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ISF Bicarbonate For metabolic acids
Phosphate Not important because concentration too low
Protein Not important because concentration too low
Blood Bicarbonate Important for metabolic acids
Haemoglobin Important for carbon dioxide
Plasma protein Minor buffer
Phosphate Concentration too low
ICF Proteins Important buffer
Phosphates Important buffer
Urine Phosphate Responsible for most of ‘Titratable Acidity’
Ammonia Important - formation of NH,*
Bone Ca carbonate In prolonged metabolic acidosis i
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Dermatan sulfate

H HNCOCHS>

Galactose N-acetyl-glucosamine
CHzOM HO250CHz

Keratan sulfate

H [=13% H HNCOCH:3

Iduronic or
glucuronic acid

COOH HO2SOCH2

N-acetyl-glucesamine

Heparin and heparan
o- sulfate

H HO2503H = HNSO3H

Glucuronic acid

N-acetyl-glucosamine
COOH CHzOM

Hyaluronan
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A 36-year-old man consulted an optician to obtain a prescription for reading glasses. The

optician noticed that the patient had bilateral corneal arcus, and recommended that he consult
his GP.
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The GP found that he also had tendon xanthomata arising from the Achilles tendons. Blood
pressure was normal; he was a nonsmoker and not overweight.

His father had died of a heart attack at the age of 40. An ECG taken at rest was normal, but
ischemic changes developed on exercise.
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e Analysis of fasting blood for lipids showed the
following:

Investigations Normal range

e Cholesterol 510.4 mg/dL (<200.0 mg/dL)
o Triglyceride 115.15mg/dL (35 — 150 mg/dL)
e LDL cholesterol 440.8 mg/dL (<100.0 mg/dL)
o HDL cholesterol 46.4 mg/dL  (>40.0 mg/dL)

Fig 67.5 Tendon xanthomas. These

are pathognomonic for familial
hypercholesterolaemia and are often first seen
on the Achilles tendon as in this patient.
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An obese 44-year-old woman with type1 diabetes (Insulin) Was found to have a blood glucose
concentration of 32 mmol/L at the outpatient clinic and was admitted to hospital.

e Glucose (fasting) ref value: 2.8 — 6 mmol/L
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Blood was taken for further biochemical analysis and the serum was grossly lipemic.

Cholesterol 53 mmol/L (<5.0 mmol/L)
Triglycerides 150 mmol/L (0.4 - 1.7 mmol/L)

393 Saazd ol oy g b 48y (493 ialeT ol jl alaasdbon (SljIUT (gl
Lipid Profile:
1. Free Fatty Acids (FFA)
2. Free Cholesterol (FC)

3. Esterify Cholesterol (EC)
(2.3) = Total Cholesterol (TC)
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4. Triglycerides (TG)
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5. Phospholipids (PLs)
6. Sphingolipids (SLs)
7. Prostaglandins (PGs)
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There is no difference in the free
energy of the overall reaction (energy

of reactants minus energy of products)
between the catalyzed and uncatalyzed
reactions.
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Michaelis constant, K, apparently is increased
in the presence of a competitive inhibitor.
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conn::;:: No vitamin C present 5
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~“Collagen H2C~NH H
recursor
Vitamin C present H z.ohcmg Proline (an amino acid)
OHOHOHOHOH Hydroxylase
Collagen is OH enzyme,
hydroxylated | 1 GHOHOH OH b
T)I-HCH (o]
Triple helix S= HC—Y"2
formed e )qH H
2¥™NH
Hydroxyproline
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Strong connective tissue.
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#B 1 (Thiamin): De Carboxylation & Transketolase Beri-beri
TPP (oxidative)
#B 2 (Riboflavin): Dehydration & e-chain Glossitis
Cheilosis
FMN & FAD
#B 3 (Niacin) Dehydrogenation & e-chain Pellagra
30s
NAD & NADP
#B5 (Pantothenic acid) Acyl activation Burning-foot syndrome
5 -A, (ACP
oenzyme-A, ( )FFA
CHSCOA
#B6(Pyridoxal) Amino Acid metabolism  microcytic hypo-chromic
PLP anemia
#B7 (Biotin) vitamin H Carboxylation
Biocytin seborrhea
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I One Carbon megaloblastic anemia
#B9 (Folic acid ! g
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Retinal
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Retinoic acid
(all trans)
S X R
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H
11-cis Retinal
(formed by photoisomerization
of all-trans retinal)
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STORAGE OF VITAMIN A

® Retinol is stored as retiny| esters
mainly in liver and adipose tissue.

[ e 3

—>All-trans retinol
All-trans retinyl esters
v
11-cis Retinol
1 VITAMIN A AND VISION
* 11-cis Retinal is a component of o o
the visual pigment rhodopsin. ¢K P
® Vitamin A deficiency results
in night blindness. Rhodopsin
light Opeli
k All-trans retinal J
R\
l Chylomicrons
(lymph — blood)
DIETARY SOURCES
OF VITAMIN A

® Retinyl esters and retinol are
found in certain animal tissues.

RBP, ' ® f-Carotenes (provitamin A) are

found in certain plants.

TRANSPORT OF VITAMIN A

® Dietary retinol is transported as
retinyl esters in chylomicrons.

® Retinol is secreted by liver in

Retinol

) with p retinol-
binding proteins.
Retinoic acid (RA) p-Carotene
Gene
RAR \l activation
/ E Retinal
RA-RAR mRNA etina
Specific proteins Fatty acyl CoA
' Retinyl €——Retinol
Cellular esters
differentiation
K TARGET TISSUES ) k ST

 ACTIONS IN TARGET TISSUES

® Retinol is oxidized to retinoic acid,
which binds to nuclear receptors.

® Retinoic acid-receptor complex
activates responsive genes.
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binding proteins.

Retinol is oxidized to retinoic acid.
Movement from cytosol to nucleus
is guided by cellular retinol-binding
proteins and cellular retinoic acid—

Inactive

NUCLEUS

Retinoic acid
binds to nuclear
receptor.

acid
receptor Y

Retinoic

Activated
receptor
complex

complex binds to

the transcription
of specific genes.

Retinoic acid-receptor

chromatin, activating

Specific proteins

Y

Cellular
differentiation /
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Calcitriol

Major source - sunlight

Skin

Cholecalciferol 7-Dehydrocholesterol
(vitamin D3)

Minor source - dietary intake

Vitamin Dj (fish, meat)
Vitamin D; (vitamin supplements)

25-dihydroxyvitamin Dj

1,25-dihydroxyvitamin D3

Kidne
5 1 Calcium absorption (small intestine)

T Urinary calcium re-absorption (kidney)
TBone mineralisation

Maintains calcium balance in the body
via the action of parathyroid hormone
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WML (gylaw (2l )3 :Renal osteodystrophy
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.l (goalS alpha hydroxylase

Parathyroid
hormone
(PTH)

1,25-diOH-D4
(calcitriol)
l Calcium mobiliza-
tion from bone

Renal reabsorption
of calcium

Renal excretion
of calcium

Calcium absorption
from intestine

Piasma calcium {

i

Parathyroid hormone |

Calcitrioll
Bone Ca Intestinal Renal ;
mobilization | Ca absorption’ Ca absorption’

Plasma calcium |

Fig. 7.9 : Summary of the action of calcitriol
in elevating plasma calcium.
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