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ReviewReview
ProkaryoticProkaryotic

BacteriaBacteria
Archaea   Archaea   

EukaryoticEukaryotic
UnicellularUnicellular

ProtistsProtists

MultiMulti--cellularcellular
FungiFungi
PlantsPlants
AnimalsAnimals



ReviewReview--Requirements for LifeRequirements for Life
carboncarbon--andand--waterwater--basedbased
are cellular with complex organization are cellular with complex organization 
undergo metabolismundergo metabolism
possess a capacity to growpossess a capacity to grow
respond to stimulirespond to stimuli
ReproduceReproduce
through natural selection, adapt in succeeding through natural selection, adapt in succeeding 
generations generations 



ProkaryoticProkaryotic CellCell

Source: Wikipedia.com “prokaryotes”



Eukaryotic CellsEukaryotic Cells----AnimalAnimal



Eukaryotic CellEukaryotic Cell----PlantPlant

Source: Wikipedia.com “plant cells”



ReviewReview----OrganellesOrganelles
MitochondriaMitochondria--metabolism and ATP productionmetabolism and ATP production

NucleusNucleus--contains genetic materialcontains genetic material

RibosomeRibosome--assembles proteinsassembles proteins

Chloroplast*Chloroplast*--conduct photosynthesisconduct photosynthesis

VacuoleVacuole--storage, secretory, excretorystorage, secretory, excretory

EndoplasmicEndoplasmic ReticulumReticulum--protein translation, folding, protein translation, folding, 
and transportand transport

Golgi ApparatusGolgi Apparatus--delivery system for the celldelivery system for the cell

Lysosomes^Lysosomes^--digestion, apoptosis, digestion, apoptosis, ““healinghealing””

Glyoxysome*Glyoxysome*--breakdown of fatty acids to sugarsbreakdown of fatty acids to sugars



The MitochondriaThe Mitochondria
SingularSingular---- mitochondrionmitochondrion
Contain their own DNAContain their own DNA
Origin: Origin: EndosymbioticEndosymbiotic HypothesisHypothesis——thought to have thought to have 
descended from bacteria which was then incorporated descended from bacteria which was then incorporated 
into another species of bacteria by being engulfed and into another species of bacteria by being engulfed and 
becoming part of the cytoplasm (chloroplasts)becoming part of the cytoplasm (chloroplasts)
It is the organelle in eukaryotic cells that serves as the It is the organelle in eukaryotic cells that serves as the 
site of cellular respiration (aerobic)site of cellular respiration (aerobic)
Cellular respiration is the catabolic pathway for the Cellular respiration is the catabolic pathway for the 
production of ATP, in which oxygen is consumed as production of ATP, in which oxygen is consumed as 
a reactant along with the organic fuel.a reactant along with the organic fuel.



The MitochondrionThe Mitochondrion

Source: Wikipedia.com Source: Wikipedia.com ““mitochondriamitochondria””



The MitochondriaThe Mitochondria----Cont.Cont.

Made of an inner and outer membraneMade of an inner and outer membrane
Phospholipid bilayer and proteinsPhospholipid bilayer and proteins
Cristae: internal compartments/foldCristae: internal compartments/fold

Provides more surface areaProvides more surface area
Contains proteins, ATP synthase, and cytochromesContains proteins, ATP synthase, and cytochromes

Matrix: the internal space inside the inner layerMatrix: the internal space inside the inner layer
Contains 100Contains 100’’s of enzymes, ribosomes, tRNA, and s of enzymes, ribosomes, tRNA, and 
mitochondrial DNAmitochondrial DNA



What is MetabolismWhat is Metabolism
Greek for Greek for ““changechange”” or or ““overthrowoverthrow””
First studied by Santorio Santorio in First studied by Santorio Santorio in 
16141614
Dr. Johan Musk in 1984 (revised 1992)Dr. Johan Musk in 1984 (revised 1992)
Metabolism is the totality of an Metabolism is the totality of an 
organismorganism’’s chemical reactions, s chemical reactions, 
consisting of catabolic and anabolic consisting of catabolic and anabolic 
pathwayspathways
Basal Metabolic Rate: Energy used at Basal Metabolic Rate: Energy used at 
restrest
Usually faster in smaller animals than in Usually faster in smaller animals than in 
larger animals (mouse vs. elephant)larger animals (mouse vs. elephant)
Influenced by many factors such as age, Influenced by many factors such as age, 
size, genetic disposition, gender, general size, genetic disposition, gender, general 
health, activity levels, medicationshealth, activity levels, medications



Reactions of MetabolismReactions of Metabolism

Metabolic Pathways: the series of chemical Metabolic Pathways: the series of chemical 
reactionsreactions
Anabolism: the metabolic pathway that builds Anabolism: the metabolic pathway that builds 
larger molecules from smaller oneslarger molecules from smaller ones

Example: amino acids into enzymes or nucleic acidsExample: amino acids into enzymes or nucleic acids

Catabolism: the metabolic pathway that breaks Catabolism: the metabolic pathway that breaks 
down larger molecules into smaller onesdown larger molecules into smaller ones

Example: Fats, Carbohydrates, ProteinExample: Fats, Carbohydrates, Protein



AnabolismAnabolism
The synthesis of complex molecules from The synthesis of complex molecules from 
simple moleculessimple molecules
Bone and MuscleBone and Muscle
Anabolic SteroidsAnabolic Steroids

Natural and SyntheticNatural and Synthetic
Promotes cell growthPromotes cell growth
Many Side effects associated withMany Side effects associated with

Hormone RegulatedHormone Regulated
Opposite of CatabolismOpposite of Catabolism



CatabolismCatabolism

Carbohydrate Catabolism: the breakdown of Carbohydrate Catabolism: the breakdown of 
monosaccharides, disaccharides, and monosaccharides, disaccharides, and 
polysaccharidespolysaccharides

GlycolysisGlycolysis
GlycogensisGlycogensis
GlycogenolysisGlycogenolysis
GluconeogensisGluconeogensis



CatabolismCatabolism——cont.cont.
Lipid (fat) Catabolism:Lipid (fat) Catabolism:

ingested as triglycerides and broken down into free fatty acids ingested as triglycerides and broken down into free fatty acids and and 
monogylcerides where they are then stored or used up as energy. monogylcerides where they are then stored or used up as energy. 
1 gram of fat has more then 2x the energy yield of protein and 1 gram of fat has more then 2x the energy yield of protein and 
carbohydrates carbohydrates 
Fatty acids have 6x the energy storage as glycogenFatty acids have 6x the energy storage as glycogen

So: 1 lb of fat = 6.75 lbs of glycogenSo: 1 lb of fat = 6.75 lbs of glycogen

Protein Catabolism:Protein Catabolism:
The break down of proteins into amino acidsThe break down of proteins into amino acids
Recycled or used to make new amino acidsRecycled or used to make new amino acids



SoSo……..How Do We Obtain Energy..How Do We Obtain Energy
The LiverThe Liver

Responsible for various functions in the bodyResponsible for various functions in the body
Food is digested in the mouth, stomach, and intestines Food is digested in the mouth, stomach, and intestines 
where it is then absorbed through the gut wall where it then where it is then absorbed through the gut wall where it then 
ends up in the liver via blood where it then becomes ends up in the liver via blood where it then becomes 
metabolized so it can be used or storedmetabolized so it can be used or stored

Food and DrinkFood and Drink
Measured in CaloriesMeasured in Calories

Measurement of energyMeasurement of energy
Calorie (kg) vs. calorie (g)Calorie (kg) vs. calorie (g)
3200 Calories required to burn 1lb of fat3200 Calories required to burn 1lb of fat

Daily Suggested ServingsDaily Suggested Servings
The food pyramidThe food pyramid

Basal Metabolic RateBasal Metabolic Rate



Simple Metabolic PathwaySimple Metabolic Pathway

Source: Biology.  Campbell and Reece.  Metabolism



Catabolic PathwaysCatabolic Pathways

Source: Wikipedia.com Source: Wikipedia.com ““cell metabolismcell metabolism””

http://upload.wikimedia.org/wikipedia/en/8/8b/Metabolism1.png


Some Complex PathwaysSome Complex Pathways

Source: Cellml.org Source: Cellml.org ““metabolic pathwaysmetabolic pathways””

Carbohydrates



Some More Complex PathwaysSome More Complex Pathways

Source: Cellml.org Source: Cellml.org ““metabolic pathwaysmetabolic pathways””

Lipids



Even More Complex PathwaysEven More Complex Pathways

Amino AcidsAmino Acids

Source: Cellml.org Source: Cellml.org ““metabolic pathwaysmetabolic pathways””



The LiverThe Liver

Source: Wikipedia Source: Wikipedia ““liverliver”” Source:  http://www.epidemic.org



The Food PyramidThe Food Pyramid



BMRBMR

Source: http://www.weightSource: http://www.weight--lossloss--loselose--
weight.com/basalweight.com/basal--metabolicmetabolic--raterate--
calculator.htmcalculator.htm

Exercise to burn Time

Bicycling 10 minutes
Running 6 minutes

Walking up Stairs 4 minutes
Standing 50 minutes

Basketball 10 minutes

Source: http://www.uen.org
/Lessonplan/preview.cgi?LPid=1253

Activity required to Activity required to 
burn 100 Caloriesburn 100 Calories



TurkeyTurkey

Pumpkin Pie

Apple Pie

Ham

Severing size 3oz.

Serving size 1 4.1oz slice



Cranberry Sauce
Green Bean Casserole

Candied Yams

Serving size 5oz.

Serving size 1 2oz. slice

Fruit Cake

Serving size 1.5oz

http://images.google.com/imgres?imgurl=http://www.fabulousfoods.com/recipes/dessert/cakes/cakeimg/dundeeck.jpg&imgrefurl=http://www.fabulousfoods.com/holidays/xmas/gifts.html&h=230&w=290&sz=22&tbnid=5S-ghlPZtsmjuM:&tbnh=91&tbnw=115&prev=/images%3Fq%3Dpictures%2Bof%2Bfruit%2Bcake&start=1&sa=X&oi=images&ct=image&cd=1


StuffingStuffing
Gravy

Mashed potatoes w/

whole milk and butter

Dinner rolls

Source: http://www.nutritiondata.com/index.html

http://www.thecaloriecounter.com

www.diets.com

http://www.nutritiondata.com/index.html
http://www.thecaloriecounter.com/


DonDon’’t Forget the Drinkst Forget the Drinks
SodaSoda–– 150 Calories on average per can150 Calories on average per can

KoolKool--AidAid–– 770 Calories per 2qt. or                                        770 Calories per 2qt. or                                        

~96~96 Calories per 8 oz. servingCalories per 8 oz. serving

MilkMilk----

Fruit JuicesFruit Juices–– ~120 Calories per 8oz. Serving~120 Calories per 8oz. Serving
Low sugar/diet juices ~ 50 Cal per 8oz. ServingLow sugar/diet juices ~ 50 Cal per 8oz. Serving

1-8oz. Serving Calories Fat (g)

Whole 149 7.7

2% Reduced fat 121 4.4

1% Lowfat 104 2.2

Nonfat 90 0.5

Chocolate, Whole 208 8

Chocolate, 2% Reduced fat 178 4.7

Chocolate, 1% Lowfat 157 2.3



Drinks ContinuedDrinks Continued
CoffeeCoffee–– 9 Cal in a cup9 Cal in a cup

+ 22 Cal per container (11g) of light cream+ 22 Cal per container (11g) of light cream
+ 23 Cal per packet (6g) of sugar+ 23 Cal per packet (6g) of sugar

BeerBeer——

Egg Egg NogNog–– 340 Cal. per 8oz.w/out alcohol 340 Cal. per 8oz.w/out alcohol 
480 Cal. w/ 1 shot of liquor (1shot=140Cal)480 Cal. w/ 1 shot of liquor (1shot=140Cal)

Brand 12oz. Can Calories Carbs (g)

Budweiser 154 10.6

Bud Light 110 6.6

Bud Select 99 3

Source: http://www.beer100.com/beercalories.htm



Some Holiday Tidbits of InfoSome Holiday Tidbits of Info
The average person eats around 4500 calories The average person eats around 4500 calories 
and 230 grams of fat on Thanksgiving alone.and 230 grams of fat on Thanksgiving alone.
Weight gain is about 1 lb from Thanksgiving to Weight gain is about 1 lb from Thanksgiving to 
the beginning of the New Year, not the 5the beginning of the New Year, not the 5--10lbs 10lbs 
originally though to be gainedoriginally though to be gained
However, that 1 lb can stay with you through However, that 1 lb can stay with you through 
adulthoodadulthood
The reason you are tired after eating is now The reason you are tired after eating is now 
thought to be from your body working overtime thought to be from your body working overtime 
to digest all the food you just ate not from to digest all the food you just ate not from 
TryptophanTryptophan alone.alone.
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