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TCA cycle plays a central role in

metabolism

 Catabolism of nutrients

« Anabolism of nutrients

 Relationship between individual metabolic
pathways and the TCA cycle
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* Nutrition Is related to physiology as well as
to biochemistry
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1. SLE=ZI=8R — SLE=T=

e QEHEAR) + FE =|er| 2HH(2SD)
Rl = EAR + 2SDrequirement

Assumes normal distribution r
- SDE &<l &€X| 2 I CV=10% = 713
Rl = EAR + 2(EAR x 0.1)=1.2 EAR '
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dDIC 4
Vitamins: Chemical and Biochemical Facts
Vitamin Metabolic Function Reference
Water-Soluble
B, (thiamine) Aldehyde transfer, decarboxylation in alcoholic fermentation and citric acid cycle  Sections 17.4, 19.3
B, (riboflavin) Oxidation-reduction reactions, especially in citric acid cycle and electron Sections 19.3, 20.2
Lransport
B (pyridoxine) Transamination reactions, especially of amino acids Section 23.4
Niacin (nicotinic acid)  Oxidation-reduction reactions, found in many metabolic processes Sections 17.3, 19.3, 20.2
Biotin Carboxylation reactions in carbohydrate and lipid metabolism Sections 18.2, 21.6
Pantothenic acid Acyl transfer in many metabolic processes Sections 15.7, 21.6
Folic acid One-carbon group transfer, especially in nitrogen-containing compounds Sections 23.4, 23.11
C (Ascorbic acid) Hydroxylates collagen Biochemical Connections
box, p. 443.
Lipoic acid (?) Acyl transfer, oxidation-reduction Section 19.3
(It has been questioned whether lipoic acid is a vitamin. )
Lipid-Soluble
A [somerization mediates visual process Section 8.7
D Regulates calcium and phosphorus metabolism, especially in bone Section 8.7
E Antioxidant Section 8.7
K Mediates protein modification required for blood clotting Section 8.7
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Food Guide Pyramid

A guide to daily food choices

Fats, Oils, and Sweets

Use sparingly

Milk, Yogurt,
& Cheese
(;r()up

2-3 Servings

Meat, Poultry, Fish,
Dry Beans, Eggs,

& Nuts Group

2-3 Servings

Vegetable Fruit Group
Group 24 Servings

3-5 Servings

Bread, Cereal,
Rice, & Pasta

(;mup

6-11 Servings

Key

0 Fat (naturally occurring and added)
4 Sugars (added)

These symbols show fats, oils, and
added sugars in foods.

Fid. 24-2, p.668
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Multiple vitamins
@ FOR MOST

‘Y Alcohol in moderation
Red meat UNLESS CONTRAINDICATED

and butter

USE SPARINGLY \ White rice, white bread,

potatoes, pasta and sweets

o8I g USE SPARINGLY

fm—

@

Dairy or

calcium supplement =] (=
1 TO?2 SERVIN(;S .5. @@E\
Fish, poultry and eggs
& @ 5. o 0 TO 2 SERVINGS
Nuts and legumes | G
1 TO 3 SERVINGS / - ks 0@@3 G e

Vegetables IN '
ABUNDANCE y S8

Whole-grain
foods AT
MOST
MEALS

/kk kk kkk kkk \MOSTMEALS

Daily exercise and weight control

soy, corn, sunflower,
peanut and other

vegetable oils) AT
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Copyright & The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Mediterranean Diet Pyramid

A few times per month

(or somewhat more often
in very small amounts) /Xﬁ Red meat
/ ——— Sweets
—— Eggs
A few times per week / Poultry \

/o

/ Cheese and yogurt \

) /élive oil (variable amounts}\ Wine in
Regular physical , moderation
. acti\‘r)it: Fruits Vegetables (optional)
Daily \ Beans,
other
legumes,
Bread, pasta, rice, couscous, and nuts

polenta, bulgur, other grains, and potatoes




LEGUMES
& BEANS

Daily Physical Activity A
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Chinese Food Pagoda

a8 25~-30%
2GR

VI E S 3005
—ETEBFM 30-507

& W52 50~75%%
B 4F X 50-100%
WX 25-50%

% 300-500%
KR 200~-400%

N,
2N CREBBRY
% ;{-f‘ 250~-400%%
XK 1200 7+

Soy and nuts are on the 4t floor, recommended to eat 30-50g serving. The
pagoda was recently updated to include the water droplet and the exercising man.
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FAE EORITP 7B EAN?

Ethanol is teratogen.(7] &S FEsl=
L))

No safe level of alcohol during

pregnancy

Empty calories without nutrients

Fetal alcohol syndrome

Ethanol enkephalin®] 343 =33t}
w EZ 95

&3 H A2 enkephalin®] #5002 3%k
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NAD* NADH+H" NAD* NADH +H"

Ethanol K j » Acetaldehyde K j

Alcohol Aldehyde
dehydrogenase dehydrogenase

Acetate

CoA  ATP  ADP +(@

Acetate » Acetyl-CoA

CO, + Energy
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H] 93} leptin

Leptin- obesity(ob) gene®]| &3}
A & = el (16,000 Da)
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External
trigger

Negative
feedback

Hormone
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Fig. 24-6, p.671



l.ocal Hormone

A A EE 22 E 22351= [ocal

hormone©]| 714 =

o ABHAEEZ
(catecholamine, acetylcholine, dopamine)
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2R 7%

« Homeostasis % ——- the balance of

biological activities in the body
o: d9 7X Rlasdy =F717)

e Aids in growth and development
o: Yo =2 o=+




SEEY

1) St A insulin, glucagon

(2) polypeptide, amino acid
---thyroxine, epinephrine

(3 steroid --- estrogen, corticoid
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@ cyclic AMP
(G protein— adenylate cyclase

© Ca++ 2} PIP, (phosphatidyl inositol)
phospholipase C
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Fig. 24-8, p.674
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cAMP 2| HEJ| N

Hormone

Q
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F722 cAMP
)1 Q =1 y1
Hormone

Adenylate

G prolein
GDhP cvclase

GTP

G, (GTP) dissociates from
Gpgy and binds to adenylate
cvclase, activating synthesis

of cAMP
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GTPase activity of G, slowly
e hydrolyzes GTP to GDP

G (GDP) dissociates
from adenylate cyclase
and returns to Ggy

ﬁ"..f’.‘r A

Inactive
adenylate
cyclase

G proleil
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(G proteins

Signaling molecules

Activated by combinations of
hormones

Involved 1n activating many other

cellular processes — Azt 3ztarg, o) Ay
7N # ol o

20 known G proteins
=4 2}:G protein®] G140 =2

24 5Ho] Na+ o} B& 2407
E S AL > B




cAMP XA ZA 7]

B-Effector ag-Effector

O O

\‘ Stimulatory Adenylate Inhibitory

B-receptor cyclase agreceptor

‘_ "‘_ -
GTP-GDP\ PG,

exchange

G protein exchange
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a receptors:
Vasoconstriction of arteries to heart (coronary artery). Vasoconstriction of veins
Decrease motility of smooth muscle in gastrointestinal tract

B2 receptor: OtE g el d =EZ
Smooth muscle relaxation in bronchi and Gl tract (decreased moaotility).
Lipolysis in adipose tissue. Glycogenolysis and gluconeogenesis
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a Adenylate Phosphofructo- Phosphofructo-
Recapr i cyclase Kinase:2 Kinase.
Decreases
activity
— GGy N ——— /
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GTP =7 ATP ADP
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T
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Fig. 24-13, p.679
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Fig. 24-17, p.685
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Insulin signaling:
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thin people
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A workout a day keeps diabetes
away

ARkt A129 B WA o] T

=& Bl st S 9f glucose
transporter 4 (GLUT4)E =74 7.
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IP,¢} DAG: second messenger

HIZ ool = PIP2DI kR
Diacylglycerol (DAG)

|
=6l Of IP32F DAGDH €Tt OO | ey

Ml =
[

Inositol 1,4,5-triphosphat
(IP3) moiety

R, and Ry = fatty acid residues

@ = phosphate moiety

Phosphatidylinositol 4,5-busphosphate (PIPy)
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Fig. 24-12a, p.678
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[Low—-carbohydrate diet vs
High carbohydrate diet

old diet7} ¥ 2~H = 45, HDL/LDL B &
el &3hd 27

/Zone diet by Dr. Barry Sears
s}A|tho] o] E by Dr. Atkins




What is the Zone Diet?

 "The Zone" is Sears' term for proper hormone balance.

 The diet centers on a "40:30:30" ratio of
calories obtained dalily from

carbohydrates, proteins, and fats,
respectively.



http://en.wikipedia.org/wiki/Hormone
http://en.wikipedia.org/wiki/Carbohydrate
http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Fat

« How are metabolic pathways connected?

» AR AN A TCAS| =9t s Fatg o] 58427




Sdcl

 How can biochemistry help us understand
nutrition or prevention of diseases?
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« How are hormones involved in the control
of metabolism?







