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OBJECTIVES:

e Selected members of phospholipids
e Physiological importance of phospholipids
e Plospholipases:
e Phospholipases A1, A2, Cand D
e Lysosomal phospholipase:
Sphingomyelinase



Functions of Phospholipids

Non-membrane-bound Membrane-bound

 Easy re-inflation of alveoli by air e Anchoring: gives amphipathic function,
(surfactant) when protein (hydrophilc) wants to bind to a

e Coat of lipoprotein membrane (hydrophobic) it can't,

o Detergent effect: essential component of phospholipds do this jop
bile, solubilize cholesterol, preventing gall e Predominant lipid of cell membrane
stones, emulsifying lipids, helping lipid e Signaling: source of IP3 and DAG (will be
digestion discussed)

e Myelin sheath: insulator and speeds up
transmission

SIMPLE LIPIDS: Fatty acids, ketone

bodies, Triacyglycerol, cholesterol

Jl Hetrogenous
group COMPLEX LIPIDS: Phospholipids,
Lipoproteins, glycolipids
ms Water-insoluble

Except: Ketone bodies

B Soluble in non-
polar solvents

Lipid coumpounds

Phospholipids

1) 2) Sphingo-
Glycerophospholipids phospholipids




1) Glycerophospholipids
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1. Dipalmitoylecithin (LLung surfactant)

* Synthesis and secretion: by granular pneumocytes
Major lipid component (65%) of lung surfactant (Remainining 35%: Other phospholipids,
cholesterol & proteins)
Surfactant decreases surface tension of fluid layer, lining of alveoli, reducing the pressure needed
for their inflation by air, and preventing alveolar collapse (atelectasis)

Congenital Respiratory distress syndrome (RDS)

Insufficient production of lung surfactant (especially in pre-term babies) leads to neonatal death
Pre-natal diagnosis by: Lecithin/sphingomyelin (L/S) ratio in amniotic fluid

Ratio of 2 or above indicates lung maturity and no RDS (i.e., shift from sphingomyelin to lecithin
synthesis by pneumocytes that normally occurs by 32 weeks of gestatioin)

Prevention: Glucocorticoids to the pregnant mother with low L/S ratio shortly before delivery
Treatment: Intratracheal administration of surfactant to pre-term infants with RDS




2. Phosphatidylinositol 4,5 bisphosphate (PI)

It has 2 functions: signaling and anchoring

Hormones or neurotransmitters e.g.,
Acetylcholine, antidiuretic hormone (V1-receptor)
and catecholamines (a1 actions) Activation of

. Phospholipas
G-protein coupled receptor e C will break

this bound

1) Activation of phospholipase C
2) Hydrolysis of phosphatidylinositol 4,5-
bisphosphate : After brealfing.
3) Production of IP3 (Ca2+) and DAG ;hrigsgen g,\l;wm
4) Activation of protein kinase C Phosphorylation of compounds
cellular proteins

Biological responses
to hormones

w-Subunit of Gg
protein dissociates
and activates

ol trisphosephate

glycerol. | -

Activated_~"

Occupied

receptor releases
interacts GDP and
with Gg binds GTP.

protein, d proteins

IP; binds to a specific receptor
on the endoplasmic reticulum,
causing rel of sequestered Ca**. |

catalyzes phosphorylation
of cellular proteins that
mediate cellular response
to the hormone.

Pl‘ PROTE[N ANCHORING EXTRACELLULAR SPACE

Anchored
protein

1
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Anchoring of proteins to membranes via Carbohydrate Phosphatidylinositol
Bridge

Examples of anchored proteins:

1. Alkaline phosphatase (to the surface of small intestine)

2. Acetylcholine esterase

(to postsynaptic membrane) These proteins can be cleaved from

their attachment to the membranes by phospholipase C

CYTOPLASM




2) Sphingo-phospholipids group

Ceramide is the parent of sphingolipd component. Ce/"bqiy N

Ceramide + phusphorylcholine = sphingomyelin

Structure of myelin:

- 80% Lipids (glycolipids mainly +

sphingomyelin)
- 20% proteins

Myelin sheath insulates the nerve axon to avoid
signal leakage and greatly speeds up the

Myelin sheath

Dendrites Direction of nerve impulse

transmission of impulses along axons.
Sphingosine has long chain unsaturated amino alcohol.

Lipoprotein

Inner part (core):

* According to the type of
lipoproteins

* Different lipid
components in various
combinations

* Hydrophobic

Outer (CO at) . triacylgylcerols

Inner core of

and cholesteryl

Apoproteins or esters Phospholipids

i i U ifed
apolipoproteins Lo
Phospholipids Apoprotein

Free cholesterol

}

Unesterifed cholesterol




PHOSPHOLIPASES

(1) For glycerophospholipids:
Phospholipases A1, A2,Cand D (D in
plants)

Present in all tissues and pancreatic juice
Present in snake venoms and bacterial
toxins

PHOSPHOLIPASE A,

® Phospholipase A, s present in many
mammalian tissues and pancreatic juice.
Itis also present in snake and bee venoms,

PHOSPHOLIPASE A,

® Phospholipase A is present
in many mammalian tissues.

PHOSPHOLIPASE D

# Phospholipase Dis found
primarily in plant tissue.

® Phospholipase A, acting on phosphotidy-
linositol, releases arachidonic acid (the
precursor of the prostaglandins).
® Pancreatic secretions are especially rich v
in the phospholipase A, proenzyme, CH,-OTC-R, el :
which is activated by trypsin and ® Phospholipase C is found in liver
requires bile salts for activity. W lysosomes and the c-toxin of
# Phospholipase A,is inhibited by Ry-C10-CH clostridia and other bacilli.
glucocorticoids (for example, cortisol). 0 ® Membrane-bound phospho-
CH-O s 0 lipase Cis activated by the PIP,
A system and, thus, plays a role in
0 producing second messengers.
C

Sphmgomyellnase

| Ceramide 4
H |
CHy(CH,)1p~CH=CH- c c CH50 P-OCH:CHQN(CHa)a

OH NH
Ceramidase + ~“hosphorylicholine|

CH(CHy),~C } Fredoid







Q1) Diabetic 35 week pregnant patient
came to your clinic and you predicted that
she will deliver prematurely which one of
these test will make us sure that the baby
has normal surfactant level:

a- manteaux test

b- lecithin/sphingomeylin ratio more
than”2”

c- RAST test

d- E.M.G test

Q2) which one of the following enzymes is
used in surfactant remodeling:
A-phospholipase A1

B- phospholipase A2

C- phospholipase D

D- ANS(1+2)

Q3) phospholipids is transported in the
circulation in the form of:

A- phospholipase A1

B- phospholipase A2

C- lipoprotein

D- phospholipase c

Q4)The MAIN component of lung surfactant
is:

A- cholesterol

B- proteins

C- Carbohydrates.

D- dipalmitoylecithin

Q5) lung surfactant are made of:

A- non membrane bound phospholipid
B- membrane bound phospholipid

C- phospholipase D

D- phospholipase A2

Q6) All lipid compounds are lipid soluble
except:

A- Ketone bodies

B- cholesterol

C- fatty acids

D- triacylglycerol

Q7) 28 week pregnant lady was going to
deliver her baby, which one of these you
should give her to prevent the low
surfactant percentage:

A- VIT.D

B- Adrenalin

C- Intra tracheal administration of
surfactant

D- Glucocorticoids

Q8) The main component of myelin sheath
is:

A- phosphatidic acid

B- Ceramide

C- lacithin

D- glycolipid

Q9) phosphatidylinositol system will lead to
the activation of:

A- Protein kinase A

B- Protein kinase C

C- Protein kinase D

D- Protein kinase F

Q10) Hydrolysis of phosphatidylinositol 4,5-
bisphosphate by phospholipase ¢ will lead
to the production of:

A-1P3

B- DAG

C- NAD-H

D- Ans (1+2)

Q11) The anchor proteins can be cleaved
from their attachment to the membranes by:
A- Phospholipase C

B- Phospholipase A2

C- Phospholipase Al

D- Phospholipase D

Q12) phospholipase A2 is inhibited by:
A- Trypsin

B- Glucocorticoids

C- fructose 1,6-bisphosphatase

D- Bacteria

Q13) phospholipase A2 is activated by:
A- Trypsin

B- Glucocorticoids

C- Lysosomes

D- Bacteria
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