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Steroids

S-ter-oids are group of plant and animal lipids that have a
similar tetracyclic nucleus.

e ‘o
T -‘] T
[ aJ|

1 / @ i LG L
Steroid nucleus: (7€« <<= 4 ;407

So this tetracyclic nucleus is composed of 17 carbon atoms besides two
methyl groups (C,g, C,,).

* There is a methyl group at C,, (it makes C 19).
* And there is another methyl group at C,, (it makes C18).

™

Steroids include:

Sterols.

Bile acids and salts.
Steroid hormones.
Vitamin D.

b= o T Rl

- 2

STEROLS:

&. This group of steroids has a hydroxylkéroup (OH) at C; i.e. itis an
~ alcohol, and an aliphatic side chain at C,,.

Types of sterols: Ly cide chaiin Gy only) Carboon, [y o rogen atoms )
A. Animal sterols:

* Cholesterol and its derivative 7-dehydrocholesterol.
B. Plant sterols:

* Ergosterol.



)

Cholesterol

I(:Ihal:'ll_ng': The word cholesterol is derived from Greek words;
ole= bile, steros= solid, ol=alcohol. ,

Chemistry of cholesterol:

Itis a solid alcohol of 27 carbon atom and contains steroid ring.
it has a double bond between C; and C,,.
One hydroxyl group at C3 which is characteristic to all sterols.

'rI'I:Z OH group is beta oriented, projecting above the plane of

- ( -
\(’ H,C .21 22

Properties of cholesterol:

. It has amphipathic properties which allow it to play structural role
in membrane and in the outer layer of /ipoprotein.

Cholesterol Sources

1. Itis formed in the body from acetyl CoA. Most of the cholesterol
is synthesized by the liver.

2. Itis present in diet: egg yolk, meat, liver and brain. (It occurs in
animal fats but not in plant fats).

Biomedical impo@ance o
@ ®
1- It is the main sterol in human body ( Nervous tissue, brain,

suprarenal gland, and in bil £ _ ( CL,EML
2- Itis present in blood | | 3\1 aneh
p (norma) leyel| 150-200/mg / dI).\ b

3- It is often found as cholesteml ester (in combmatlon with fatty
acids). The fatty acid is attached to the hydroxyl group e.g.
Cholesteryl oleate or linoleate.

P sttt F S P B At ) - CDLM}@




Cholestero| esters (CE)

* Cholesterol is
converte
storage or transport in bC:Ot:):odcholesteryI esters for cell
* Fatty acid is esterified to (03 OH\of cholastaial

. gjhc;lestero{ esters are very water insoluble
._ X___LQQ_h?b-IC) and must be complexed with
o] o_sphollplds“,_br amphipathic proteins f.O/r transp@\‘

. . N 7 a

N
| g
:R)/\/\/\/\\/\/Ny___o

=
(g o
W)

e

Biomedical importance:
Upnon o ‘;- %)
4- It is a major constituent of the plasma membrane.The

»2fused ring system makes cholesterol less flexible
than most other lipids.

5- It is the precursor of:
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» Sex hormones iy adeA
> Cortical hormones/ » = :B\L\‘“

> Vitamin D

> Bile acids.

6- High level of cholesterol in _blood will lead to its
Lot /precipitation  in the wall of blood - vessels
“atherosclerosis”. Also high levels of blood
cholesterol may lead to stones)in gall bladder (gall

stone). — —— i Wesglas=
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7.dehydrocholesterol (pro-vitamin D3)

. 7-dehydrocholesterol is sto
_ _ red under the skin, and by th
3iftugra)wolet rays(in sunlight) it is transformed io choIthalzi:ef:zf:
3 ( @(o-—ﬂDB-a- uv s.uhh'ﬁl'\)‘ ——}c.ho\ﬂ’Cu\C{e&YDL\ -
VO p d

me_tlt_sinl_lgh%kcan lead t icien:

: ] . W ca d to a deficiency of vitamin D,

interfering with Ca?* transport and bone develop;eﬁ{, _hl_ic';'kelté; can
t:w«!-,3

result.
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Ultraviolet rays
- " sunlight"
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7-dehydrocholesterol Vitamin D3
(provitamin D3) (Cholecalciferol)
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Clinical correlation
Seivevass SN e

« Low density Iipoproteins'{&_.gi;) transports cholesterol from
liver through blood to the tissues (Bad cholesterol)
e\t

« High density lipoprotein (HDL) transports q:holesterol from
blood to the liver where it is metabolised (Good cholesterol)

Cholesterol  High risk of heart attack

A
* |LDL, T
-._--—"'""_-_ﬂ_.-- - -—-—'"___._‘_

. '}HDL, l Cholestgrol Low __risk of heart attack
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Bile acids/salts

Biosynthesis of bile acids WWLJ)
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Palar groups are: Cholic add is the most common H
> OH groups: bile acid. It contains 3 OH
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Cortisol
Corticosteroids: .. S

Corticosteroids are a

class of steroi
the sdifen steroid hormones that are produced in
7@75—%'7@[!“ of vertebrates. v L, 1-w1 ) , ¢

.;a -
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T in cl.
WO main classes of corticosteroids,

ad &
e o I glucogorticoids and mineralgéorticoids,
REEBGiise @ wide range of physiological processes, including stress
’ Immune response, and regulation of

in i
flammation, carbohydrate metabolism, protein catabolism,
blood electrolyte levels, and behavior.

Some common naturally occurring steroid hormones
are gortlsofl,_k:ortlcosterone, cortisone .andi’fau'ldosteronelf
L — — i Sy

The main corticosteroids produced by the adrenal cortex are cortisol and
aldosterone. Sl 3 -

Male sex hormones:
Testosterone

Testoslerone
Testosterone is a hormone found in humans, as well as in
animals. The testicles primarily_make testosterone in men.

AN

Women’s “ovaries also make testosterone, though in much
, . \ B
\‘s\maller amounts.

The production of testosterone starts_to. increase significantly
during puberty, and begins to/dip after age 30 or so.

e .-L-_-”_\jf‘y/

Testosterone is most often associated with sex drive, and plays a
vital role in sperm production.

A man’s testosterone levels can also affect his mood.
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Estradiol
i . Z‘SO Spe|'led oestradiol, is an estrogen steroid
and the major female sex hormone.

1E:;traclilol is responsible for the development of

thmabe secor.lclary sexual characteristics such  as

e_breasts, widening of the hips, and a female-associated
% pattern of fat distribution) |

It is important in the development and maintenance of
female reproductive tissues such as the mammary
glands, uterus, and vagina during /puberty, adulthood,
and pregnancy. |

Female sex hormones:
Progesterone

o | £
o .

@ ’_:." 4_.._13 \:

Progesterone is an endogenous steroid and progestogen SE€X
hormone involved in the menstrual cycle, pregnancy,
and embryogenesis of humans and other species.

Progesterone has a variety of important functions in the body.

{ .,'\L_y,,/'r(v_.k-‘_.'l‘,(-»i_vp ) = = Fo i)

It is also a crucial metabolic intermediate in the production of
other endogenous steroids, including the sex hormones and

the corticosteroids, and plays an important role in_brain
function as a neurosteroid ~ :



