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Lipids of biological
importance -3
Steroids & Eicosanoids



Steroids

. . L als and dl s SO i 1S, L steroid !
Substances which are derived from C17 > 8 gl ol A e L5125 sterold ] S

cyclopentanoperhydrophenanthrene ring (steroid nucleus)
» Steroids include sterols, bile acids and steroid hormones
¢ ls3l &55 «I steroids J

Comments on the terminology used for steroids:
CyCl0pentanoperhydrophenanthren ring is due to: Tl (S lll LI Jus
» Cyclo = cyclic

» Pentano - 5 carbon ring (ring D) =~ ol

* Phenanthrene ring = 3 hexagonal rings (A, B & C) “uwlow ollay

* Perhydro = saturated with hydrogen (unless noted otherwise)

L3l double bond isess sy saturated «f Lags
oYl A
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I General criteria of the steroids:

1./All steroids are derived from cyclopentanoperhydrophenanthren
nucleus
2. Natural steroids contain: Ui Lde Lo Y+ i
c Hs <« Methyl group attached to C10 (except estrogens) o
* Methyl group attached to C13 (except aldosterone) ‘jsiﬁ f;;ji;
» Side chain at C17 or oxygen or hydroxyl group

side-chain.O, hydroxyl group suie <o (Sae 17 4gn S (oo
(CE—H)

* Ring C & D are always saturated but ring A & B may contain
double bond



hydroxyl group or carbonyl group legle (< Y a8, dgs S
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Estradiol Progesterone




Sterols

Vs, dgs S ole, OH JsaS (s 55as

These are steroid alcohols containing
OH at C3

by el &
* There are 3 types of sterols which are

, mycosterols and
zoosterols HO




Phytosterols

* Are of plant origin
is an example phytosterol
* It is present in plant oil

» Sitosterol can inhibit the absorption of
cholesterol «be¥ o JssiuadsSll alaial oo G,

are poorly absorbed by humans (5% absorbed
as compared to 40% for cholesterol)
SItO JI u.al - I". . . IS - IS

B-Sitosterol



My costerols

L oLl 5555 bl Al Hlany dsage
chokdl e eastl] Bl J asets a5 oalilh J Joals iag
* Are of mycotic origin -

Ol is an example of osterol,
it is the precursor of Vitami
* It is present in yeast + funqi ==

(Extra double bond between C7-8,
unsaturated side chain, extra methyl

group) HO




Z.00sterols

* Of animal origin

* Cholesterol is an example
of zoosterol




Types of steroids and sterols

dCholesterol (animal origin)
dErgosterol (plant origin)
dVitamin D group (D2 and D3)
Bile acids and salts

Steroid hormones

dDigitalis



Digitalis

M [ N
* A cardiac stimulant, composed of
galactose and a steroid alcohol

* Digitalis is used in treatment ot
heart failure sl Js gyl aunie,

(stimulate cardiac muscle
contraction)
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Cholesterol

‘L\LJJ d I\” I\\\ J\Py

fluidity and stablllty J!
* It is the main steroid in humans (present in all cells

especially nervous system & plasma)

* It is a precursor that forms all other steroids
w8 gl steroid Jl olSye o oSye ¢l Jand By (o Sulaa¥ ] 5

ol les
* Egg yolk, red meat, liver, kidney, butter and brain are rich it
cholesterol




Phospholipid bilayer

Glycolipid: lipid with
carbohydrate attached
Protein channel

7

Cholesterol

Cytoskeletal filaments
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Integral membrane

membrane

Peripheral
protein




Cholesterol

+ Contains unsaturated double/bondibetweeni@5and 6

* It can accept two hydrogen atoms i jusi wigs Jaall 5SS
yico

* It can be esterified into —

cholesterol has = OH at €8, so it can form esters with any fatty acid

polarity Lies gk ¥ s S le OH JI @l eSs
i s e 5 NON polar Stal Js el
amphipathic ‘oo uhs jeg b



ags structure J/ Lia Hydrocarbon chain

dga S 27 oo (55w

Steroid
nucleus

by jai H JI GLE ol Y a8, 46 S
Cholesterol ;.. ... fatty acid -







Cholesterol

* Blood cholesterol is either present in:
1. Free form (83%) or wi/ e ,u35 Lo sa Lo 3 g0 S 27 48 (655
2. Esterified form (67%) ;<I ss=4s

* Normal level of cholesterol in blood is less than 220 mg/dL
if increased it is called hypercholesterolemia
S Gaany alally las¥ly 2SIl 2 U

It is oxidized in liver, intestine & skin to give 7-dehydrocholesterol which is
the precursor of vitamin D3 by exposure to UVR under the skin (il




Function of cholesterol

Enters in structure of every body cell especially nervous system + cell
membranes &

Synthesis of:

Phospholipid

Hydrophilic
head

— Steroid hormones

Hydrophobic
tail

— Bile acids, salts—}

—Vit D3 ole el chin (aloaly Ol ¢
cle¥l o fat JI jolalsly acsa

Cholesterol

Membrane proteins
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Animals

/-dehydrocholesterol

UV / sunlight

1049 Gg S o daly byus
CH2 olm 19 Ly £ ole Jislly

UV / sunlight

Blo oob¥ L

Ergocalciferol
Vitamin D,

Cholecalciferol
Vitamin D3




Elcosqthds =

Arachidonic acid
O

20C =
' ' i | OH
» Eicosanoids are derivedfrom 5 « %"

arachidonate (arachidonic-acid; 20:4)
and eicosapentaenoic acid(EPA; 20:5) |

* Derived from Eicosa (20 carbons)
polyenoic FAs (arachidonic acid 20:4)

* The dietary precursor is the essential AN 7

FA linoleic acid (18:2) fatty JI o drived/ ot o
eicosanoids J! ;5 sas arachidonic J! 5,5 linoleic JI arachidonate J/ ;v luasds acid



Eicosanoids

* Produced by most mammalian cells
 Paracrine hormones :,skl! Wall gl Lelae il 855l LA ol Jaian, giay
* Have physiological and pharmacological actions

ednaas %

* Subscript number in an eicosanoid deénotes n of double bond
(e.g. PGE,) 2 e saaieN bulgyll sae J judn caald ol a3



linoleic J! wiss doall HIKs cndyle 65 az¥ el (90

production agl,eas agil o endocrin/ g AY1 cliseyll e [siling eicosanoids J/ Lea
JI &) Uie Bpabn SlaSs (s LglS o) AT alaaes gty 358 LSae dhls ol oSl WA 008,
Sl J adlls lslsisg production in specialised gland a¢l,»=: endocrin hormone
Jio 1) 153609 saaadl WAL ole 1950 Lo Glas [glaias eicosanoids JI action dyeass il
siss Juall sae 2 JI PGE2 JI



Classification of eicosanoids
Jaaiyy Il Slay 3Y) g agasinall pathwayd) s age B annaill®

Lestls JalS Sl S e d
cyclic Jua ua 823 5 cycle 48 )

Lae Tk o Spo JS@ Lain

1. Cyclic compounds (prostanoias)
Prostaglandins (PG) - via cyclooxygenase pathway
Prostacyclins (PGI) - via cyclooxygenase pathway
Thromboxane (TX) - via thromboxane synthase

—>

2. Acyclic compounds (via lipoxygenase pathway)
Leukotrines (LT) 3 conjugated double bonds

Lipoxins (LX) 4 conjugated double bonds, contains more
oxygen
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Y ¥y cyclic 1ia oSats oSl cuat oSae pun ¢ Yl Lada 2@l oS L

38 s AL e Tl 4 o< I

JI il & JSall g asuas oSag LT and LX giag olila i (uSye cala of gisle 153sSs
OH LT J1 o SS1 cpanS) i LX
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Lipoxin A,



Prostaglandins

Gliag s ool Js! LagisS|
First discovered in prostate

* Present in most human tissues (males & females)
e All have a cyclopentane ring in the middle (C8-12)

e Many types: W@H e o

Trre



Effects of eicosanoids sl oo ol

PGE2 - vasodilation, relaxation of uterus & intestines

PGF2 - vasoconstriction, contraction of uterus & intestines

PGI2 - vasodilation + inhibits platelet aggregation Sl aga il
TXA2 - vasoconstriction + stimulates platelet aggregation

Leukotrienes - allergic mediators

Lipoxins - inflammatory functions



prostaglandins JI ¢ lsil s aa ollls Jsia e oSan Lula ol Jf

PGE2 - vasodilation, relaxation of uterus & intestines
PGF2 - vasoconstriction, contraction of uterus & intestines
PGI2 - vasodilation + inhibits platelet aggregation



Prostagalnds are produced by a pathway which is called COX pathway
Gs8 Laliss

K Why do we study them? Some of its types increase in inflammation and starts to
elevate (x,2) body temperature to cause a FEVER
So they cause inflammation and pain

samabll oo olel 9 5,0 agin g anuse Gl Cigala andll OLEN T G oo Tae @adl 5 Olgll dae sl gl 7(

§ ol Al B &S b ¢ S aa 00 Gf BSa Gl Lad o
inhibition L. Jeats & cox pathway Jl gk e agaiity goa
JI & sa¥l Bask e
Ibuprofen and (voltaren)Doflexenas sodium
prostaglandin release (;/,8¥) i Joas ol zin Jlau 8 cOX pathway J!
Ju z, pain JI w



P, 4 cox pathway J! Gk oo pealBl oy Prostaglandjns
/,/ " s S e ol guie Hle gy (inflammation) Glall sea dia

JI sbaisi Hlae 38a5 COX pathway J! oSas oLty
prostate J!/ ;. prostaglandins

inflammation Jb s.L; (Jskeas prostaglandins J!
Guusi) (olslony (Sang avunldl 851 a (o8 Buly)y (odslens

vasoconstriction s/ vasodilation( 4ges ol yuaill
(Gsedll oyl 30a5)

@l sl ao dae das U ¢ QLA guie wé (5 U ams Gl pain JI caw sa prostaglandins JI Lea
dabay Lgie by Ol suie asalla G agds ¢ Gually ole Lalsiews prostaglandins JI 4l Lasty gl
CoX sa (llls prostaglandins JI gl (Il (de oy Lall ¢ 358 agic 5,580l eSa (M Ggu¥) oo aal
el gle 3S5hg ol iy USELT g gty Lga¥ ] Jae Tase cliag al¥l (88 g Lgddsy liie Lghan® (ole Jayg
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TXA2 - vasoconstriction + stimulates platelet aggregation

Ggen i
*Thromboxane is produced by platelets,

*They cause blood clot and decrease blood flow in injury to help in
healing

Thromboxane J! 5,4 Ul Llall thall 3Mel ¢ sdgag anll S35 ¢ gudgar ago 1S delgil e £ 95 58 TX A2
85180 Wk Ton @l yuean pun S Toadl Dl Lo (3a Gleall @il oo aall 3605 IS gle Jons ghlicall



Leukotrienes - allergic mediators

LT -Released by leukocyte @bl a ga @y clandl anll ol S e aaylyél ady

S0 @8 Bl 589 sl oy o)l (ol T HLd ¢ 5l GsSs (Sany pusS (5Ss oS LT JI 5180
’~~~I|

*They help in smooth muscle contraction .Can lead to asthma attack

LT JI 5,8 8 anti asthma 5/ prednisone dewls lsa dl oY1 1ia u<Jy

*Prednisone has an anti asthma effect by inhibiting LT

allergic reaction Lo LT Jl
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Lipoxins - inflammatory functions
*Lipoxine anti inflammatory daiag LAY Ciden e il 5o

2
) L) ol suie sy panill (83,08 Sl gl Lo ol pie i sy e il
(ol e s s s lipoxine JI
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