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KEMAMPUAN AKHIR YANG DIHARAPKAN

« Mampu menjelaskan fisiologi hati
« Mampu menjelaskan patofisiologi gangg. Hati dan pankreas

Sumber:

+ Krause’s,Kathleen Mahan, Sylvia Escoot Stump. Food, Nutrition, & Diet Therapy.
edisi ke 14, Saunders, 2017

* Guyton & Hall, 1997, Buku ajar Fisiologi Kedoteran, EGC
* Price & Wilson, 2005, Patofisiologi Konsep Klinis Proses-proses penakit, EGC
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" Anatomi Hati, Kandung Empedu dan
Pankreas
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Hati
* Hati adalah kelejer terbesar dlm tubuh, berat
rata2 1500 gram/ 2% BB org dewasa

* Fungsi dasar hati:

— Fungsi vaskular untuk menyimpan dan menyaring
darah

— Fungsi Metabolisme yg berhub dgn sebag besar
metabolisme tubuh

— Fungsi sekresi dan eksresi yg berperan
membentuk cairan empedu yg mengalir
pencernaan :
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Fungsi Vaskular Hepar -
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Hati merupakan organ yg besar, dapat meluas dan organ venosa yg
mampu bekerja sebagai tempat penampungan darah disaat vol

darah berlebihan dan mampu mensuplai darah ekstra saat

kekurangan vol darah
.
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Lanjutan....

e Hati manusia memiliki
max 100.000 lobulus

“| * Diantara lempengan sel

hati terdapat sinusoid yg
merupakan cab. Vena
porta arteria hepatika

* Tidak seperti kapiler lain,
sinusoid dibatasi oleh sel
fagositik dan sel Kupffer

From portal vein
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— Sel Kupffer

e Sel Kupffer merupakan sistem monosit-
makrofag yg memiliki fungsi utama menelan
bakteri dan nbenda asik lain dlm darah

* 50% makrofag dlm hati adalah sel Kupffer,
sehingga hati merupakan salah satu organ
peting dim pertahanan melawan invasi bakteri
dan agen toksik.
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- Fungsi Metabolik Hati

* Metabolisme KH
— Menyimpan glikogen

— Mengubah galaktosa dan fruktosa menjadi
glukosa

— Glukoneogenesis

— Membentuk banyak senawa kimia penting hasil
perantara metabolisme KH
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Lanjutan....
* Metabolisme Lemak
— Hidrolisis trigliserida, kolesterol, fosfolipid, dan
lipoprotein (diabsorpsi dari usus) menjadi asam
lemak dan gliserol
— Sintesis kolesterol, sebagian besar diubah mjdi
garam empedu dan diseksresi ke dim empedu

sisana diangkut o/ lipoprotein utk diangkut ke
semua jaringan tubuh

— Penimbunan Lemak, pengubahan sejumlah KH
dan protein menjadi lemak

[ FE——— i ——
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Lanjutan....

e Metabolisme Protein
— Deaminasi asam amin

— Pembentukan ureum utk mengeluarkan amonia
dari cairan tubuh melalui urine dan feses

— Sintesis protein plasma

 Metabolisme lainnya

— Penyimpanan vitamin dan mineral ; Vitamin larut
Lemak (Vit. A,D, E, K), vitamin B12, zat besi

— Eksresi obat-obatan, hormon, dan zat lain

e
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Fungsi Sekresi dan Eksresi
* Pembentukan dan eksresi empedu

— Metabolisme garam empedu: Garam empedu berfungsi
utk pencernaan dan absorpsi lemak serta vit larut lemak
di dim usus

— Metabolisme pigmen empedu: Bilirubin (pigmen
empedu utama) mrpkn hasil akhir metabolisme
pemecahan eritrosit yg sudah tua, proses konjugasi
berlangsung dim hati dan dieksresi ke dim empedu

* Detoksifikasi : Hati bertanggung-jawab atas

biotransformasi zat-zat berbahaya mjdi tdk
berbahaya g kemudian dieksresi o/ ginjal

[|HE— B —— |
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Kandung Empedu

Liver

* Fungsi utama: menyimpan dan
memekatkan cairan empedu

* Sec. Berkala kandung empedu : (_)/
mengosongkan isinya ke dalam ~ Pancreas
duodenum melalui konstraksi Galbiadder s
simultan lapisan ototnya <
(dirangsang o/ hormon
kolesistokinin (CCK)) dan
relaksasi sfingter oddi

==

¥ !I-'

Gallbladder, Liver,

and Pancreas
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Pankreas

e Pankreas dibentuk dari 2 sel dasar:

— Sel-sel eksokrin: menghasilkan unsur getah pankreas
(Tripsin, Kimotripsin, karbosipeptidae, nuklease, lipase
pankreas, dan amilase pankreas)

— Sel-sel endokrin/pula langerhans: menghasilkan sekret
endokrin yaitu insulin dan glukagon
* Sekresi getah pankreas dirangsang oleh pankreozimin
(diduga merupakan satu hormon dengan koIe5|stok|n
dgn efek yg berbeda) VAN
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consist of 95% old, recyeled
bile salts and 5% nawly
synthesized bile salts.
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Reabsorbed bile
saliz are recycled by
enterchepatic

clreulatian.
Comman
bile duct
Gallbladder
Sphincter
of Oddi
Duadenum
HEPEDG % S Duct
portal \ irom
Ll B 5% of bile sais y . pancreas

are lost in faces,

KEY — . erminal 95% of bils salls
e = Entarchepatic ileLm are reabsorbed by

circulation of r the small infestine.
hile salts .
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Pemeriksaan Fungsi Hati

TABLE 28-1 Common Laboratory Tests Used to Test Liver Function
Laboratory Test

Comment

Hepatic Excretion
Total serum: bilinabe
Indract sanem hikrubin

Dhrect serum bihrubin

Cholestasis
Sarem atkaline phosphatase

y-Glutamyl transpeptidase
1GET

Hepatic Serum Enzymes

Alanine aminotransferass
ALT, formerhy SGPT,
sarum glutamic pymuwvic
fransaminasel

Aspartate aminotransferase
AST, formerly SGOT, =a-
rum giutamisc oxaloscehc
trensaminasel

Serum lactic dehydrogenase

Serum Proteins
Prothrombin trme (PT)

When mcressed, may ndicate bilrubin overproduction or impawred hepatic uptake, comugaton, or excraton

Uncongugated bilirubim; increased with excessive bilirubin production hamolysis], mmmatunty of enzyme systems,
inherted defects, drug effects

Conjunated bdirubin; mncreased with depressed bdirubin excretion, hepatobiliary disessze, mtrehepatic or benign postoperatve
jpundice and sepsis. and congenital conjugated hyparbifirubmamiz

Enzyme widely distnibutad in fver, bone, placents, intestne, kidney, leukocytes; mamky bound to canabcular membranas
in fver; mcressad levels suggest cholestasis but can be increased with bone disorders, pregnancy. nommal growth, and
some makignancies

Enzyme found m hagh concentrations in epithehal cells imng bile ductules in the Iver; also present in kidney, pancreas,
heart, brain; increased wrth Fver disease, but slzo after myocardial infarction, m newromuscular diseasa, pancreatic
de=sass, pulmonary disease, disbetes melitus, and dunng alcohicl Ingestion

Locatad in cytosol of hepstocyte; found in several other body tizswes but highest in Iiver; increased wath hver call damage

Locatad in eytosol and mitochondna of hepatocyte; also m cardiac and skeletal muscle, heart, brain, pancreas, kidney;
increased with lver cell damage

Located in Iver, red blood cells, cardiac muscle, kidney; increasad with liver disease but lacks senstivity and spectheity
because 1t = found 1n most other body tissuss

Mest blocd coagulaton factors are syntheszad in the [iver; vitamin K deficcancy and decreasad synthesis of clotng
factors increase prothrombin tme and nsk of bleeding.

(S
International Momalizad & standardized way to report PT levels so that levels from different lsborstones can be compared
. Ratio (INR) .
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Lanjutan....
TABLE 29-1 Common Laboratory Tests Used to Test Liver Function—cont'd

Laboratory Test Comment

Sarum albumin Mam export protein syntheszed in the ver and most important fsctor i mamtsineng plasma oncotic pressure; yposlbu-
rmanermia can result from expanded plasma voleme or reduced synthess as weall 35 increased lossss as oococurs waith
protein-fosing entercpathy. nephrotc syndrome, burns, gastromtestinal bleading. sxfolatve damatitiz.

‘Serum globulm flohar and alphazglobulims are syntheszed In the Iver; levels Incresse with chromic Iver dizsease; mted dagnostic use n
hepatoblary disease although the patterm may sugoest underhying cause of liver disssss la.g.. elevated mmunoglobulin
llglG sugoests autcermmiune hepstits, elevated Iigh suggests pnmary billary cimhoss. slevated Igfh suggesits alcoholic
Ireer diseasel

Markers of Specific Liver Dissases

Sarum farmtin Major won storage protein; increased leval senstive mdicator of genetic hamochromatosis

Canloplasmin Major coppesbinding proten synthasized by iver; decreased in Wilson's disease

Alpha-fetoprotein Mapor crroculating plasma protein; incressed with hapstocsllular carcinoma

Alpha-antitrypsin Mam furmction is 1o inhibie serum trypsin activity; decreasaed lewvels mdicste alpha-antirypsin deficency, which can cause

liver =nd heng damags.

Markers for Viral Hepatitis

Ant-HAY Ighd lantibody to Marker for hepatiss A; indicates current or recent infecton or convalescence
hepstrtis & wrus)

HEs=Ag thapsttis B surface Marker for hepatios B; positve in-most cases of acute or chronss mfection
antgent

Anti-HBc {antbody 1o Anvbody 1o hepatitss B core antigen; marker for hepattis B: Becent or past hepatitis infection
hepatrtis B core antigan]

Ant-HEBs antibody to Anvbody to HB=Ag: marker for hepatits B: denctes prior hapatiis B infectron or hepstitis B vaccing; protective
hepatiis B =urfece antigen!

HBeAg lhepatrtiz Be Marker for hepatizs B: transiently posirve durnng active virus rephication; reflects concentration and imfectivity of werus
artigent

Anti-HBe (antibody 1o Markar for hepatios B: positrva in all acute and chronic cases; posmive in carmars; not protactive
hepatntis Be antigan!

HEV-DMNA (thepatns B Measures hepatizs B viral load
deaxyribonucheic acidi

Ant-HCY lantibody to Marker for hepatiss C: positve 546 weeks after onset of hepatrhis T wirus; not protective; reflects infectious state and 1=
hepatrtis T wines) detectable during and after treatment

HCV-RNA thepatites C wirus Meas=ures hapatitis C wral load
rnbonucleic acidl
Arti-HOW Marker for hepatits [ indicates infection: not protective

Miscellaneous
Ammonia Lrvar converts amencnia to ures; may moressa with hepatbc failure and porialbsystermac shunts
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Viral Hepatitis

 Merupakan inflamasi hati yang disebabkan
oleh berbagai jenis virus hepatltlssptl
Hepatitis A, B,C,DdanE ElE—" =
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Hepatitis
* Hepatitis dpt bersifat akut atau kronis

* Hepatitis: peradangan hati yang disebabkan o/
ceracunan toksik tertentu atau krn infeksi
Virus

* Penyakit ini disertai anoreksia, demam, rasa
mual dan muntah, serta jaundice (kuning)
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= What is hepatitis? —

The A, B,C,Dand E = What vaccines are available  Estimated cases world- How does the
of hepatitis for which types of hepatitis? wide (per year) virus spread?
There are _fn.fe_ main Hepatitis B and C: r-'
il & Hepatitis A 400 milion cases
@ Hepaitis B
@ Hepatitis C
@ Hepatitis D Gradual death: | Hepatitis A and E;
9 Hepais & 1.4 rifen ;EE;E?: - e
worldwide from hepatitis sub-standard sanitary
eVery year facilities

—
; —
Treatment: .

Inflammation g 0 % of hepatitis C

of the liver patients can be Hepatitis B, C and D:
healed within Blood, sperm and other
three to six months bodily fluids
Source: WHO E DW
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TABLE 29-2 Types of Viral Hepatitis

Virus Transmission Comments
Hapatitis & Fecal-oral route; is contracted through contaminated Anoresaa 15 the most frequent symptom, and it can be savara. Other
drnking water, food, and sewage comman symptoms include neusea, vomiting, nght upper guadrant
abdominal pain, dark urne, and pundice fictarus). Becovary 1s usually
comphets, and long-ferm consequences are rare. Senous complications
may cccur m hgh-nsk patients; subsequently, grest attenton must be
given to sdequate nutritional mtake.
Hapatitis B and C HEV and HCV are tranemitted wia blood, blood prod- HEV and HCV can kead to chromc and carmear states. Chronic active
ucts, semen, and =slva. For exampls. they can be hepatitis also can develop, keading to crrhoss and Ivar failure.
spread from contaminated needles, blood transfu-
sions, open cuts or wounds, splashes of blood into
the mouth or eves, or sexual contact.
Hapatitiz [ HDV s rare in the United States and depends onthe  HOA may ba a coinfection {occuming at the same time as HEVl ora
HEV for survivel and propagation in hemans. supsnnfaction lsupenmposing kself on the HBY carrier statel. This form
of hapatitis uswally becomas chranic.

Hapatitis E HEV iz transmitted via the oralfecal routs. HEV iz rare in the United States ypically onby oocurs when imported), but
it 15 reported more frequantly in many countnes of southemn, esstam,
and central Azia; northem, sastern, and wastem Afnca; and Mexico,
Contarminated water appsars 1o be the source of infechon, winch usually
afflicts peaple Inving In crowded and unsantary condmons. HEV = genar
ally acute rather than chronic.

Hapstitis GGE HGV and & wirus labeled GEV-C appear to be wanants Ahlthough HGY infection s present m 8 significant proportion of blood

of the same wvirus. donors and is transmitted through blood transfusions, t does not
appear to causs |ver disaaze.
h——l__ — IR —— |

T e
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Manifestasi Klinis

Manifestasi klinis Hepatitis Akut terbagi kedalam
4 fase:

1. Fase inkubasi

— Gejala tidak spesifik spti: malaise, kehilangan
nafsu makan, mual, dan nyeri pada abdomen
kuadran kanan atas.

2. Fase Preikterik (Prodromal)

— Masih menunjukkan gejala tdk spesifik disertai
anoreksia dan demam

e
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3. Fase lkterik Lanjutan....

— Gejala non-spesifik bertambah parah disertai
hiperbilirubinemia, peningkatan kadar ALT &AST,

hati membesar sedang dan terasa nyeri, limpa
teraba membesar, jaundice, urne lebih gelap,

feses memucat.
— Biasanya terjadi 4-6 minggu
4. Fase penyembuhan

— Jaundice dan gejala lain mulai mereda

— Pd kasus tdk komplikasi fase ini dimulai 1-2
minggu setelah awitan fase ikterik dan

e

. berlanﬁsunﬁ selama 2-6 minﬁﬁu
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" Non-Alcoholic Fatty Liver Disease

The spectrum of NAFLD
* NAFLD: a spectrum
. . Healthy
of liver disease liver Reversible
ranging from
| Fatty liver
SteatOS|S tO (Simple fat . T
L. Accumulation) Reversible
steatohepatitis and
I I NASH
CIrrhOSIS' (Non-Alcoholic
StEHIHrIEI:Iﬂt“ISJ e i Irreversible
A
Cirrhosis e .
(Scar tissue) e
i

— MAFLD develops from simple steatosiz to

[
steatohepatitis (MASH), and then cirrhosis,
-_ Cirhosis is no more reversible. [
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7 N

Environmental
Dietary factors
Food intake
Physical activity
Gut microflora

'/(—Benetic b

Oxidative stress
Immune related
Metabolic

@ 4
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Normal liver Steatosis NASH Cirrhosis
Activated
. &
®,® Kupffer cells
7t Insulin resistance | i Inﬂarn_rnaﬁnn] ﬁ'ﬁml i i.1: Fibrosis |
t Lipogenesis va apatic .
stellate cells

. M1 macrophage

.1 *».' M2 macrophage
|-' m f fMT > ME*

Obese adipose tissue
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— Alcoholic Liver Disease

Fatty fiver

FIGURE 29-2 Complications of excessive alcohol consumption stem largely from excess hydro-
gen and from acetaldehyde. Hydrogen produces fatty liver and hyperlipemnia, high blood lactic
acid, and low blood sugar. The accumulation of fat, the effect of acetaldehyde on liver cells, and
other factors as yet unknowwn lead to alcoholic hepatitis. The next step is cirrhosis. The conse-
guent impairment of liwver function disturbs blood chemistry, notebly causing a high ammonia
lewvel that can lead to coma and death. Cirrhosis slso distonts liver structure, inhibiting blood flow.
High pressure in vessels supplyimng the liver may cause ruptured vances and accumuliation of fluid
in the ebdominal cawity. Response to alooho! differs among individuals; in particular, not &l heavy
drnnkers develop hepatitis and cirrhosis.
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Sirosis Hati

Hati Sehat Hati Sirosis

Sirosis hati: kerusakan hati yg menetap, disebabkan o/
hepatitis kronis, alkohol, penyumbatan saluran
empedu, dan berbagai kelainan metabolisme

I IR |

e
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" SIrosis
e Jaringan hati sec merata rusak akibat
pengerutan dan pengerasan (fibrotik)

sehingga fungsi terganggu.

* Gejalanya: kelelahan, kehilangan BB,
penurunan daya tahan tubuh, gangg
pencernaan, dan jaundice

* DIm keadaan berat disertai asites, hipertensi
portal dan hematemesis (muntah darah)-
melena (feses berwarna hitam) yang dpt

berakhir dgn koma hepatik.

[ —— " |

e
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IR— Clinical Manifestations of Cirrhosis 7

| % Encaphalopathy

lcteric scleras

Alopecia Spider angioma
Astarixis
1
Palmar Jaundice I
enythema Esophageal
Bruising MR
Gynecomasta J
Caput medusae \
] Muscla
Ascites wasting
Altered hair
distribution | E?i?eﬂ]‘tansh}n
Testicular atrophy |
Cirrhosis
Hepatorenal
| syndromsa
|
I
" I Tea-colorad urina

Clay-colored stoo

EXTERNAL SYMPTOMS INTERMAL SYMPTOMS
FIGURE 29-4 Clinical manifestations of cirhosis. E—
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Normal liver Liver with viral hepatic damage Cirrhotic liver
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Clinical Findings Nutrition Assessment

« Abnormal liver function tests

« Jaundice

« Ascltes and edema

« Hepatic encephaiopathy

« Portal hypertension and varices

« Vitamin/mineral deficlts

» Glucose Intolerance or fasting hypoglycemia

= Serial monitoring of body welght and
anthropometry

= Dietary intake

= Subjective global assessment

= | aboratory tests for nutritional deficlencles such
as vitamins, magnesium, Iron, and others

ADDTOISAHdOHLYH

= Medical Management Nutrition Management

: « Dluretic therapy . [m:reased energy Intake via small, frequent meals
o » Medicatlon for encephalopathy (e.g., lactulose, = Sodium restriction for fluid retention

(1] rifaximin) = Fluid restriction for hyponatremia

m « Management of portal hypertensive bieeding (e.g., = Carbohydrate-controlled diets for hyperglycemia
ﬁ pharmacologic therapy, shunts, banding) = Vitamin and mineral supplements

El = Monitoring of blood glucose = Oral liquid supplements or enteral (tube) feeding
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RGURE 20-1 A, Normal liver. B, Liver with damage from chronic active hepatitis. €, Liver with
dzmage from sclerosing cholangitis. D, Liver with damage from primary biliary cirhosis. E, Liver
with damage from polycystic fiver disease (heckground! and normal fiver Foregroond! (Courtesy
Baylor Simmons Transplant Instibute, Baylor University Maedical Canter, Dallas, TH)
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