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Sucrose!
Cellulose
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FPortal
icirculation|!

& Glucose

Fructose
Galactose

Starch dextrins
Isomaltose
Maltose
Lactose
Sucrose
Cellulose

Low pH
stops action
of salivary
amylase

Pancreatic
n-amylase

Isomaltose
Maltose
Lactose
Sucrose

Mucosal cell
membrane-bound
enzymes:

< (isomaltase
mallase

i

| Cellulose

lactase
sucrasa)
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I SGLT I [Na']= 10-20mM
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2 Na'

Glucose
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[Na']= 100-140mM [Na']= 100-140mM
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B. Portal veln and hepatic velns

Middle hepatic vein
Left hepatic vein

Coronary ligament (cut)
Right hepatic vein

Branches to caudate lobe Ligamentum venosum

—— Falciform ligament

Parts of left branch
of hepatic portal vein:
Transverse
Umbilical

Segmental branches from right \\ X
branch of hepatic portal vein: TA

Posterior
Anterior

—

Segmental branches
from left branch

of hepatic portal vein:
Lateral

Medial

Round ligament of liver
(ligamentum teres hepatis)

Hepatic portal vein:
I‘.)eﬂ branch
Right branch

Lippincott Williams & Wikins Atlas of Anatomy Plate 5-22
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Glucose
Extracellular Jl J transporter
space (state 1)
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Cytosol
lL Glucose
Extracellular J transporter
(state 2)
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Rlbulose 5-p  6-P gluconolactone Galactose 1-P
Hexose
Ribose 5-| P Glucose 1- P UDP-Galactose

Xylulose 5- P Glucose 6-P K./ Glucose

Sedoheptulose 7-P Fructose

Fructose 6-P
Erythrose 4-P
Fructose 1 6-bis-P /— Glyceraldehyde
¥

Riiceraldehyde 3-P Glyceraldeh de3 P % Dihydroxyacetone-P

it

1,3-bis- Phosphoglyceraie Glycerol-P «—— Glycerol

W ! 1

3-Phosphoglycerate
H }-»Triacylg\ycerol

Fructose 1-P

2-Phosphoglycerate T i
WLT Fatty 'm;fl CoA «——Fatty acids
Alﬂ s Phosphoenolpyruvate Triacylglycerol
Cys T synthesis and
Gly degradation
Ser Lactate & F'yruvate Malonyl CoA
Thr co C02 Leu
2—l Phe
NH co
3 2 Acctyl CoA 4— % Acetoacetate «— Ifl:
. Asn \ Lys
Carbamoy [j-Hydroxybutyrate
Pﬂl‘tale =" Oxaloacetaie Cltrale
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/ Malate Tricarboxylic Isamlrate Gin
Ar |n|nosucc|nate iT acid &’CO
Ornithine ¢ cycle & Q‘k; PT"
u-Ketoglutarate < Glu <— His

Urea \/ Fumarate

cycle \:\ /L) co, Arg
Arginine Succinate Succinyl CoA <— Methylmalonyl CoA

e / S~—rxor” lle 1

Met

Phe Val
Tyr Thr

— Propionyl CoA
Acetyl CoA

Fatty acyl CoA
(odd number of carbons)
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A5 FDATP, 253FD

_"}——> NADH# 4T % (TR
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g 2 Prruvete

Net (aerobic glycolysis):

Glucose ——>» 2 Pyruvate . S -

2 ADP ——> 2 ATP gz 7 I3A—A—-2 EILE B
2NADT ——> 2 NADH 2 ADP — 2 ATP
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substrate of the

The product of one
reaction is the
subsequent reaction.

Glucose 6-P* Glucose

Fructose 1,6-bis-P

¥

¥
Glyceraldehyde 3-P %5 Dihydroxy-
Lt acetone-P
1,3-bis-Phosphoglycerate
it
3-Phosphoglycerate

it
2-Phosphoglycerate

1

Phosphoenolpyruvate

%

Lactate < Pyruvate
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Glucose 6-phosphate (aldose)

PhosphoglucoselT J JLa—X6- YU (7 ILE—X)
isomerase
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H-C-OH
¢=0
HO-C-H
H-C-OH
H-C-OH
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Fructose 6-phosphate I b—R6') B
ATP Q <o ATP, citrate ATP’E ,ﬁ %
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3-Phosphoglycerate 3-TRRART ) &) Bk
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coo"
C=0
Sng EILE g
Pyruvate
NADH + HT NADH + H*
dehyarogenase | k ALEETERDSF—
NAD* NAD*
COO"
HO-C-H
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Lactate
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BIRIEREOETEDH(L)

ATP

consumption
Glucose

ATP
ADP

Glucose B-P

1

Fructose B-P

ATP
ADP

NADH Fructose 1,6-bis-P

production $

Glyceraldehyde 3-P —)'( DHAP

P
2 NAD"
2 NADH + 2H* €~

Y
2 (1,3-bis-Phosphoglycerate)

SILa—x
ATP%EE
SILa—R6Y s
JILO—R6!1) B
ATP%HE

LY R—R1,6ERYBE
)T ILTERIYBE

2 FDNADHZE & X
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BEINBREDFTLENH(2)

2 (1,3-bis- thphmglycarala}

2 ADP ﬁ A
2 ATP

Y
2 (3-Phosphoglycerate)
A
Y
ATP 2 (2-Phosphoglycerate)
production A
Y

2 (Phosphoenolpyruvate)

2 ADP
2 ATP

2 (Lactate) ;_)" 2 (Pyruvate)

2 NAD" 2 NADH + 2H"

({:H consumption

293 FMD1,3-ERKRRRT &) ik

29 FDATPESE X
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Concentration
of fasting
blood glucose
vmu N N
e i______Glucokinase | 77 )LaFF—EDVmax
. AT fik
27 iR B D M #5 i
2| <&
- - s
‘.E Glucokinase JI)Lax+ t(G K)
P S
: : . “
c | hexobnase | NTYEXT—EDVmax
Hexokinase | A~ %)%+ —+(HK)
ug...s.. 1:.£.....1IE......2In.....I

Km Km I 4% = & (mmol/L)

Hexokinase Glucokinase
Glucose concentration, mmol/L
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RER it
PFK-2/FBP-2
KRAZ )LD oy INZfF—X
++—+1 EXIRZ7
(PFK-1) R sl 2—171
G T )L —RA wunupp (FBP-1)

v 2 6-E RV EE
)L —RX1,6-EREE
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’r>X|J> Insulin
-- (high)—__

— i Adeny."yl' \ = —
Activation of many enzymes ] cyclase 77‘ J }l<
N —
High insulin/glucagon ratio causes ik "“’i‘“f IS s 1
decreased cAMP and reduced levels of o
active protein kinase A. Active protein kinase A - !

PFK-2/FBP-2 complex.

Glycolysis Fructose G6-phosphate ——) Fructose 6-phosphate

Glucase 6Py, Glucose ATP
L

Bifunctional enzyme
Friciapy el Phosphofructo- -

Fructose 1,6-big-P kinase-1
ceraiernnds 3-F "3_ :':r'_ It ADP
_'A.
1, 3-bws-Fhosphoghyoerale
- Y
w
& |"='.=!-:-'l'.'€::1".L"illl\!

" Fructose 1,6-bisphosphate Fructose®, “\2,6-bisphosphate

Z-Pnasphoghycerale

I
v 70 a 7_- /f _‘/Z\Zj‘ ‘t’ Decreased protein kinase A activity
‘1’ favors dephosphorylation of

P Bifunctional enzyme

-
w

Phesphosnomrinale ]

ﬂ Elevated concentration of fructose 2,6-bisphosphate activatesJ

Dephosphorylated PFK-2 is active,
whereas FBP-2 is inactive: this favors
formation of fructose 2,6-bisphosphate.

PFK-1, which leads to an increased rate of glycolysis.
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