Patho lec #1

The liver

· The liver is an organ with many functions & the lose or derangement of these functions in the liver associated with manifestations   & that’s why   the liver diseases can manifest because lose of very important functions

· The liver is a vital organ & derangement of liver function associated with lose of some metabolic pathways for example  :  

1- Glucose metabolism occurs  in the liver & that’s why  we expect  when  we have liver disease we have derangement in glucose metabolism 

2- Synthetic function is very important mainly albumin(the major blood protein ) & clotting factors that’s why   when we have liver disease ,we expect lose of the albumin & clotting factors so the patient will develop bleeding for example  & hemodynamic abnormality because lose of the albumin  
3-The liver is very important site of detoxification  of different type of chemicals including the drugs (the major source of the chemicals that introduce in our bodies ) & when we have liver disease ,we lose this important function 

4-The liver is very important site for storage of different material  such as glycogen ,TG (triglyceride) , minerals(Fe, Cu ) & vitamins 

5-Excretory function (production of the bile (very important function )) 
· The main source of the bile from the blood & lysis of the RBCs & that’s why when we have derangement or disease in the liver  , the bile production & excretion might be lost  & patient with liver disease commonly develop what’s known as [jundice]

· Jaundice : yellowish pigmentation of the skin ,conjunctiva membrane  over the sclerae & other mucous membranes caused by hyperbilirubinemia [Wikipedia]
· Liver weight normaly is about 1.5 Kg (about 2.5%of the body weight)
· There is two important source of blood supply of the liver : 

1-portal vein

2-hepatic artery

· This circulation (portal route ) is very important because organs (GIT organs & bowels) drain in this route and bring all nutrients & materials that’s absorbed from  the GIT  to liver in order to be processed & stored complex in order to distribute these substances to rest of the body 

· The liver is very important to appreciate the diseases & that’s why the liver was divided into functionally units (sites) & these sites are very important to be recognized   because different diseases might be initiated in these sites however with progression of the diseases , all the liver tissue can be affected 
· We have 3 zone (zone 1,2,3) & these zones divide the parenchyma(that composed of hepatocyte )  between central vein & portal tract  on the base of distance from the blood supply 
· The zone 1>> the closest to blood source

· The zone 3 >> the farthest from blood source

· The functional unit of the liver is the structural hexagon (compose of the central vein surrounded by six portal area ) & this functional units is very important to carry out normal function 

· Tab le$ Kaman important ya 7elo  ?!  because  some diseases can start in zone 1 and other diseases start in zone 2 and  others in zone 3 >> y3nee bets3edna w btsaheeel 3alena e diagnoses :D
[image: image1.jpg]Lobule

LS

2o SRS
e e
Saeels Hﬂw-./nﬁ.
ORI
oo oono.ia.uﬁi
R
B





It shows the central vein (in the middle)  and this is the portal area ( left down  corner)  that’s contain 3 structure [bile duct,portal vein and hepatic artery )

· Note : back to hand-out #1 to see the histological section (ma betbyeen lama tet9wr w btetl3 mo wad7aah ) >> this is normal  structure and you must  see it  in order to differentiate the normal from the ubnormal 

· The normal liver is soft organ & the outer surface is smooth however this will be changed if there is any disease  affect the liver 

· When there is a disease ,we have injury to the hepatocyte 

· Regardless to the underlying causes , liver can react or can have change in any disease process that compose of :

1-Inflammation >>this is common &result  of many type of disease & inflammation of the liver called (hepatitis) 
· in general inflammation of the liver like any organ (start by infiltration of the tissue by inflammatory cells)

· the liver inflammation start in the portal area  however with progression of the disease or if the disease was severe enough ,spillage or penetration of the inflammatory cells to the parenchyma will be happened 
2-Degeneration  of the hepatocyte

· the hepatocyte can react to different  disease  throw different change & the simplest one is ballooning degeneration that result from mild injury to the heaptocyte & the hepatocyte will swell and enlarge in the size because of the injury that’s affect the solubility for the water & the electrolyte and this is the mild form 
· however the hepatocyte can also have more severe type of the injury which is the accumulation of the bile ( synthesized in the hepatocyte )  in the heaptocyte and the presence of the biliary  material within the hepatocyte  & inability to  excrete of these materials will give us reflection of disease process 

· when there is accumulation of bile in the hepatocyte ,accumulation of the iron and the copper will be happen & the hepatocyte will be demonstrated  

3-Infiltration of the liver by fatty tissue (steatosis(fatty change))
· The fat is not normal component of the liver &that’s why presence or deposition 

· Of the fat within the liver give us some sort of the injury 
· The steatosis is not specific disease & it’s reflection of many other diseases & other type of causes

· The most common cause of the fatty change ( steatosis)in the liver  is A)  alcoholic liver disease (chronic alcoholism associated with fatty infiltration of the liver) & B)  Reye syndrome (remember from pharma 1 it’s associated with viral infection and aspirin intake in the children ) &C) acute fatty change in the pregnancy 
Note :All of the above condition  appear as microvesicular steatosis 

· microvesicular steatosis :accumulation of fatty droplets into the hepatocyte but these multiple tiny droplets do not displace the nucleus 

· macrovesicular steatosis :single larg droplet that displace the nucleus & maybe seen in alcoholic  liver disease or in liver of obese or diabetic patient 

· the normal liver is brown in color but the fatty liver is yellow(it’s appear yellow in severe fatty change )

· (back to slide # 12 to see the histological section ) >>   the degree of the infiltration maybe variable but here it’s severe infiltration and during the processing the fat dissolve in the solution so in the tissue when you see this vacuole or spaces ,these represent the fat 
4-Necrosis: it’s very significant finding  in the liver during disease process and depending in the degree of the necrosis ,liver functions maybe lost
· Liver necrosis (as Dr said ) : it’s mean lose of the heaptocytes that’s are the functional sites of the liver & that’s why if the process is extensive , it’s may associated with lose of the liver function & liver failure 
· Necrosis in the liver divided depending on :

The type :1-coagulative necrosis  2-necrosis presence as individual cell necrosis forming councilman bodies  3- lytic necrosis

· sometime the necrosis or the most common cause of the necrosis is toxic rather than ischemic however  however the ischemic cause may occur in the liver 

the location : 1-centrilobular necrosis :around the central vein  2-midzonal  3-periportal  4- focal 
· note : all of the above is important for diagnosis because the different type or causes of the necrosis can be associated with initiation in certain area(site)

· however if the cause progress & present for constant period of time ,we will find that necrosis will involve whole the liver & the underlying cause can’t be  defined by examination of the liver tissue 

· in general , the necrosis mean lose or death of the tissue  in any site 

5- regeneration: another feature of the liver injury 

· The liver is well known organ to be able to react to the injury by stimulation of the remaining cells to regenerate 

· This process of the regeneration  is associated with production of the changes in the liver that associated with chronicty  & that’s why when we have chronic liver injury to the liver the remaining hepatocyte  regenerate & divide  to replace what is lost & the regeneration can produce some changing in the liver that are prominent in certain condition 
· The cell that regenerate into hepatocyte known as oval cells 

· Note ( Dr didn’t say  this point ) :the cells of the canals of Hering constitute a reserve compartment of the progenitor cells for hepatocytes & bile duct cells & these cells known as oval cells 

· If we remove or injure large part of the liver ,still the remaining hepatocyte are able to regenerate & carry out the function & that’s why liver failure occurs only  when most of the tissue was  lost

· When liver failure was occured , this mean the whole liver was lost 

6-very important sequentially of different liver disease or injury  to happen is fibrosis  

· When we have fibrosis, all the other feature or changes that’s occurred in the disease process is reversible  EXCEPT fibrosis

· When we have fibrosis  , it’s the first step of the irreversibility & the fibrosis can progress into >>7-cirrhosis(well known condition associated with lose of hepatic function normality)

8-Ductular reaction or proliferation ( Dr. ma jabat sert hay el point  mn 2sloo!)

Clinical consequences of liver disease

· All of these clinical manifestation   related to :

1-because there is development of hepatic failure
2-development of cirrhosis

· hepatic failure can be acute or chronic process depending on the underlying cause

· cirrhosis is a form of a chronic hepatic failure 
3-in addition to these  liver diseases particularly the causing cirrhosis associated with vascular derangement& abnormality in a blood flow in the liver this will create what’s known as portal hypertension
4-the major function of the liver is the bile excretion & if the bile can’t be excreted because the hepatocyte are sick !and can’t carry out the normal function ,the bile will be accumulated &within the small bile duct & this known cholestasis
· and that’s why the patient will present with one of the manifestation that’s related to one of these consequences & may related to ONLY one ( y3ne momken ykoon related la 2k-thar mn consequence w momken bas related to  consequence  waa7d )
*hepatic failure *

· Hepatic failure can be acute or chronic

1-acute liver failure when there is hepatic necrosis & lose of the hepatic function with very short period of time 

2-chronic liver failure associated with condition take more time like cirrhosis

3-sometime in rare condition the hepatic failure can occur without even having necrosis of the hepatocyte & this is related to functional derangement within the hepatocyte (hepatocyte viable but unable to perform normal function )

· The most important cause of acute hepatic failure is drugs or fulminant viral hepatitis  

· When we have liver disease we always exclude the drugs because the drugs are chemical that can react with the liver & the liver is very important organ for metabolism of the chemical and that’s why the liver is usually affected by these chemical & certain  drugs will produce the  effect in the liver even in the first dose & not necessarily related to chronic use of the drug

· The acute liver failure (which occur in short period of time ) manifested by encephalopathy (  which is associated with derangement or  infection of the CNS) which occur within 2-3 weeks but if the acute liver failure progressed  in longer period of time, it’s called subacute failure
· The hepatic failure it’s associated with necrosis of the hepatocyte so when we look to the liver ,we see massive necrosis of the hepatocyte

· Chronic liver disease usually associated with abnormality destruction 

Of the hepatocyte which occur over a long period of time

· Note (Dr didn’t  say this point ) : chronic liver disease  is the most common route to hepatic failure  & it’s the end point of relentless chronic liver damage ending in cirrhosis )

· In the case of hepatic failure without necrosis ,it occurs  mainly  in tetracycline toxicity & Reye syndrome which occur in children following viral infection and this case occur not as common as chronic hepatic  failure   

Clinical manifestation (feature) of hepatic failure 

1- Jaundice is characteristic manifestation of the liver disease however It’s maybe  absent (increase in bilirubin in the blood & this will cause change in the color of the skin & the sclera of the eye )
2- The patient with liver disease will develop hypoalbuminemia so the patient with liver disease will have  edema
3- The patient with liver disease will develop hyperamonemia because the liver is the site of urea metabolism so the ammonia will accumulate 
4- In the liver disease the patient will have specific odor because the action of the bacteria in the GIT (fector hepaticus (musty or sweet &sour)) 
5- The patient in liver disease might have abnormality in the hormone level particularly patient with cirrhosis ,they will develop what’s known as palmar erythema “the palms will be red in color due to accumulation of the hormons particularly the estrogen  >>palmar erythema hyperestrogenemia
6- The hormons associated with dilation of the blood vessels so the patient will develop spider angiomas with compose particularly of pulsating small blood vessels with  radiating smaller capillaries  creating the appearance of the spider 
7- The patient will be affected with increasing the level of the estrogen that’s why they have hypogonadism & gynecomastia (increase in the size of the breast )
*Complications*
· The patient with liver disease might have complications & these complications is very series & associated with sever result

1- When we have liver failure ,other organ will be affected like the kidney & the lung (multiple organ failure (respiratory & renal failure )) 

2- Patient with liver disease they will have coagulopathy >>bleeding
· The defect factors are factor II, VII,IX,X

· All of the above factor  produced in the liver & when the liver cells are diseased (hepatocyte) ,the level of these factor will be low so the result is the  bleeding

3- One of the very important effect of the liver failure is exposure of the brain to the toxic metabolite that can present in the blood & the liver is the major site of the metabolism & detoxification &this is important to the body in order to eliminate the toxic substance that can produces or introduced  into the body & if this function was lost , all the toxic substance particularly the ammonia which can pass to blood-brain barrier & can affect the brain & that’s why the patient with chronic liver failure eventually will go in what’s called hepatic encephalopathy 
4- Hepatorenal syndrome “Dr. didn’t say this point)

Alcoholic liver disease

· the alcohol is widely abused & used toxic substance 

· in certain country ,the alcohol is common used “drink”  & it’s associated with liver disease however development of the liver disease in the alcoholic ,depend on the duration of the intake & the amount of the intake daily 

· in the alcoholic ,there are two important causes of the death 1- cirrhosis 2-accident commonly associated sometime  with fractions that maybe associated with death

The pathogenesis

· Short-term ingestion of the ethanol (about 8g of the ethanol /day ) is associated usually with mild (reversible) changes in the liver and considered mainly in fatty change however if the intake increase,more severe injury or irreversible injury to liver will be happen if the intake exceed 100 g
· Other important determinant of development of liver disease ,it’s the enzyme involved into metabolism of the ethanol & that’s why individual variation in the  development of the liver injury by alcohol will be found 

· The level considered as to be toxic to the liver can be produced by intake of about 44ml of the ethanol however the habitual drinkers they can consume more &that’s why they will have liver damage

· The occasional drinkers may develop liver injury more severe than habitual drinkers because the tolerance rate is different that’s why the occasional drinkers may have severe injury & severe failure & the level of the ethanol blood is about 300-400mg/dl

· The habitual drinkers can tolerate very high level of the ethanol ( up to 700 mg/dl) without having clinical effect & this related to metabolism of the ethanol in the body by cytochrome p-450 system which involve different type of the enzyme 

· The enzymes in the cytochrome p-450 system (CYP2E1) affect ( increase) the rate of metabolism of the ethanol & increase the out come too

· the enzymes in the cytochrome p-450 system was activated by ethanol and the alcohol drinkers may take drugs & these enzyeme involve in the metabolism of these drugs but in higher rate(more rapidity in the metabolism )  because of the activation by the ethanol so>> we give them higher doses ..capito hope that !

· but sometime when we increase the doses, we will have toxicity by post product of the metabolism !! 
the outcome of the chronic alcoholism

(forms of alcoholic liver disease):
1- Fatty change occurs in the most of alcoholics (hepatic steatosis)
2- Alcoholic hepatitis associated with more injury to the hepatocyte & lose of the hepatocyte occurs in about 35% (one third) of the alcohol drinkers
3- Cirrhosis develop in about 14% or 15%of the alcoholics 
· However these are not steps of the disease development  , because the patient might present with cirrhosis without going to other disease form 

· When  we have fatty change in patient with cirrhosis ,we should always suspect alcoholism is the main cause (not the only cause ,but the most top cause in our list )

NOW we will go in details :D :>>

1-hepatic steatosis:
· fatty changes may occurs in alcoholisms (not ONLY the alcohol (ethanol) cause steatosis but there is another chemical causes )

· ethanol will distribute the fat in the body & that’s why is associated with flooding or increase the fat level in the circulation that will deposited in the hepatocyte  

· the alcoholism is associated with fatty changes ( initially is reversible) & that’s why if the individual stop taking of the alcohol ,the fat can dissolve & the liver will get back to normal but if it presented for long period of time ,it might associated with production of some other changes in the liver particularly fibrosis 

·  remember when we have fibrosis , it’s mean irreversible condition 

2-alcoholic hepatitis 

· The injury here associated with injury of the hepatocytes themselves

· The fatty change particularly not necessarily associated with lose of the function& that’s why the liver will be functional & the patient may have not any clinical manifestation except   increase in some enzymes level

· In alcoholic hepatitis we have some characteristic finding: 
1-hepatocyte swelling & necrosis 

2-development of Mallory-hayline bodies which is accumulation of the globules within the cytoplasm of the hepatocyte that’s result from damage of the cytoskeleton (  which  are proteins found in the hepatocyte )that get accumulated & form these  bodies as hayline manar  
· Mallory- hayline bodies are characteristic of  alcoholic liver disease however it’s NOT pathognomonic , there are also seen in other cases (back to slide # 35)   

· The presence of Mallory- hyaline bodies should raise the suspicion & point to alcoholism 
3-infiltration by neutrophils (Neutrophilic reaction) (indication of inflammatory process )

4-depending on the severity usually the alcoholic hepatitis associated with increasing the risk of development of the fibrosis 
· increase the number of the attack of alcoholic hepatitis is associated with increase the risk of developing fibrosis & this mean that the hepatocyte was injured by ethanol & also associated with 5-cholestasis with deposition of the biliray products in the hepatocyte 
· alcoholic hepatitis manifested by lose  of hepatic function
"Never consider the possibility of failure; as long as you persist, you will be successful." .. Brian Trac
………………………………………………………………………………………………………
Done by  your  brother :Khaled  omar  AL-assaf

