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INTRODUCTION

The sulfur-containing amine acids (Methionine, cys-
tine and cysteine ) are catabollised mainly in the liver,
their raised velues in patients with chronic liver dlsg-
ecse probably result from impsired hepatic metsbolism

end portal asystemic shunting of blood,

In cirrhotic subjects & distinctive pattern of plasma
emine acids concentration has been observed. The dilstor-
ted pattern of esséntial emino scids In cirrhosis will
result in changes In aminc acids awailability to the
brgir. Intery of amins acids into the brain depends on gev-

eral garriers emch charged by group of aminoc acids.

Sulfur=coicining smino acids have been long egso=
»igted with hevatic encephaleopathy. The role of methio-
wine particu.eriy In 1tg8 pathogemesis has been investiga-
ted extanglively, ircreased levels of methionine have been
rzportad ir the plasma of patients with hepasiic encepha-

lopsthy. ( Phear Bk, 2% sl. 1958).

The substsncse thas have.beeﬂ’incriminateé in the
inducitlon of hepatlic coma are methiéﬁiﬁe ané its degra-
Gailon producis, oiher aming acidp, sertain shorft-chain
fatty acids, Bicgeric emines, lndoles, skatoles and

smmonia, ( Chen, Sieve and Mahadevan, 1970;.
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Proteing end Amino jcids

Proteins are the most characteristic  compounds
found in the living cell, They are organic subatances
c¢f high moleculor weight consisting largely of & num-
ber of aminp acids united by peptide linkege (Wa&ﬁg
1569).

1

Proteln Digestion:
Protein digestion begins in the stomach, where

pepains cleare some peptide linkﬁges. Like meny of the
other enzymes concerned with protein digestion pepsina
are geereted in inective precurasors of proenzyme form
end actived in the intestinel tract. The pepsin precyr-
sora are called pepsinogens and are activated by gast-
eric Hel, Human gasteric mucose contains 3 chromato-
grephically digtincet pepsinogens which produce 3 pep-
sins with slightly different properties(pepsins I,. II,
and III) pepsins h&drolyze the” bonds between aromatic
anine acids such as phenylelanine or tyrosine and =&
second emino acid. #o the produsts of peptic digestion
are polypepiides of very .diverse sizes. (Ganong, 1977).

Because pepsins have epHi optimum of {1.6~3.2)
their action is terminated when the gasteric content
are mixed with the alkgline pancereastic Julce in the

dngﬂenum.

The PH of the duedenum is about 6.5, in the gmall
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intestine, small polypeptides { oligopeptides), are
formed by the ection of the powerfull protein-gplit-
ting enzymes trypsin and chemotrypsins. The pancr
eatic carboxy peptidese snd the intestinal sming pep-
tidase =nd + dipeptidese split thege fragments dinto
smaller peptides cnd free amino acids. Some free amino
acids are librated in the imt estinel lumen, but others
are librated at the cell surface by the amine-peptidase
and dipeptidase that line the luminel border of the
muccsal cella. Some di- snd tri- peptides are actively
transported iunto the intestinal cells and hydrolysed
intergcellularly, with the amine acids entering the

blood stream, ( Gamong, 1977}).

Abgorption:

After Ingestion of protein meal there iga gharp
transient rise in the emino nitrogen content of the
portal blood,., L. amine acids are abgorped more reapidly
then the corresponding isomers, Amino ecid transport,
like sugar transport, is facilitated by high Na' con-
centration on the mucosel side of the Intestinal epithe-
lial cells.

The irangported emino-acids aeccumulate in the
mrucesel cells, and from these cells they apprantly diff-
uge passively into the hlood. Absorption of amino acids
ia ropld in the ducdenum and jejunum but slow in  the

ilaum,
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Approximately 50% of the digested proteins comes
from ingested food, 25% from proteins in digestive Juices,
and 25% from desquamated macosal cells. Some of ithe inges-
ted protein enters the colon and eventually digested by
bacterial action. The protein in the stools is net of
dietary origin but comes from bacteria end cellular

debris. { Ganong, 1977) .
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Amino acids 3

The alpha-smino acsids cre the fundamental structurai
units of proteins. They have both an aminc group and

carboxyl group attached to the same ( % ) carbon atom.

H
|

|
COCH

The smino acids mey be ¢lagaified according to the

number of thelr emino snd carboxyl groupa Into three
groupa ¢

1. Neutral aminoc acids = Monoamino - mono carboxylic a,a.

2, Acidic amino acids = Menosmino - dicorbaxylic L.8,

3. Bagic Amino scids = Diemino - mono corboxylic a.z.

The amino acidas in each group may further be sub-
divided.according to whether the radical R - in the
general formule represents en aliphatic, &romatic or

heterogyclic nucleus.

l. HBeutrsel Amine Aclds :

A)_With aliphatic gide chains:

Glycine (Gly): Alenine {Ale): Veline (VAL):
Leucine (Leu) Isoleucine (¥le)

B} With gide_chaing containing hydroxylic groups:

Serine { Ser) and Thereonine { Thr}.
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C) With_side chains containing gulfur atoms:
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Cysteine (Cyste.), Cystine {(Cyst.) and Uethionine
(Met.).

D) With side chsing containa_srometic ring. (A.A.4):

Phenylalanine ( Phe), Tyrosine
{Tyr) and Tryptophan (Trp.).

E) Imino ecids

Proline { Pro) emnd Hydroxy proline { Hyp).

II1. Acidic zmino acida:

Aspartic acid ( Asp)} and Glutomic acid (Glu).

III, Basic amino acida:

Arginive ( Arg), lysine ( Lys), Hydroxylysins . (Hyl)
and Histidine { His). (Rodwell, 1977).

Fazsentie)l Amino acids:

Certein amino acids are called " essential®™ or
"indiapensaeblie™ in the diet. These essential amino scids
can't be synthesized by the organism from substances
ordinarily present in the diet at a rate to supply
fuilly . The physioclogieal requirements of the animsal,
They m‘fxst be supplied in the diet,

The 1ist of essential aminoc acid varies with the
enimal species. 1t may also vary witk the physiologloal
gtate of the animal.
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The ten egsential amino acids reguired by the man
are: Pryptophen, Phenylalenine, Lysine, Methlonine,
Veline, Leucine, Isoleucine, Threcnine, Arginine and

Histidine.

The remainder, cealled "™ non~egsential® or "dispen-
sable" aminc acids, are algo reguired by the organism
gince they are found in the protein of the tissues, but
they cen be gynthegized in the body e.z glycine,

cysteine and tyrosine.

The nutritive value of aprotein iz now kmown to
depend on its content of esgential amino acids,

{Wahba, 1969).
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The sulfur containing amine acida

The gulfur containing aming acids include Methlionine,

Cysteine and Cystine,
Methionine:

CH - GH2 - CH - COCH

|

GH3

L. ¥ethionine

Synthegls:

Methionine is synthesized from homocysteine by
transmethylation and bya mechanism in which & one
carbon unit is utilized by reactions involving folic

acid and vit. 312;

Metaboliams

The metebollsm of methionine includes reactiocns
in which its sulfur atom and methyl group axre treansfer
to other molecules, Trang-sulfuration involves the for-
mation of cystathionine which is an intermediste in

both degrative and synthetio pathways{

L, Methionine condenses with ATP, forming 3 -~
adensylamethionine or Active methionine™,
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oY, = CRy - CH - COOH ATE CH, = CH,= CH =COCH
; | LT
CH 4 EH, CHy~ § NH,,

L. Methlonine 9= adenosyl methionine

tActive methionine®

Methionine in the form of S-adencsylmethionine is

the princlipal scurce of methyl groups in the body.

It is the key compound in the transmethylation
which leads %o the formation of methyl groups of N -
methylaicotinemide, methylhistamine, oreatine, choline,
anserine, epinephrine , metanephrine, ergostercl,

certain purineg Alkaloids and other compounds.

¥ethionine a8 emethyl donner used in synthesis
of choline act . 88 lipotrople agent in curing fatty
liver due t0 choline deficency, and convergely, progesses
that utilize methyl groups exoegsively or diets poor in
protein {Containing methlonine} will a1l tend to favar
the production of f£etty liver.

ey i o s s ey et - iy Y e e et e T A O it e e e e o et el it ettt et vt e T e o . e e e i

methionine + ATP ——» S-adencsylmethionine

Adenogine r
. - S-adenosylhomocysh - GH3

Cystelne
» Homocysteine —/-‘f—? cystathionine
Serine Homogerine
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