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Lipids Chemistry

Complex (compound) lipids
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Compound lipids

Phospholipids

Glycerophospholipids

Sphingophospholipids
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* The phospholipids are a family of lipids similar in structure to

triacylglycerols;
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* They contain phosphorlc acid tresidues. AR NE———
u.z.u.uu.’) u.«.c.g.s k_,” WX \\‘0‘:? C-H " y act i
* They are classified into: - c-oCen o enen

O

|
ulwgmgsgyu-‘-‘ﬂ' Joyudadl e § 9> i};o‘?rm S| ¢

C-
1. CGlycerophospholipids’ (contain@lycerol) -C-0-C - CH, - CH, - CH,~ CH,

Olaccd gd s gd g9l 3y ofdudl e GG J‘-” d'lm_‘? PHOSPHOLIPID
2, Sphlngophosphollplds (contain’sphingosine): - 5 ab

M LEN




i)l clasS
O3l ) s 95 9 yulonl] (S sall) Binall S5l gl
Lipids Chemistry

Complex (compound) lipids: Glycerophospholipids
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. Glycerophosphatldes (phosphoglycerldes) A("
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* In a glycerophospholipid, a polar "head" contains the ionized amino

alcohol and phosphate,
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1 « This is simplest phospholipids
0 doead | S (8ax) ddle OI3S 3 anlgn
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e Structure of cardiolipin. 30 _)g.o)lb ‘-éj 30 33 (ACYL) J.“u}!l R
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« Cardiolipin is composed of three glycerol units and has four acyl sidé ™ - Hd;fj
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Electron Transport Chain
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a) Structure:;
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2) -urated fatt 9‘! acid (attached to (@) position.
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5) Choline base (attached to phosphoric acid).
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* Lecithin acts as body store of Choline (for nerve transmission)
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Dipalmitoyl lecithin (lecithin which contains 2
palmitic acid). Act as a surfactant in lung

» Dipalmitoyl lecithin is continuously secreted by the lung 'YPe ! Preumocytes

alveolar type Il cell alveolar type | cell
cells in the alveolar wall, forming a monolayer over the 5’" A, <l
‘" o\‘." : :"m:,"'\'_
watery surface of the alveolus and so lowers the surface i N
: . L . NP
tension this helps expiration and inspiration lamellar body 8" surfactant layer
» During expiration, the surfactant becomes solid under ~ WPWarMYeIN 15 - air space
alveolar fluid L

pressure. This prevents the adherence of alveolar wall.

* During inspiration, The surfactant makes the lung easier

to expand.
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palmitic acid|. Act as a surfactant in lung
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* Dipalmitoyl lecithin is continuously secreted by the lung

cells in the alveolar wall, forming a monolayer over the

watery surface of the alveolus and so lowers the surface

tension this helps expiration and inspiration
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* During expiration, the surfactant becomes solid under

pressure. This prevents the adherence of alveolar wall.

* During inspiration, The surfactant makes the lung easier

—pithelial Cellsglsil o g o3
Type |l pneumocytes

alveolar type Il cell alveolar type | cell
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Respiratory distress syndrome

(hyaline membrane disease):

* In premature babies, lungs do not secrete enough

surfactant.

* This leads to lung collapse and death from

respiratory failure (atelectasis).

* Treatment of this case needs putting the
premature babies in incubator (ventilation) and

administration of surfactant locally in the lung.

M LEVN
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A premature infant with respiratory
distress is treated with a surfactant and
oxygen.

Without sufficient surfactant in the lungs of a
premature infant, the alveoli collapse, which decreases
pulmonary function.
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Respiratory,distress syndrome

leal Correlationsd Dipalmitoyl Lecithin Jueasw o

(hyaline membrane disease):

* Injpremature babies, lungs secrete enough
dalo ;o ddlS &S LS 3585 ¥ (19Sho cpaglsall) zasdl JabYI oo
surfactant. (Lodoud! yigall AndBl dslall) colS1 sl
24 ¢ geudl o Lo 031381 lag )
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* This leads to lung collapse and death from

respiratory fgilgrgq(g electasis).

Sl s 39l (LUNG COLLAPSE) &1 jolasdl JI Ui ga4s
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 Treatment of this case heeds putting the
premature babies infincubator (ventilation) and

administration of surfactant locally in the lung.
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distress is treated with a surfactant and
oxygen.

Without sufficient surfactant in the lungs of a
premature infant, the alveoli collapse, which decreases
pulmonary function.



A premature infant with respiratory
distress is treated with a surfactant and
oxygen.

alveoli

Without sufficient surfactant in the lungs of a
premature infant, the alveoli collapse, which decreases
pulmonary function.
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Cephalin (Phosphatidyl ethanolamine):

* Structure: Formed of phosphatidic acid +

ethanolamine

* Lecithins and cephalins are two types of
glycerophospholipids that are particularly
abundant in brain and nerve tissue as well as

in egg yolk, wheat germ, and yeast.
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Cephalin (Phosphatidyl ethanolamine):
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* Structure: Formed of (phosphatidic acid +
o ue s dlacudly (LECITHIN) (sl s

ethanolamine ’ B ole
alin ¢ s=>lsw Platelets (41gedl zilaadl) 4 g suudonll 4lawsdll gl

sc b peo sss wsbs Blood Coagulation  -(GLYCEROPHOSPHOLIPIDS)
* Lecithins and¢cephalins are two types of
l Sat. FA l

glycerophospholipids that are particularly E [Uml. FA]
abundant in brain and nerve tissue as well as
W

in egg yolk, wheat germ, and yeast. CHy— 0 —C— (CHy)ys—CH, phalln
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Phosphatidyl Inositol (Lipositol):
Liadlaweall (a0 95 ((STRUCTURE) oS sl
(INosIToL) Jsuisx! + (PHOSPHATIDIC ACID)
 Structure: Formed of phosphatidic acid + Inositol
SIP3" eas g (2ND MESSENGER) SW! 8L (PRECURSOR) “&iMwsS Jass :(FUNCTIONS) il gl
 Functions: acts as precursor of 2" messenger “IP3” Y
GPCRs increase cytosolic Ca2* and activate PKC |\P3 Pathwa GPCR JI &Wdsiwe

Py signal molecule Pl 4,5-bisphosphate

activated GPCR  activated [PH4:SIP,]
diacylglycerol

Lo Lipositol
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Josudll oo Fuy g 6388 sganS (dlwdd! CH.— OH
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Sphingosine

Complex (compound) lipids: Sphingophospholipids
Sphingophospholipids are aj!Subc,l,ass of phosphohplds that contain sphmgosme (a long-chain amino
alcohol§instead of glycerol & s their backbone. They are key €omponents of cell membranes, )

“particularly in the nervous system.
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 Structure:
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1. (Sphin gOSIne sphingomyeiln

2 N d_c.g.a_xm b DY D>
I?gtty a(:|d a*t;;:)lcﬁ_“ﬂ d to amino grouﬁgt position 2
ya cygawmgall pas Lildy
3. Phosphorlc aC|d re5|due attached choline base

4. Function: It is present in high concentrationsin brain and nerve

tissue. (FUNCTION) 454/l
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Sphingomyelins

SHgon CH,0 o-?'-o CH,-CH,
CH-NHy c::n-ml-oc-a OH No(CH3),

GH-oH GH-OM
CH CH
gﬂ 3.{
(EHa)y5 (€Hg)y2
é"’ é" s
Sphingosine Sphingomyelin
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Sphingomyelins: Function

* The sphingomyelins are abundant in the white matter of the myelin

sheath, a coating surrounding the nerve cells that increases the speed

of nerve impulses and insulates and protects the nerve cells.

myg:i‘g?‘ted action - White Matter E[__‘___ Grey Matter
potential i . e N
node of 3 (B [l =+ 1
Ranvier ‘/__ +-: —— ;.f’_ e € { i : | 0
| =
myelin spread of +
sheath depolarization
U

Axons connect white matter to grey matter

cell body
(soma)
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Sphingomyelins: Function

* The sphingomyelins are abundant in the white matter of the myelin
sheath, a coating surrounding the nerve cells that increases the speed

of nerve impulses and insulates and protects the nerve cells.

44 o)l ((SPHINGOMYELINS) (54 Lo gidudl
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Nerve impulses
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Clinical Correlationsd sphingomyelinase Jeo=w !

Multiple Sclerosis

* Multiple Sclerosis (MS) is a chronic autoimmune disease that affects
the central nervous system (CNS), leading to the destruction of the

myelin sheath surrounding nerve fibers.

* The symptoms of multiple sclerosis include muscle weakness with

loss of coordination and vision, depending on the amount of damage.
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Multiple Sclerosis =\ "= bl &l ol e
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* Multiple Sclerosis (MS) is a chronic autoimmune diseasehat affects

the central nervous system (CNS), leading to the destruction of the

myelin sheath surrounding nerve fibers.

i a1 delall olyal o e o3 58 I(MS) sanzall Lol
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* The symptoms of multiple sclerosis include muscle weakness with
l0ss of coordination and vision, depending on the amount of damage.
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v o Myelin Nerve fiber
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Multiple Sclerosis
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* Sphingomyelin is lost from the myelin ‘..-}_;,::'_E__ NS
sheath.

. . Normal myelin sheath
Ll sal yeaay (o sall AALT 2o _ LSy —
« As the disease progresses, the myelin sheath ® . W)

deteriorates. Damaged myelin sheath

* e + » —— . 3 e '--i
LMl e sbad IS S e o
* Scars form on the neurons and Khpair the JSdus
aslel | 6_*,:'9_3 laos 4]l When the myelin sheath loses

transmission of nerve signals. i . ., sphingomyelin, it deteriorates
s | &1yl Jlss! and the transmission of nerve

»
"0

%’LEYA}N signals is impaired.




Niemann Pick's disease

* It is accumulation of large amounts of
sphingomyelin in brain, liver, spleen, and
bone marrow due to deficiency of

sphingomyelinase enzyme.

* It leads to mental retardation and death in

early life.
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Niemann Pick's disease
* It is accumulation of large amounts of ~2e5 515 ue Bsle 98
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sphingomyelin in brain, liver, spleendw' Ay Ll L

bone marrow due to deficiency of dswcs Mg pllasll ¢l
sphingomyelinase enzyme, -, \ Slidbeo gsdudl @1 3] ol

* It leads to mental retardation and déathin’

early life.
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* Ceramide: It is not a phospholipid (waxy lipid moIecuIes)
(o 3 a0 S0 b dalc) SRS e + (3 §eRidus TS
« Structure: Sphingosine + fatty acid (usually polyunsaturated)

CH,0H
 Ceramides are found in high concentrations within the éﬂ-ﬂﬂ—oc*ﬂ
QH-OH
cell membrane of ceukaryotic cells;" since they are ¢o
CH
component lipids that make up sphingomyelin. “}-"z’u
lelae Il Wdle Olis s Olacel udl o4 CHg

dws ¥l yoaull gigS ¢o|9..J| > LISl 8 Ceramide
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