic process by which organisms
produce sugars for catabolic reactions from non-carbohydrate
precursors.
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Diet and Nutrition?
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