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Drug - induced hepatotoxicity

| earning (Jhjectives
(1 Talk more about liver disease and what's drugs which cause hepatotoxicity and
how we treat it

L) oda Jarty (o) 319 ah) o 4 ga¥) il e aliia Al oLl o) paddil) )igy

liver cirrhosis&encephalopathyd) z>al 48LaYL Hepatotoxicity

drug induced hepatotoxicityd) gailad o Sai 8 gls jai Ul
Criteria of drug induced hepatotoxicity

1. Mimic all liver diseases.
o) 3Vl 28] JSAD 1 Al 4B ) 81 90 Jady e () Sl U AT g
Balal) o (i ya Liag La Jg) AUILS fatty liver&cirrhosisd) Jie s AY)
Crada (pa Ay gal AL Ja 40 ) Al (s AN cBadd) aa) ¢ jundiceslae
Gl (A 0985 Lgia AL S 13 padlil) 13gy Lgde Sad )y AN Ay 5oy
liver damagedb
2. Careful history & investigations.
13gd Jas p ¥ AS) ABLGYL (58 (2 pal) 138 (ha (s sieat 330 o3 LiSa La s
3 4lee) Aags Cholestasis sl gy s o Miad Clagad ISy sal)
—1 Al ) lia gad
A-Gamma-glutamyl transferase(GGT)(Hadl slgs a3l aa) )
o e (S AU Jiver Dz is Jmas Lad adha a3 o) 58 aa 33 13
A Y 138 ey CiudU oSl g Early detect of liver Dz
S Osly Ggar @B Gy pal) Ad) Ja IS adl p; Lal A3 mortality marker o\
ddagdal @ ¢ gal) adad) iy (San i3S e GGTJ Sy &1 98 94 Guamsall

B-alkaline phosphatase
¥ liver or gall bladder DzJ! Specific Uia s¢d (AEN ay 350 Luadly
gall bladder dzdw L) adi  shone disease&cancerds b adliy (Saa
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C-Bilirubin
G5Ss a 0¥ o pa ) e Sad Gl ATV agad aal g Gl gl R G g lll Al
Grban (i 4l o) dilaua) 3 Jua g 4l L (S0 g cilada) 3 adii o L&) S8

dﬁgd@b\3éﬁfﬁﬂgw§m3{9ﬂ

3. Prothrombin time is used for early diagnosis of iatrogenic
liver dysfunction.
Also is prognostic in acute & chronic liver diseases.
Because t1/2 of vitamin K - dependent factors is short.
DY M&S\guadeh\),&.)uaﬂl\ KT
1-prothrombin is clotting factor which produced by liver through
vitamin K pathway

Precursor Biologically active
Prothrombin Prothrombin

Carboxylase

oxidative
deactivation

Vitamin K Vitamin K
(reduced) (epoxide)
Vit K epoxide
reductase
Warfarin

2-also these factors has a short T1/2 life
5 Jilia Lgd gy ) Gl oY) Jg) (oa A s aladiien) At 2l iy L Jg) (NS
prothrombin timed) 334 (&
Prothrombin time:-"is the blood test that measures how long it
takes blood to clot”
normal PT is between 11-13.5 seconds



4. Genetic & environmental factors contribute.
adverse effectd) (¥ iy ) Jalally (paaiga LN 7)) 181 (il jaly Lin
—tlad (e i () ot
A-dose-dependent adverse effect
) ga mal (Saag ol gal) A4 e g de i o U Lpilall Ll oY) adial dua
toxic dosed Jag 13l £ gall 13 AL aa g
B-patient-dependent adverse effect
paie 8l ey 31 £ 85 5l 2y sal) Gl Ao Aila) () oY) sl aaiad 2
uli ) 9381 o agaa jualiy (ulill JS (g Cdima Galdd) Gually () oY) (sled
—:omand N patient-dependent adverse effectd) aswdi Ly (Say g 4 o)
1)Hypersensitivity (Ag-Ab reaction)
alua) L Guead (98 damid 983 Cleaial) (o gl (e 2l (Sadlal (g )
it (pall L) puda sl (35 4 gy L il (da ) 138 ) 138 aca Baliaa

2)idiosyncrasy

Crrbira (i V) Lgd g La (AN A ) Al (lal oY) (e A gana (i od
genetic prediposition of patientd) s 1aiad A g Lgad g3 Y g W paadl (Say Y
5= (Saa drug induced liver Dzdb <iadU (<1 g Lgd g La ) ol Alilly g
s all g jla 4d) Al (St g LSl JSUin Jany La 43) ST Uf £) g3 (g sall
Aima cilag 3 b die Gl any A3) quaadl g #1900 320 La day 280 JSUa
423l toxic metabolited) Juaks g 2SI 4y 9a¥) Huly aa 4 Aie 3392 g0 (e
LA ey g 2l ¢ gl a0

5. Trisk in old age.
Al sl Ciilla g el ) S8 ) Gl (e 2883 40 9) 35J) e 2y i )
2SI JSLia oaie paay (San (Ml g udl) (e Cinida) paie (983 & 9ol
4 9o 24 any
Js 290 Us (589 18l Chitli g (e %10 dadd Liilay Jaatiody sl ;ddiadla
Ll Lald 2l LA Gl jaay 9) Jhadal Lal W) ageaddiend La halial ¢y 9 35
Lgaaiiien AN 94100 (s Ul 45 )38 ey ) &G ) pal iy ) 4)
BLEaY) (g Al (ra pmiddy jand) 2l aa Liay) g aulal) auda olly



6. Withdrawal is the main ttt.
&) Jsb drug-induced hepatotoxicity g sl die jla 13) iy laya
sl Cailda g @J&'USAAAJSW\ gl.h RS gﬂ\ s gl ‘—ﬁj‘ Q,-U\MAQ\@}Y
PPN A

7. Drugs used should be totally excreted by kidney.
) (S gh Aalle ) Lal 38l dad Al pudd Ad) dda o 13 (i sal) lanhs
ddle b Jaaty Lag 2SSl La 430491 W 43Y hydrophilicds sl 4ske)
Ay slgs dda) Sy g
8. Reaction onset: S days - 3 months.
Jarg (s ¢ gall Lgaliay ) Baall & reaction onsetdh 2 saiall
CSlg &) 9all 34 (e alyl 3 a2y (AL (Sas drug-induced hepatotoxicity

k) 5 day llally
Comttls LJJ‘X’\ e\dﬁu\ Cra KASLU\ hepatotoxicityd\ ol s Ad) Lisa Ual) b
(9 Aoy 4aYN) s gal) i gl La 2y ) oY) el 3 as Sl g alladl b 5-3 g

9. Course after cessation: <2 weeks (hepatocellular).
< 4 weeks (cholestatic).
A Lady (e gal (e JBL ASS5 hepatocellular damaged) o) s Siad
< g zUady bile canallcull in liver(cholestatic)Jk Jsbia Jale Lay ols
el 4 Ly & J kil
Muaﬁuwﬁ\Jﬁ\h\umﬂ\cAJua\ﬁY\ i) La amy 4d) Lida 3 ol cuida
s, 4aY)*hepatotoxicityd) o2l s L s¢d Lgud (LS 71 M) Baal) ad gt oS
(10
10.Reaction after re-administration:
1 day - 2 weeks---->hepatocellular symptoms
1 day - 3 months----->cholestatic symptoms



Mechanism of drug-induced heptotoxicity
J g1 A A genetic factorsdy Jraiilly Wilu aali S5
adverse effect
1. Dose or duration - dependent.
2. Hypersensitivity reaction. Drug or its reactive metabolites
— antibodies.
3. Idiosyncrasy: commonest. Appears in phase 4.
‘phase 4 in idiosyncrasy 4l 3 galall g cuh
eﬁgl.n.\al&b\-ﬁi\ dday ds ) ydl) m;\Jﬁ\ﬂ%JJQ\éMebM#
Jb L 2l 3phasese: 0 58 iy e axy pad FDAJ) J (e 4gle 488 gall
3 galalls phase 4(Post marketing surveillance)ls 2 jway (3 sull
B_ASAll (e FDAJ) bty dadiind (uldll g (§ geally 1 9al) 3 La 22y 4l Lgd
JSbiia Jary alla 18 o) gall dad gia il dpilal) Gl e W) o g S Lgd ) 98
Gl a0 gy | g sl (uldl) dis sl

Types of liver injury
A)Mild 1 liver enzymes (ALT & AST) without manifestations.
e.g. statins, antidiabetics (sulfonylurea, meglitinides &
thiazolidinediones) and antidepressants.
ally Al iy 351 Gy LI IS (3130 s ) Gl A) o ol gty LiAA
LS ) pal & gang iy dadl o ciils ol
ol o sedis La (Sl g liverd) a3l ad 5 (Saa 4 9aY) (larg (A e quks
¢4 g S (e Gl oad cliclaa g) (al o <)
e e e olde At cilay 3 A3 gandl 2 3Y 193 ) G sall 138 el le Jd
il 33 camd ;131 4y 591 sla (e LA ¢ gl aladiicd) S8 5 cilay 1Y) caalh Mie
A il 15 (e 81 clay 35 @l o) g aaidal) Gileida) 3 0 SES) aS))
83 Ll g g 43 ) gL (e
ol ) iy 331 Ay it (ualil] AS) 8 9 (8 i Uiy dragen A B g
bl G228 range of AST in serum 5-40J) Lwgd liver Dz & Ja5 (Saa
pie jla Lg8 20 ppdis ey i) ey ol (Sakd § (g% ppdis el

5



AU padidy Laly cilnd) 3 Glay 3Y) dped @) 4 Liver Dz symptoms
Ale (i La (Saa 45 oais ey 3 candll ) 5l 2 sais abal) Mal (Saa
ual s

statind! samild liver enzyme elevationdaxi (A 4193 gl (g
Slagaally A V) Joal) Glany siiad g J g el o<l (alAS Ay 500 A

B) Hepatitis (hepatocellular):
more elevation in liver enzyme_4a (58 (98 AxGl dda gal) (EA5 Lal
02l £ 5l ey 2SN LA [yl g G sall o 2 ) adkal il
jaundice, abdomenal pain ,nausea&vomiting
b 9 A Ll (Saa ) hepatitisd) (e JWS&) 3 Usis Ly g
1. Acute:-it is the inflammation or necrosis of hepatic cells which
means Tliver enzymes + manifestations.
The most common drug which may cause acute hepatitis is
acetaminophen(paracetamol)
e gia A0S0 9 5 ) ja (2BlA g Al (SaS Lgaladiina) Jaa adlid) 4 9a¥) (e J galidl
O LA toxic dose is variabled) ¢ JSAL aadl ey 2l o o il 4als
acute hepatitis 028 juay (San (ulil) (any Diad clial) MR o el jdul)
LSl Jaid Adansi g ALES (Saa 1000 LAY Gl Slg 305000 (0

2. Fulminant (acute liver failure, encephalopathy)-:
It is diagnosed if the 17 ALT or ALT/ alkaline phosphatase ratio
> 5 and Prothrombin time > 50% (it means prolongation in PT)
225309 ALT or ASTJ) laz 53 ¢y Al il y 22y pall pand cilas 13
by (el 43) gy g laa LA 98 5 e iS) alkaline phosphatased)
Cigas Ay s

3. Chronic:-1 enzymes and/ manifestations > 3 months.
Baal (a2 ek g ey JVL S ) (A jla 4d) (ay 128 chronicdals (Sad Ll
A 3 e S|



There is some examples of drugs which may cause chronic
hepatitis,such as:-

1-amiodarone (serious, after stopping, may need transplantation)
This drug is antiarrhythmic drug which has broad spectrum and
LONG half time (56 days)

s all Jarg g Al gha B i 2Kl 2y 7)) Ad) (i 13 ey ALy gha B 8 a8y Ad g8
irreversible damage of liver (s s ja Jua 33 <iwdd sChronic toxicity
liver transplantationdales; ¥) (2 5al 138 zllady Jay 5 Lag

2-Halothane
$093) J gl daglid) de ganall €l 18 (e cililaally padill aadiey L& 1A
chronic hepatitis Jax L)

C) Cholestasis:
Tbilirubin, alkaline phosphatase & GGT and If > 3 months it is
considered chronic cases.
The most common drug which may cause cholestasis is:-anabolic
steroids
Ghde S W gatiicy anal) £ oiy GlLdd) Ay Al U juas g & 4gaY) sla
Ay 921 (sl Ad) ) ga g agiSl g anadl 38 pay S £ L g agand 9 agidlias | gaduay
Cia 7900 LA (e ABDlas adudy Glds AL dd) UL liver toxicity Jasi
ad jlas) Ui guallal) yand) 10 Qladi Ao ol Lig U (1a

D) Fatty liver (steatosis):fatty liver it is mean Mild 1 liver
enzymes (ALT & AST) + enlarged liver which may come with or
without hepatitis and it may lead to — cirrhosis or acute liver
failure.

The most common drug which may cause fatty liver is:-
methotrexate.



G983 Ay g A 4l gl ghy g 0 glakay fatty liverdssas o yall Ll ) gilS (la 3l agad 8
liver cirrhosisd) <luwa ab) aa) Lgd) Bhaa <ol oSl cipady La al) e

Jua ol Lady S Ada Gildy Le mild fatty liver O\ ! bk

A Cildy L) 0 5gd 2l ey 33) adl 5 <ully s marked Fatty liver
abdominal ultrasoundoas Ul Jaxfatty liverd) gadd) ja8) (lis cub

E) Cirrhosis:-is caused by all previous things B (chronic

hepatitis),C(cholestasis) or D(fatty liver) but doesn’t happened by

A(mild elevation of liver enzyme without symptoms)

The most common drug which may cause Cirrhosis is:-

methotrexate.

A L) (Saa gl fatty liverdas: 4 very common $)sal) 138 4d) Lia
ae A lad) AL aan e saany (Saa cirrhosisd! 13 Lad seirrhosise
A i)

F) Granuloma:(not imp)

G) Tumors:e.g. sex hormones
cancer a¢d Jand 133 (i e Gligaa I 9daky A (Wil A3) Cig e
breast Ca &Prostatic Cad) Jia
Hepatic encephalopathy
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O 94 <l a Y hepatic encephalopathyd) £ s sa (il e Jd cuba
-:portal vein pathwayd)
LSl 8 slaa¥) o J55 9 daalll (53 Gl g (8 JS) ol sal) JSb Ll &y
a9l Cua urease and glutaminase Legas) (a3l Elliad LA 33 g2 gal)
~1eo 9 Aalus LS pa 3 () Ay gt g (g sl ealy cilay 350 03
1-NH3 (ammonia)
2-GABA like-action product
3-Benzodiazapine like action product
Lhila anall 7 9 b Lgnaliatals praces Lo ameall Aabodd) AN LS jal) 5la gl
Leli st g i yall 028 aghaty Al) o 68y Cua portal veind) @b oo 28l o
O 5113 oSl ISl (o) Alanty La g Wia galdy g non-toxic metabolite !
s liver cirrhosis sl gas e o 0815, 2l JSUia sais La (aguh Glady)
0048 sy )
portal HTNWew! 4ala sdic ¢ Sliver disease(cirrhosis)ste ) (& sl
bl gl ) cuw 22 p g portal veind) J312 pall 4aaS g haiiall 3305 98
13 & gan 43Y liver cirrhosisd) €93 saportal veind) Ja1s adl) (bl
O pl) ety (AN Sl gal) JS S 9 il 7)) 2l Ad) (g 2SIl (n
43h bival) adl 49 portal veindb a) (ueady digd 28U portal veind) Ja)a
hepatic encephalopathyd! ua s &asy S (Y g cubcportal HTN Jaray
o
4a1i)a aal) 43aS a4 539 portal hypertensionua: »all 138 dis juay Lal Gk
L& JS&8 (AN adl) (e dadial) 4asl) sla Ci ey 28 portal veind! Jbuy
ey ey 4) wag JLA € portal veind) plel Juas Lad aally aal) 43S &5
Say Eua gastric veinga~ very small thin veind3)s 4@ AN aal) dpas
esophagusd ¢ ssanastomosisd) (» 4Sudy Jai 9 gastric veind) 13
i paly g Systemic circulationd) J313 anastomosisd) o3 cual 4ilgilly g
—lad Ganad aal) o han 3 palad 5l Ly el Agles (819 ) 31 al
LAl g Lgad e 7)) £ gl (ol ga 3353 5!l anastomosis networkd)-1
CSaa AN 5 esophageal varicesoasall Jaad g Lgad 8392 gall 5 Sl all 43S (1
rupture &severe bleedingag® e



Ua) 53 055 al) Jady plaa¥ly Ly ) 45) Lika Uaf 43) A aaY) g 40 dddit))
dalu 3 30 2 9 NH3 & GABA product,! urease and glutaminased!
i 281 Tiver cirrhosisd) o lay (81 g alal) i glly 281 gia Galdsy
portal veindl s sall W dnaaia A5 7)) Sl pall sl juy by ),
LS pall s Jua 6y gastric veind! J312 1) GLS jal) 038 iy pat oy 2 (1 g
Jua g La aad LS pal) 038 drali &% (e g systemic circulationd) ) Ay

i sa) J 530 ud $ladl) JA1a Y blood brain barrierd) s#3sBraind)
sedationd« GABAJ) ©US  a 685 sbrain edema < gas flaall Jala Y
brain edemasz ¢ hepatic encephalopathy sais A (s el dligld
GABAJ! £1,9 (s Jgad g (ulaigsedationslae chiag Lyl g Wi ga¥) £1 )9 (e

tlad (il (3 sk oo Baladly L ga¥) (e paldly o) ddiadla
1-In liver— urea.
2-In brain astrocytes — NH;3+ glutamate (by glutamine
synthetase enzyme)— glutamine.

Mechanism of hepatic encephalopathy
94 0 Jualilly gle Usga
Gut bacteria on dietary proteins, produce NH3 by:
a. Urease:-proteins into ammonia.
b. Glutaminase: glutamine into glutamate & ammonia.
Normally, ammonia is converted into:
a. In liver— urea.
b. In brain astrocytes — NH3+ glutamate (by glutamine
synthetase)— glutamine.
In hepatic encephalopathy:
1. fammonia.(because it can’t breakdown in liver in this
case)

10



2. |glutamate.(because the brain astrocyte is try to decrease
the overload of amonia in CNS by combined it with
glutamate so the glutamate level will decrease)

3. 1GABA ergic tone.

This — brain edema & neuropsychiatric manifestations.
J) 4aS @) g excitatory glutamated) 4 sais Culd () sal) 4368 g
as:l) Jsh i (2 5l Juay ) 2 Inhibitory GABA

4. In fasting: glycogenolysis is not sufficient to tblood
glucose.

So Tgluconeogenesis — |amino acids, fammonia & sarcopenia.
1 addiey Glée glycogendide sl o Gludl) anbl) aud ol cubs

Gaay s 138 (Sl g glycogenolysisd) (b (8 abualls ags (A6 G933l
normal liver function sxie A aubl) (a2 al) 2a

42l 7)) abual) hepatic encephalopathy(liver Dz) olaa gas 2 o8 089
Sl JA13 G sSE A 3k 7)) Le el ol (e sall 138 Sla) 4 elli g faa
5 Bilay Gl 7 9 b Asll (paa sSMS G958 (B 71 (e dad a ey Lald
(gluconeogenesis) Swll dslial 5 A) jilaa addiuy sl aaly Sl (g gica
C5 il aally S olid Lgd gay Gldis cldaally B3 g gal) i g pul) Sy e 7 8
) S g g pea Lyl g ALy Cpudal) 53 Lo L ga¥) Ay LG ) el |30
sarcopenia<duanly all Jaxi 71

Precipitating factors
-1ph 9 CBlad au ) s $91g g a pal) o g 3y ) DR g Lk cuh
1. GIT infection.
Ue Jla ol 4l cplall 2 35 g Liigal () 0ol Jlady Ly i) A3y
g Gl g L pa¥) Lgra b Jia g LSl oW &S 335 ), GIT infection
2. 7dietary proteins.(Tproteins intake--->TNH3)
3. GIT bleeding.(bleeding=proteins from RBC---->TNH3)

4. Hypokalemia.

11



Jad g 28l il of dpailly (gl ab) 9 ale JSA a gaaill galld AT A (a4 guady

Lo (398 Sl il g 035 1) pally o ganall gal) ki Dl gl 2Kl 188 cilay ) ity
Lgake) £ siaa diureticsd) 4xgal dlld o ALY (o g ALy cplal) 2935 9 4y g juaa (A
4L cphall 4 359 hypokalemiadl Jaxi (Saa LY (i yall 13

Treatment of hepatic encephalopathy

A)Lifestyle modification
1. Very small & frequent meals (& proteins).

ASY Lalad daall) <) 88 g 4l8) jaBy La (K1 g o ey Aaall] ST Lo (lay al) 128
g A8 (e g 2SIy (40 ja o2ie (58 Sl Gy pal) 138 9 albuminigsd deall
A ey (u 819 saie (8L albumind) s g 4ealll JSI Sasdalbumin

A gl udi o ha Basaia cilin g (18 9 B i dgas ISl

2. Proteins: 1.2 - 1.5 gm/Kg/day.

More of vegetable & dairy sources.

Also non absorbed vegetable fibers Tnitrogen clearance.
O LSl AN ApaS) (5 glaaiy (o2 sall 130 LSl a3 (A 0 g ) ApaS Ly i
Crigl 334 215 e 138 2y sall A3 (98 AN (81 g S JSLda i La )

Gl gl A8 Jlad Jshg cpll) (e i g JSb ) Ladl daalll (1
Lyl 03¢ ammoniad) gabaial piai JLadlly 3352 gall LYY 431 ) gan g Ll g
doy 58 Anla

3. Tcarbohydrates.
Zlina i (ldis g 380 O sSDE (39 je i L oy sall 120 Uit 4y
adlly Sl Lg\g"wulﬁ.ﬁé&obiﬁﬁbdébﬁjs

4. Probiotics.

«* Hepatic encephalopathyd) claw) a2} aa) 4d) Wil Lisa Ua)
probioticsdu ) 138 zllay bl intestinal dysbiosis&becteriad)
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B) Treatment of Precipitating factors
Is the initial ttt.e.g.
1. Antimicrobials.
GI infection2Ahepatic encephalopathyd) Gl aa) 43 Jaa Ahia L&) gk
infectiond) Ele) (lde (5 g sl ary gl
2. Evacuant enema & |protein intake.
slaal) (e L ga¥) (aluaia) i g) (Lis (enema)in & Adda (ay sall 134 e ) (Saa
st00ldl dxall e i g yall JS J 30
3. Electrolyte & acid base balance.
& gaa Ll 4ol portal hypertentiond) 4sGIT bleeding ba 88 (¥ g
iy i) gz Slad aadid Cbé Rupture in portal vein or esophageal varices
-1 9 6-4 (e bIAl
4. H2 antagonists & PPIs.(by decrease irritation of acid fluid on GI
which may cause bleeding)
5. Drugs decreasing portal pressure (for esophageal varices):!> ags
a. Octreotide.
b. B blockers.
C. vasopressin,
d. nitrates.
e. Ca++ channel blockers.
aglan) cugthaa (<19 G gllaa (e 4y 53Y) (slgd g dlad) a uilsia
6. Macrolides stimulate motilin receptors in GIT smooth
muscles—Tmotility. Used to {gastric emptying of blood.
352 s« motilin R Jdidiimacrolidesd) 4usad) clabiaal) 43) Wil Uika
(e il g LESJ) Sewprokinetic drugd! s)gal) 13 Jaidy dua adagl) Sleal)
GIJw 252 sal) adll (e (Aualis 7)) Milé(anal canal)cas

13



C)Drug which [ammonia
dlle Ly ga¥) 431 A8 saic hepatic encephalopathyd) g » 45) Lika
L ga¥) daS (e palds AUl g brain edemadianiyg §ladll Jua g g adlly S
_;@U\M :\ﬁ‘g.ﬂ‘ é,,uh G b yaasl)
1.Lactulose:-it is the 1% line ttt & prophylaxis in all cases of
hepatic encephalopathy.
43¥ hepatic encephalopathyd) <¥lal zle (bl g ab) 8 &) gall 134 lagh
R alillia 3o Jadid
A-it is act as prebiotic by |colon pH — |survival of urease-
producing & glutaminase - producing gut bacteria
Lad (S ya ) S claad) e J34 W disaccharide ¢s 3 ks &) 53l 1
short chain acid product (' 15 ), ALactose and glactose
3B e pHJ Jsan 710 A (ng 138 dpdaaa LS pa I Jgadi o1 gal) 1 AdgS g
B gl) Jaaii 2y Le U L ) iy ) Ly pSul) 45 68 g slaal) JANS uaan )
L gl (Aant culls A Ly Sl cpa el g cigali ) 8 paaal)
B-Converts ammonia (NH3) into ammonium (NH4+) which is not
absorbed.
o194l 138 4398 9 (H+) 08Vl (A (aand) Jau o) 41 pleasSl) Bala (o i jady Uial
G5k S slaa¥) jual 7)) Ary dan ) 3ol (e claal) JA pH) Jgae
—2 ALl Adalaally LaS slaally L ) S pa g (s 138 Je iy 71 ALl o(H)
NH; + H" ——--- >NH4"
QS al) A il 715 (e B.B.BJ) stz (229 p) AINHA+H) @S e Jea g Lald
brain edemad) 418&a i cula JSLACNSJ) Jay (ks ¢ sadial)

C-act as laxative so it will exceretion of protein and NH3 in the
stool

2.Antimicrobial therapy:-we used non absorbed antibiotics
against urease-producing & glutaminase-producing gut bacteria
such as:-

14



Ul Ja Ll Jlad a ¥ Lgasdiay AN 4 gaad) cilabiaal) g (Sally (il L J3d cuha
not absorbed and act locally on GITO6S: s g duda adidiu liaa
¢ absorbable and has systemic effectsss 892 gliaa ¥ g
4} pasal (de not absorbed and act locally on GITO S 8138 s lagh
JSliia (Dlale AN elaail sl o Jlad J<dy Jaidy
P Y PXEIE gﬂ\ ag oY) 03 (e
A.Rifaximin:-is poorly absorbed antibiotic related to rifampin
(against E coli) used as 550 mg twice daily in hepatic
encephalopathy. Rifaximin is 1st choice because it is not absorbed,
broad spectrum, with low adverse effects.

B.Neomycin:-is |bacterial glutaminase and use it with 1-4 gm
daily in divided doses.But it may cause ototoxicity &
nephrotoxicity as adverese effect.

C.Metronidazole:-against gram -ve anerobic gut bacteria
(..urease...). Oral, 200 mg, 4 times daily.

3-Spherical carbon(charcol):Adsorbs ammonia from GIT.
Axa g 3 g slaally 829 gall Ll gaWly dala dlasay 7 9 &1 9 13gs 29 gall (3 92 1)
stooldy

4-Branched -chain ammonia - lowering agents:(modern drugs)
— urinary non urea excretion.
A-L- Ornithine L- Aspartate:
Mechanism: provides metabolic substrates for urea cycle in liver
and glutamine synthesis in skeletal muscle — ammonia
detoxication & 7 skeletal muscle protein synthesis.
&ua hepatic encephalopathyd) g3e 43 gf (e Buaa Alile A 45939 W
alternative metabolism pathwaydit Gk Jes o 4 5a¥) 38 Jas 123 a5
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OF A g Ada paldil) allyg Al i (S ja A1 Qi L gl J gl L gaY) Balad
S
B.Phenylbutyrate. sl Gudi Jaidy

5.Zinc:-it is cofactor for ammonia detoxication.
Lisa) (pe paldil) o Haslay dola Jale piay Liay) &l 3))

D)Flumazenil
Mechanism:- | neuro-inhibitory effect of GABA-A /
benzodiazepine receptor complex.

i L i<l 431 & hepatic encephalopathyJb Jsbéal) aa) 4d) Lyl Lisa
Al g Cleand iy (g jall ARy g Slaall allaiy GABA-like product Waw! 3 sa
benzodiazepine R GABAJ bl 8 asill 138 quaesy AN g gl J ks
4l b g1 benzodiazepine antagonistd Jxidy ¢1gall 13a & ol g
w4l e s GABAJ)

Disadvantages:-short - term (minutes) benefits.
205 short duration of actionsis 4 LS dasiicd, e ¢ gall 12a
s 8 9Al) Aoy Ale ) ghuay aglles Aa) g dule cata g adld (5 ) sk ) L2 al)
) shang ) g g alls g o) gl Jsada gy (5 iy a2y ) 5o a9 ) 55 8 3 AL
e a8 ) I o il £ gall 13gd

GOOD LUCK
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