Y
functions of the liver:

detoxification and transformation
of substances

synthesis of proteins, lipoproteins,
coagulation factors

storage of glycogen, iron, vitamins

metabolism. glycogenolysis and
gluconeogenesis

\ 4

liver cirrhosis rem e

\ 4

Liver with Cirrhosis

and irreversible

v

E\epatic, chronic, diffuse]

|

~

cirrhosis= fibrosis (strangulation)+
regeneration nodules

consequences:

‘ hepatic insufficiency ’

v

acute due to intoxications (<1month),
chronic due to liver cirrhosis (months-years)

v

Signs

Jdetoxification — feminization

lalbumin synthesis — edemas

|synthesis of coagulation factors —
haemorrhages

|storage of glycogen — hypoglycaemia

| bilirubin elimination — jaundice

lammonia elimination — encephalopathy

A 4

All liver functions are affected
causing: Hypoalbuminaemia,
Hypogonadism, Coagulopathy, Jaundice
and Hepatic encephalopathy.

v

‘ portal hypertension ’

\ 4

portal system. Normal porto-

\ 4

(T hydrostatic pressure in the )

\caval gradient of 2-5 mmHg. )

p

.

Blood seeks to reach the heart:

N

J

blood through reaches
oesophageal ducts, the umbilicus and
through foveal vein goes up to the heart
of the liver through the skin.

goes also through the
rectum without
passing through the
liver ( haemorrh0|ds)

v

Consequences:

Hypersplenism

Ascites

Edemas

Collateral circulation:
haemorrhoids and oesophageal

varicace

hepatic encephalopathy

\

A

Excess of bilirubin —
yellowing of skin and
mucous membranes

often occurs in neonates
— red blood cell change

\ 4

from fetal haemoglobin to
adult haemoglobin — destruction of
haemoglobin = production of bilirubin

\ 4

UV treatment to remove
bilirubin when itis too high

\ 4

change from indirect
bilirubin to direct bilirubin

J

Y
Normal values of 1. Indirect
is toxic and can damage
neonatal brain.

Physiopathology

macrophages/monocytes
trap and hydrolyse red
blood cells when old

\ 4

heme group cannot be
recycled — modify within
macrophage:

Classification

haemolysis,
newborn

biliary calculus,

cause ;
pancreatlc cancer

hepatitis

accumulates |Indirect bilirubin both Direct bilirubin

choluria no yes (variable)| yes (very much)

urine

decreased

high variable

Red Blood Cells —— Heme 2,8

tey
ter,
©hepatic cyeting

travels w/albumin

Stercobilin
e fces on colog g

Urobmn

Seie

Urobilinegen

urobilinogen




Pacreatitis

A

4

Inflammation of the
pancreas. On the rise due
to obesity and gallstones

gallstones 70%:
choledocho-
pancreatic duct
obstruction. more
frequentin women.

—

A\ 4
)

alcohol 30%: only
5% of alcoholics
develop it. more
frequentin men.

—_

\ 4

other: tobacco,
1TG, radiography
(radiation), drugs,
idiopathic.

\ 4

in the chronic:
50% due to alcohol

Y

Classification

mild-acute: pain only

moderate acute: organ
involvement

severe acute: 20%
organ damage

Bile duct from liver (hepatic duct)

Common

bile duct / Pancreas

Pancreatic duct

| 5|0 '
iJ .

Persistent severe
abdominal pain with
dyspnoea due to
pleural effusion or
respiratory distress

\ 4

tamylase tlipase,
TPCR 71IL-6 1TNF,
tfimmune system

Y

Complications

Y
75% are mild with
mortality <5%.
20% are severe with
mortality <40%.

\ 4

\ 4

Treatment:
Ultrasound, CT or MRI

serotherapy + analgesia
absolute diet — Oral > Enteral > Parenteral
antibiotics if infection confirmed

\ 4

in the chronic: chronic abdominal pain,
steatorrhoea, pancreatic insufficiency and
visible damage on imaging studies.

A

in chronic: smoking and alcohol
cessation, pancreatic enzyme
replacement therapy.

Acute renal failure

\ 4

Kidney unable to

perform its functions, for
some hours or days:

v

Kidney functions

elimination of many of the body's
waste products.

water; water excess elimination)

maintaining a constant and normal
internal environment (heat, absorbs

synthesis of various important
substances (renin, erythropoietin
and 1,25-dihydroxychalciferol aka

Proximal Loop of Henle Distal
convolited g Convoluted
s Limb Limb e

Renal
Corpuscle
Reabsorption, o tlon
Concentration

sartans Urea

Nephron

w::ren[eabmty to Hiol None Variable

Collecting
Duct

Reabsorption,
Filtration Secretion Secretion
(vnan ("Optional”)

Types
¢ Y
Prerenal. Due Intrarenal or Postrenal or
to decreased parenchymal obstructive.

renal perfusion

Vascular involvement —

low flow

Glomerular involvement
— glomerulus is ruptured

Interstitial involvement
(very frequent 95%) —

renal ischaemia or
nephrotoxics —ATN

Acute tubular necrosis

Obstruction to
urine drainage

\ 4

0.8g protein / kg / day —
lower risk of developing
renal insufficiency

Diagnosis

v v

Blood: creatinine
(assesses renal
function) and
urea (assesses

Urine: creatinine, urine
volume, pH,
sediments (in case of
ATN itis necrotic

jons,

dehydration). desquamated cells).
|
Y
[fractional excretion]
of sodium
Interpretation
A 4

urinary and plasma sodium

<1 =Na*is being saved

\2

[oligoanuric phase: | urine

J

Y

consequences

Na and H20 retention

v

[polyuric phase: 1 urine]

1K, P, uric, acidosis,
plasma creatine

urine: dilute, |creatinine,
losmolarity

1
it absorbs a lot

progressive recovery of

renal function, possibility

of dehydration and water-
electrolyte disorders

1 !
the tubule does not a lot of water is
work removed

[Creat] Blood
(Always the same)

1 1

1
because it decreases
the glomerular
filtration rate

! 1
because it decreases| the kidney is able to
the glomerular excrete creatinine
filtration rate because it is healthy

1
since the urine

! !
since the tubule does| since you need to

divided by urinary and
plasma creatinine per 100

— pre-renal problem

>3 — renal or
parenchymatous

1-3 — both occur

concentration is high not work remove water,
sodium and solutes
Normal Pathological Pathological

Consequences: oligoanuria, azotemia, sodium

hype

and water retention, hyperkalaemia,
rphosphataemia, hypoerythaemia, acidosis




Toxic hepatitis

\ 4
[ By paracetamol ]

|

|

\ 4
N-
acetylparabenzoquinoaimide
(NAPQI) toxic
A
( )

damages hepatocytes
(109 hepatitis, 159 fatal)

. J

alcohol metabolism: ethanol —
acetaldehyde — acetoacetic acid
— acetyl-coa — (energy or fat)

¢ \

v

( N\
Glutathione counteracts
toxicity
. J
( ¢ N\

Alcohol = |glutathione—
damage with 4-10g

. J

v

N-acetyl cysteine =
1Glutathione

NADH/NAD ratio imbalance:
acetyl coa — fat — fatty liver.

production of

free radicals
1 lactic acid — acidification

acetaldehyde —

damages intracellular
proteins, tcollagen
synthesis, cancer

Y

Phases of alcoholic liver disease:

steatosis — fat accumulation

inflammation (hepatitis)

fibrosis — destruction of structures

cirrhosis — fibres "choke" the hepatocytes

cancer

4

[ viral hepatitis

|

\ 4

A: RNA, faecal-oral,
benign |chronisation

|

Y

B: DNA, sexual-
parenteral, 5%
chronification

\ 4

C: RNA, parenteral,
80% chronification

|

1. eliminates toxins

2. hormonal function:
erythropoietin and D3

3. water-electrolyte and s

kidney functions: Corpuscle
Filtration

Sartans__ Urea

Chronic Kidney
Disease (CKD)

|

Proximal Loop of Henle

Convoluted

Descending Ascending
Iubule Limb Limb
s

Solution
Concentration

pH balance A
] 1\;9& X/ Ay |20
L2 o Komamic: N "o wete
4. gluconeogenesis Q%gemw > 4_,4—‘,

v

Distal
Convoluted | S°pecting
Tubule

Reabsorption,
Secretion
("Optional”)

pathology: when itis not
capable of performing its

functions

ﬂANP
UroD
100 @ 400
. A0 Piazices|
>

v

[ chronic: >3 months ]

v

fdetect kidney damage by\
direct (biopsy) or indirect
L (radiography) method )

Y

-

N\

nephrons die, those that

CKD stage GFR level (mL/min/1.73 m?)
nomal function with
Stage 1 290
damage
Stage 2 60-89 mild
Stage 3 30-59 moderate
Stage 4 15-29 severe
Stage 5 <15 kidney failure — dialysis

remain hypertrophy

\ 4
1. complete 2. partial
compensation compensation
\ 2 Y

no symptoms

tload filtered by each
nephron or |absorption

and tsecretion

Y

polyuria and nocturia, onset
of arterial hypertension and

anaemia.

Partial tubular total tubular
compensation compensation
P—secondary Sodium
hyperparathyroidism —
TPTH — ADH
hypercalcaemia
H* acidity PTH

ammoniogenesis bone.

uric acid [filtration,
reabsorption of uric

arid

v

3. uremia

period (

A 4

filtration rate — uremia
tcreatinine turea) where

almost no nephrons remain.

No Vit.D3, no
erythropoietin

oliguria <600ml,
oedema, arterial
hypertension,

anaemia,
pruritus,
osteodystrophy

v

Prognosis of CKD
using albuminuria

100-130 average
125 mL/min/1.73m2

Causes

Local lesions

Diffuse lesions:
director
immunological
aggression

Drugs: decrease the dose as
CKD worsens and increase the
interval between doses.

Y

Beware of intoxications:
antibiotics, anti-inflammatory
drugs, analgesics.




