Drug metabolism and Cytochromes P450
& Bile

} Dr Jehad Al-shuneigat

Drug metabolism
» Cytochromes: are heme-containing proteins

»  Heme is made of a porphyrm ring containing an atom of iron.
3ol mitcochwilol] \1 Rl i (}1
u In the electron transport chain, they are involved as m&fﬂt%f
« The major respiratory cytochromes are classified as a, b, or ¢, depending on
S——"

the wavelengths of the spectral absorption peaks.
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Role of cytochromes P- 450 in the metabolism of Steroid
hormones

Cholesterol is the precursor of all steroid hormones.

Steroid hormones contain 21 or fewer carbon atoms, whereas
cholesterol containg 27. —

—

The first stage in the synthesis of steroid hormones is the removal of

a six-carbon unit from the side chain of cholesterol to form

pregnenolone ‘The removal is accomplished by Cytochrome P4504cc
(desmolase) that cleaves the bond (P450g. is Cholesterol Side= —,

Chain Cleavage Enzyme). Sdechu ;

Desmolase that include P450 is found in the mitochondria of C \Q&VaﬁQ

tissues that synthesize steroids (mainly the adrenal glands and dex, masse.
gonads)

Other steroid hormones are produced from progesterone by reactions
that involve members of the P450 family.

_ Cholesterol (C,-)
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Few points on CYP & Drugs

. have different activity of CYP “YP due to genetic
\Iz)a:flfaetrlegnut (ppe(?ll;ﬁorphlsm) that result in higher or er or lower expression
of CYP than normal.

. This can lead to differences in drug metabolism: poor metabolizer,
normal metabolizer or ultra dru N

e = N~y

~\
« Some of drugs 1nt§‘>med1ates are toxic specially if accumulated at e
high concentrations so if a patient is a high drug metabolizer this
may lead to patient toxicity

@ Some drugs are given for special purposes that inhibit P450
Aos enzymes to prwmms

3 » Some drugs that have a narrow range of effective dose before they
Sy» become toxic might be overdosed in a poor metabolizer.

/(/ = Poorer P450 substrates drugs would last longer in the body before

Dow r@mﬂn’l mloy {15

B elimination, which is desirable for some drugs
. C;{P may lead to making some drugs ineffective while activating
others.
U Do 2 d
w:ﬁf&m@% —Ded| Mgt e Fest/ 50 btg refnot beac k)
U Hom dng
e
'\mw"*_‘f g ©) Cnifhing difho ercd okl 10 s ok ore.
;ysb@ e» I ‘“\J ok Skof Yeaction ~3 é,r is convefte)
A%%ﬁﬁo““p i’?@é» Bile b mftoile @ﬂa/ﬁ,/g/l/j/
* Is an important product released by the mejm%g LN
hepatocytes { D 1 Carbonecons St
) i
N s

- It promotes the digestion of fats from food
by emuIS|fy|ng them in the small intestine.

e ——

« The emulsifying components of bile mainly
consist of bile acic e salts plus free
cholesterol P

—_—————
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- A. Bile acids’and blle salts> cy‘ﬁ:‘ ﬁ;ﬁﬂ’ )

Bile acids are steroids (cholesterof) consisting of 24 24 C atoms
carrying one carboxyl group and several mmmgblfgfoﬁp

* /Cholic acid) andLhenodeoMre the most important
primary bile acids. 3 758

Cytochrome P450 in the sER is involved in many of the e steps.

ﬂ\frfle(d \\fp\’/d
Formation of bile acid SIS

(1- Cholesterol double bond is removed. Felws C 5 Ce

2 Monooxygenases then introduce one or two additional OH groups

into steroid ring (to atoms 7, 12 in Cholic acid and atom 7 to
_ chenodeoxycholic acid) =y 2c

& The side chain is shortened by three C atoms, and the terminal C
atom is oxidized to a carboxylate group. g

g During bile acid synthesm it is important that A and B rings is

altered from zrans to cis so the hydrophilic groups in the bile acids
lie on one side of the molecule.
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* Conversion of bile acid to bile salt A phypudhic

* Cholic acid and chenodeoxycholic acid, known as primary
bile acids.

* They are activated with coenzyme A

* Then conjugated with glycine or taurine (an end-product of
cysteine metabolism).

he cholic acid conjugates with glycine and taurine are
called theé@njuqated bile acic/ls/or/'bile salts.-

* Bile salts include glycocholic and glycochenodeoxycholic

cids and taurocholic and taurochenodeoxycholic acids
salts are more ampbhipathic than the primary products.

\- Bile salts are more effective detergents than bile acids
because of their enhanced amphipathic nature.

—_—
* Therefore, only bile salt are found in the bile.

——

A. Bile acids and bile salts
Cholesterol
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« Intestinal bacteri T aae :
removinai a Fleconjugatg and dehydroxylate the bile salts,
g e glycine and taurine residues and the hydroxyl
group at position 7 and thus regenerating bile acid.

* The bilea’cids‘ that lack a hydroxyl group at'position 7 are
called/secondary bile acid -

The deconjugatedand_dehydroxylated bile acids are less

soluble and, therefore, less readily absorbed from the intestinal

lumen than the bile acids that have not been subjected to
bacterial action.

+" Lithocholic acid; a secondary bile acid that has a hydrogfﬁ
ajor

group only at position 3, is the least soluble bile acid. Its m
\, -

‘fate 1S excretion. Bl LT
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 Greater than 95% of the bile acids are reabsorbed in the 1n\
ileum and return to the liver via the enterohepatic bc\}f‘/)
circulation (via the portal vein). The bile acids are %

recycled by the liver, which secretes them into the bile.
This enterohepatic recirculation of bile salts is extremely
efficient. Less than 5% of the bile acid entering the gut

are excreted in the feces cach day.
excreted m the cn
» Because the ' cleus ¢ egraded in the
body, the e ' i ' ajor route
for removal of the steroid nucleus and, thus, of
o ,,,f,_;eﬁterl from the Eody. _ap
s oA
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Deoxycholic acid

coO™
chenodeoxycholic acid = Lithocholic acid
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Mechanism of action of bile salts =

Triglycerides are not soluble‘i;l water they aggregate into large
droplet in the small intestine lumen.
Bile salt adsorb on the surface of fat droplet, that is the lipid soluble
part of the bile salt dissolves in the fat droplet leaving the charged
water soluble part projecting from the surface of the droplet.
Intestinal mixing movement break up large fat droplet into smaller

: _——
ones. These small droplets would quickly come together were it not
for the bile salt adsorbing on their surface and creating a shell of

water-soluble negatively charged groups on the surface of each
little droplet. o

Because like charges repel these negatively charged groups on the
droplet surface cause the fat droplet to repel each other and prevent

their come together in to large droplet and thus produ -emulsion

that increases the surface area available for lipase action. o\
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