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MAJOR HORMONES REGULATING METABOLISM

H Site of Target Biochemical
ormone release | Tissue(s) Effects
eyl Pancreatic Widespread ‘l' Glycemia
nsufin B cells P 1‘ Fat, Glycogen, Proteins
Pancreatic _
Glucagon o cells Liver T Glycemia, Gluconeogenesis
. _ Adrenal . Glycemia: Gluconeogenesis,
Epinephrine( peqylla | Widespread TGchogen degradation,
Triglyceride mobilization
, Adrenal . Glycemia,
Cortisol cortex Widespread T Protein breakdown
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3 SOURCES OF BLOOD SUGAR

HIGH BLOOD SUGAR LOW BLOOD SUGAR
(+ INSULIN) (+ GLUCAGON)
Dietary —
Glycogenolysis —
. Liver
Gluconeogenesis
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Carbohydrates Triglycerides Proteins
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Glucose Fatty acids Amino Acids
N
CH;C—SCoA

Acetyl CoA

VA T N

Isoprenoids Fatty acids Ketone TCA cycle

/ l Bodies

Cholesterol/
Steroids Triglycerides
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Glycogen Low Insulin/High Glucagon FASTED
A. N
Glucose 1-P Glucose 6-
NN Phosphatase e Giucees Peripheral
> Glucose 6-P —> Utilization
-7
Pyruvate
> High Insulin/Low Glucagon FED
Glucogenic
AA Carbo‘fij/drates
B. \L
Glucose 6-P
v
Glycolysis
Glycogen ‘L’ Pentose Phosphate
V Shunt
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FASTED FED
Glucose 6-P Glucose 6-P
A
v
Pyruvate Pyruvate
Gluconeogenesis Glycolysis
2 Pyruvate + 2 NADH + 6 ATP = | Glucose +2 NADH+2 ADP + 2P, =
Glucose + 2 NAD+ + 6 ADP + 6 P; | Pyruvate+ 2 NADH + 2 ATP




Glucose Peripheral
Must overcome 3 IRREVERSIBLE Glucose 6- 'I' 7 Tissue
STEPS OF GLYCOLYSIS Phosphatase G- 6P
P, F-6P
FBPasel l¢
0~  F-1,6biP
2 Pyruvate + 2 NADH + 6 ATP = NAD+T“°Se'P
Glucose + 2 NAD+ + 6 ADP + 6 P, NADHD$

X
¢
¢

PEP
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Glucose 6-P
A

PEP
Carboxykinase

PEP
Malate Pyruva;\

Carboxylase

Pyruvate
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Pyruvate

Acetyl CoA

)\< CoASH
OAA 6C
Malate

C
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Pyruvate

v

Acetyl CoA

)\< CoASH
NADH
OAA Citrate
NAD*

Malate

H,O Isocitrate

NAD*
Fumarate co, ‘i‘
NADH
FADH,

o-Ketoglutarate

FAD CoASH co, NAD*
Succinate{ Succinyl x
CoA NADH
GTP GDP + P,
Acetyl CoA + 3 NAD* + FAD + GDP + P, =2 CO, + 3 NADH + FADH, +
GTP + CoASH SMED-
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Leucine

l

Acetyl CoA
Aspartate 1 T3 | Ketone
Glucose \ bodies

\ OAA Citrate
N/ \

Malate Isocitrate
Glutamate

Fum;Sate J Glutamine

a-Ketoglutarate

Tyrosine Succinate /
S Succinyl CoA

f

Valine

Isoleucine s MED-
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. ATP  ADP
ATP AMP + PP,
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Protein

|

Alanine Fatty acyl
I CoA

Pyruvate

<X
\ AcCoA

/7 S

!
|
\
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NAD+

NAD'$ AA /-\\\

\
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TCAcycle | 1
Malate y ,l

Malate

P

Glucose — PEPL/
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L CoronsaurcesofGluconeogenesis

Glucose 6-P
A

\\

Glycerol

Pyruvate

\

Glucogenic Lactate \

/ AA Malate
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Glucose 6-P
A

A~

NADH, ATP Cveeiol

B-Ox
/ Pyruvate
Fatty Acids / T \

Epinephrine :
ST Slucogenie e N
riglycerides /
Malate
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H H H Q@ ATP AMP,PP, H H H @
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H H H  CoAsH H H H
C,¢ Fatty acid Fatty acyl CoA FAD
2
Trans A2-enoyl CoA FADH,
H H o
| 1 Il
c“—f_ c=c|:—c—s CoA
H 3H H,O
OHH O
I Il
C

Fatty acids + glycerol

NAD*
4{
Lipases 3-Ketoacyl CoA MR NADH
i R
C,—C— c—?—c—s CoA
H
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H; o C Cys
Triglyceride

CH o
C

coASH
5
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Carnitine Shuttle Imﬁorts LCFA into Matrix

ATP + COA  AMP + PP,
Cytosol

C16:0 Fatty Acid
Fatty Acyl CoA

Fatty Acyl CoA

Carnitine Acyl

OUTER Synthetase S
Carnitine Fatty Acyl CoA
Fatty Acyl
Carnitine Carnitine
INNER Carnitine acyl Camitie s

transferase Il translocase

CoA

Carnitine
Fatty Acylcarnitine _ p—
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Triglycerides
| Hst

Fatty Acid + Glycerol
Pyruvate /

GLUCOSE

Oxidation
CO, +H,0 .
Adipose

Oxidation Glycerol

l

Pyruvate

GLUCOSE
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Ketone
Bodies \ Glucose 6-P
\ A
Acetyl CoA /
NADH, ATP
B-Ox
Fatty Acids
Epinephriry
Triglycerides
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Fatty Acids

|

Acetyl CoA

‘L TCA
Ketone Bodies Vil
Acetyl CoA

\_ A

Ketone Bodies

Acetoacetate
Beta hydroxybutyrate
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Glycogen .
ot Liver Glucose

N —7

Glucose-6P

Pyruvate

Acetyl CoA (

FA

Ketone
Bodies

Glycerol + Fatty Acid (FA)
T HSL  Adipose
Triglycerides
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