Enterohepatic circulation

1 94% of bile salts are reabsorbed, about of
this by Diffusion through the mucosa in the
and the remainder by
an Active transport process from the
and returned to the liver to be secreted. i s memicven o

1 5-10% enter the colon salts of deoxy (reabsorbed)
and II)ithocholic acid (insoluble and excreted in the
stool).

1 The total bile salt pool in the body is 3.5 gm (recycles
6-8 times), and the amount lost in stools (0.2-0.4
gm/day) is replaced by new synthesis in the liver.
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If the enterohepatic circulation is interrupted
- liver cannot compensate and signs of bile

salt deficiency appear (steatorrhea, deficiency of

fat soluble vitamins , cholesterol StoNes). yer e oo e
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B|Ie secretion by the liver is increased by:-

" Chemlcal mechanism; Bile salts returned to the liver
by the enterohepatic circulation stimulate further bile

secretion.

m Hormonal mechanism; stimulate the
agqueous alkaline Dortlon of bile and increase bile
flOW sphincter of oddi H relaxation Jaxa9 gallbladder H contraction Jass CCK J/ Lei

m Neural mechanism: occurs in the cephalic phase of
digestion . Mediated via the & cause

increased water & bicarbonate content of bile.

are substances that increase bile
formation by the liver and bile flow .e.g. bile salts &

secretin.

are substances that increase move bile

“from the gall bladder and increase bile flow .e.g. CCK
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Chapter 64 Secretory Functions of the Alimentary Tract

Vagal stimulation
Secretin via Bile acids via blood causes weak
blood stream stimulate parenchymal contraction of
stimulates secretion gallbladder
liver ductal
secretion

Bile stored and e
concentrated up ; ¢ \

to 15 times in

gallbladder Pancreas

Sphincter of I

Cholecystokinin via blood stream causes:
1. Gallbladder contraction
2. Relaxation of sphincter of Oddi




Liver' Regulation of bile
production/secretion

B|Ie SyntheSiS 1 Nervous control from

parasympathetic via

along vagus (X) nerves stimulate Vag us nerve
bile production by liver

@ Parasympathetic impulses

() Secretin enhances flow . . AUtO.req(”ation by
oiblerchinHCO; ron e sensing the presence
e * of fatty acids and
amino acids in the
acidic chyme

entering the duodenum stimulate secretion .
of cholcyslokin (COK) ko bood the secretion of the

o catiut AR Enteroendocrine, CCK
@ CCK causes Ay secretion of secretin into blood.
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Pear-shaped sac,

7-10 cm long
Physiology
@ Stores and

concentrates bile
between meals

B CCK stimulates bile
release for fatty meals

# when the small
intestine is empty, the
hepatopancreatic
sphincter closes,
forcing bile into the
gallbladder for storage
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1-Storage of bile: between meals, the sphincter
of oddi is tonically contracted, so bile flow
retrograde upwards through the cystic duct to
be stored in the gall bladder.

2-Concentration of bile : by active reabsorption
of Na+, followed by passive reabsorption of
water and most electrolytes, except calcium
(bile salts increase 5-10 times, water content
decreases to 89%).




3-Acidification of bile: due to bicarbonate
reabsorption during concentration, pH= 7-7.4
(prevents Ca 2* ppt and formation of gall stones).
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4-Secretion of mucus from mucous
glands in the mucosa: it Protects the gall bladder
wall against highly concentrated bile salts, gives
the bile a semi fluid consistency, and acts as a

Lo gl Lyiladuds oy g Gl 3,1013 8)lyo alas Jasy UL -

lubricant in the small intestine. o suvs ol Lo
5-Evacuation: by contraction of wall and relaxation
of sphincter.




Bilirubin J/
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Protein oaxa

= Hb of RBCs is phagocytozed by RES Heme + Globin.
O ion et et _
= Heme ring is opened Iron is stored in the liver.eniin w.i e
_(fou: pyrrole rings)

= The remaining part of heme is converted to the Green

albumin Ji dlaas dlaay ol 233

pigment biIiverdicgmm reduced into blood,
combine with albumin (haemobilirubin, unconjugated,

destruction of RBCs JI (s @ils dildic claa daacuis active uptake 4.[,.3.@.\

indirect or free bilirubin) liver where albumin is
detached, while bilirubin is conjugated with glucuronic

acid (Conjugated or direct bilirubin ). ™ Liiuiran @ emoyse s o o e
[ lEdadiesee s | : : :

m Conjugated bilirubin is actively transported into the bile
canaliculi golden yellow color of liver bile  Smali
intestine is convertlegl to urobilinogen most

colon J/ &8

urobilinogen is converted to sterocoblinogen - Stool
wuzz(sterocobilin, brown color of stool).

= 5% enter the general circulation (urobilinogen)

oxidation e L

kidneys  urine (urobilin). ssuos ce gsss s
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Extravascular or intravascular hemolysis

Unconjugated bilirubin Urobilinogen e
Blood + albumin 1

Hepatic sinusoid
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mouth J/g eye Ji Lo guas

Definition: Yellow discoloration of skin and mucus
membranes due to presence of excess level of bilirubin

(free or conjuga ted) Gt ) Al Jasis ol o8l o bile Salts Ui 5

hepatocellular J L obstructive L suic (s cla

Causes Excessive hemolysis Liver disease Cholestasis
of RBCS Infection viral Intrahepatic cirrhosis
Hemolytic anemia, hepatitis Extra-hepatic GBS
drugs, Chemicals 5o, Carcinoma stricture

Autoimmune disease  chloroform Dmgs
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Mechanism IProduction of free bill Liver cannot uptake Liver conjugate but

Conjugate and cannot excrete bil to
excreate bil intestine

Blood Bil Haem bili 1 | Both I Chole bil I I

Bile salts Absent Present Present

Urine Bili Absent .iu sy unconjugated ws oy Present Chole bili Present Chole Bili

JI & T 9 sl oo big Y urin JL

wer Dark brown Very dark {rglthy
brown R e

Color normal

alad olas Jas liver JI Y

Stool Very dark stool Pale stool Very pale stool




