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= - Unchanged APAP
l UDP-glucuronosyl- Cl)
| transferase M (‘:
OH 40-67% ~SN- ““CHs
APAP (glucurcnidation) /z&.\\\
5-15% f J
20-46% &
(sultation) Phenoculfo- O—CgHsOp

ranslerase
NADPH; + O APAP glucuronide

NACT™N (o]
i
CYP450 H C

NADP + 2H.O

Y o NAC? 0—80;
g: l APAP sulfate

N~ T CHy ‘ o

1 Glutathione (GSH) - I
O S e,

1 3

o NAC O\
NAPQI 7 “GSH

‘ OH

_ Other APAP conjugates
Ceillular toxicity ~-e—— NAC* (ghutathione, cysteine, mercapitate)



95% conjugated with
glucouronide or sulfate

/

5% metabolised by
MEOS: CYP 2E1

[Conjugation with glutathione ]

Paracetamol

NAPQI NAPQI + glutathione

I ,Q””ur

Glutathione

[Superoxide anion is formed ]

Cellular enzyme inhibition:

About 20 cellular proteins have been found with

Oxidative stress I covalently bound paracetamol.

Among them:L

—

!

I Protein nitration I I Lipid peroxidation I

e glutamate dehydrogenase: Thisenzyme
reversibly metabolizes glutamate to alpha-

ketoglutarate and ammonia.
® N-10-formyltetrahydrofolate

dehydrogenase: oxidizes formaldehyde to
carbon dioxide.

IFaiIure of ATP synthesis I(_ Impaired mitochondrial respiration

NAPQI inhibits cytochrome enzymes,
I Release of sequestered Ca*™ I(-—- uncoupling oxidative phosphorylation

B deacetylation
N-acetylcysteine Cysteine Glutamate

o
HS OH Hok/\ |

NH

[Glutamate—wsteine ligase

Glutamylcysteine

Glycine
¥ HS

o HO
HoN \/u\OH ﬁ OH
[e] NH2

[ Glutathione synthase

Glutathione

H
n X
H N H
H
NH,
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I
C—NH—CH,COOH

I .
C-OH o C—0—CHs
I
0-C—CHs OH

Acetylsalicylic acid Methylsalicyclic acid

Gastrointestinal
hydrolysis
0]

Il
C—OH

Excreted OH

unchaged in - ' - » 90% at 10 mg/dL
urine (—10%,

pH dependent)

~

h

Absorbed, protein bound Tissue
salicylic
76% at 40 mg/dL acid

Salicylic acid

Glycine Oxidation
* %Eucuronid&\A
0 0
Il 1]

i
C—0—C4HoOp C—OH

C—OH
HO

Salicyluric acid Phenolic glucuronide Acylglucuronide Gentisic acid
(-75%) (Ether glucuronide) (Ester glucuronide) (2,5-Dihydroxybenzoic acid)

(—10%) (-5%) (—1%)

K

In Acute Toxic Ingestion
e Classification of acute salicylates poisoning (3-6 hours
postingestion) according to serum salicylate level:
Moderate 50 mg/dl
Severe 75 mg/dl
Potentially lethal 100 mg/dl (correlates with seizures)

e Alan Done nomogram correlate salicylates levels at different
times after ingestion of single acute overdose to determine the
severity of the poisoning.

e Because of the delay in absorption, the nomogram is not used
to determine treatment, unlike the acetaminophen nomogram.

e Treatment decisions must be based on clinical symptoms and
laboratory test abnormalities rather than on serum levels alone.

/
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