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PHYSIOLOGY OF ABSORPTION Active space -----

Introduction 00:00:28

Averoge leng’ch of small intestine @ SO0 ecm
Averooe \eng’ch of \arge intestine : S feet
amall intestine < 300em : Short bowel SBndrome.

Feotures of small intestine :
* Villi (absorption) and erypts (secretion).
e Continous renewal of intestinal epitheliol cell occurs every 48-7d hours.
- Cg\‘mdr\cod structures surrounding villi are colled Crypts of Lieberkuhn.
* Alpha defensins, lysozymes, phospholipase Ad are produced by Paneth cells.

-

Paneth cells, locoted ot the base of the crypts of the small
intestinal mucosa with br'\gh‘c red cg’cop\asmic 8mnuleg.

e Luminal surface of small intestine has visible mucosal Lolds called Plica

circulovis.

* Interstitial cells of Kajol are pacemalker cells of small intestine.

* prunmner’s Sland are submucosal 8\ands in duodenum which secretes
bicarbonote rich alkaline juice

® Mocroscopic lﬂmpho'\d aggrego&es in ileum are colled Paﬂer’s potches.

Enterohepatic circulation 00:04:54

Fok (most calorie dense nudrient) absorption hoppens in the proximod small
intestine (ejunum.

Fot absorption happens only by the formodion of micelles.

Bile acids are required for micelle formadion.

General Medicine « v1.0 « Marrow SS Medicine
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Gastrointestinal and Hepatobiliary System

enterohepatic circulodion :
Primourg bile acids : Cholic acid, chenodeoxgchohc
ocid are formed, in the cytoplasm of the liver (7
hﬂdroxglase—a is the rote limi’cmg enzyme

|

Conjugodion with 8|50ine or taurine 1o form
conjugated bile acids (bile salte)

and part of deudenum
Formoadtion of micelles and $at absorption

Terminal lleum

|
\2 \2

9S % of the bile salts reabsorbed Remaining S % of the bile salts
(enterohepatic circulotior) reach colon

Deco@ugc&ed b5 bacterio in the colon

l

Converted to secono\arﬂ bile acids

(deoxgcho\ic acid and lithocholic acid)
Note:

* Bile acid pool : 49

* Amount of bile acid produced per day : SO0 mo

* Amount of bile acids excreted per day * SO0 mg

* Bile reabsorption in the ferminal ileum is via. Na™'~dependent active

’mmspor’c process

<~.,,
o
-~
~

5‘
\%&J’cs £rom boacteriol action

LY in colon
L3

L )
Returned to I‘\ve‘
vioportal

enterohepatic cireulotion of bile salts

General Medicine * v1.0 « Marrow SS Medicine



Physiology Of Absorption

pile acid defect : Malobsorption ot Soks —> Steotorrheo——>

diorrheo

Steps of fat absorption

00:15:02

O

Absorph\/e
ep‘\’chehal cell

1. micelle formadion

Fo@ch:) acids and
monoglgcer\des Foec{5 acids and monog\gcer‘\des
(resulting from Sot d\ges’don)

{:;5; i:j: ﬁ leave micelles and enter

Lumen of
3 l,‘;&muds\on
intestine \

epi’fhel'\al cell

gé?zéﬁ‘g?

Foedﬂ ocids link o form
Jcr‘\glgcerides

Foﬂr{5 3\obudes combine with
proteins o Lorm chg\omicrons
(inside &olg opparatus)

chglom'\crons are extruded
$rom the epithelial cell and
enter o lacteal

(ymph cap‘\\\arﬂ)

Lﬂmph in the lacteal
fransports ch5\omicrons awoy
Lrom intestine

a.micelle absopr’r\on ocross the intestinal ep'\’che\'\al cells o%ejunum.
3, esterificadion Fodc{g ocids released from micelles linked to 8\5cero\ ‘o form

Jcr\g\gcer‘\des.

4, Chg\om\cvom Lormadion in the 30\3'\ apparo@cus : onpro%e'\r\ (ﬂpo & 48) combine

with lipid. to Lorm apol\poprofe\n.
S. ch5\0m10r00s ore extruded from the ep\%he\iod cells and enter the

\;jmphajrics.

b. Tmnspor’coec‘\on o¥ chtj\om‘\crons awoy Lrom the intestine.

Defects in \'\p'\o\ d'\ges’don and absorption in steotorrhea

Transport of bile acids

Phase : Process Pathophysiologic defect Disease example
gile acid synthesis Decreased hepatic function Cirrhosis
Detruction of the bile ducts PeC, PSC

micelle formadion

Deconjugoedon of the bile acids gmall intestinal bacterial
overgrowth (5180

General Medicine - v1.0 + Marrow SS Medicine
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520 91 Gastrointestinal and Hepatobiliary System

----- Active space ----- Lipolgsis formodion Decreosed l'\pase secretion Chronic pancreatitis
mucosal uptake and nmucosal dﬂsilunc’don Coelioc disease
reesterificotion Whipple’s disease

Tropical sprue
C/\'\Blomicron Lormodion Absent be’cahpopro’ce‘ms ﬂbe&ahpopro’reir\emia
De\ivery $rom intestine Abnormal lﬂmphoedcs Intestinal
Iqmphanqieo’msia
8n’cerohepocdc circulodion Abnormal ileal function Crohn's diseose
hiS)
Note :
* &lobal malabsorption (Carbonydrates, proteins, ok rmalabsorption) is seen in :
- Coelioce diseose - Yopical sprue

- whipple’s disease

Comparision of different types of fatty acids 00:20:26
Long chain medium—-Chain (MCFR) Short-Chain (SCFR)
Carbon chain length 13 8-1a <8
Present in diet In large amounts 0 small amounts No
Origin In diet os Onl3 in small amounts in Bacteriol degmdo&ion in colon of
Jcriglﬂcerides diet as ’rriglgcerides non-absorbed carbohﬂdrodces to
Fodty acids (ot in died)
Prima@ site of odosorp’r'\on Small intestine Small intestine Colon
Requires pancreatic lipolysis yes No No
Requires micelle formodion Yes No No
Present in stool mMinimal No Substontial
Comparison of bile acid and fatty acid diarrhea 00:25:00

. Faﬁﬂ acid diarrhea : Seen in extensive ileal disease resm’cing in steatorrhea
which causes diarrhea when it reaches colon.

* Bile acid diarrhea : Seen in limited ileal disease where the defective bile
acid reabsorption is compensated bﬂ hepadtic SSn&’nesis. The bile acids
reaching the colon cause diarrhea

Bile acid Fodt’clj acid

diarrhea diarrhea

extent of ileal disease Limited extensive
lleal bile acid absorption Reduced Reduced
Fecal bile acid exeretion Increased Increosed

General Medicine * v1.0 « Marrow SS Medicine
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[ Bile acid diarrhea. | Fatty acid diarrhea |
Fecal bile acid loss componsated by hepadic synthesis Yyes No
Bile acid pool size Normal Reduced
Intraduodenal (bile acid) Normol Reduced
Steotorrhea None or mild > 30 q
Response to Cholestyramine (bile acid binding drug) ves No
B Response to low ot diet No Yes
Carbohydrates 00:29:29

site of absorption : Proximal small intestine

Absorbed as monosacharides :
* glucose ) Via S6LT-I (Sodium dependent glucose
* Golactose - transporter—b, secondary active transport
e Fructose : 6LUT- S (acilitoted ditSusion)

Note :
° SGLT- a4 Predom\nen’% seen in PCT
o SGLT- | : Predominent in brush border of the small intestinal mucoso
Gejunum.
* SeLT- | defect : Familial glucose galactose malabsorption syndrome (roxe)

Loctose intolerance :
l. P(‘zmamj lactose intolerance :
* Defect in lactase enzyme
* Child presents with failure to
thrive, irr\’cab\\'\’rg, '\nab‘\\\’rﬂ to
gain weight, vomiting, wodery

diorrheo.

Tests fo diagnose primary loctase de%c\encg :
* Stool pH = Acidic (presents as diaper dermoditie)
° Stool reducmg substance : Positive
a. Seconda% loctose intolerance : Associoted with other
diseases which affect the intestinal mucosal epithelial integrity
Adult : 185 like 35mp’coms

General Medicine * v1.0 « Marrow SS Medicine




522 Gastrointestinal and Hepatobiliary System
Active space - Protein malabsorption 00:34:17

LUfRen o2 En’cerocg&e

small intestine 2 No*

an

a Na™
Aminoacids Fations Aminoacids Focilitad
{ransporte viow variof

Prokeolgsis

Di'tri pep{ H' il :
»  Di/tci peptides
ﬁd

— s N

H ————

F\bsorp’cior\ of proteins in small intestine and of then into blood cgcle

® enterokinose coverts trgps‘moggn ’crﬂps‘m
* Proteolysis : pepsin / trypsin
* enterokinose de%c‘uencg * Protein malabsorption is seen

® Neutroal omino ocid ’cranspor’cer defect : Haﬁnups disease (presen’cs like
pellagra. with dermatitis, diarrhea, dementioD.

* Dibasic aminoacid transporter defect : Cystinuria. (COLA = Cystine, Ornithine,
Lysine, Arginine in urine).

General Medicine * v1.0 « Marrow SS Medicine



GASTRIC ANATOMY / GASTRITIS

Anatomy 00:01:10

Esophagus

Lower
esophageal
sphincter

Rugae

Greater curvature

papilla

Pylorus,

Major
gl papilla

Circular folds

Duodenum (segments 1-4)

Parks of stomach

GASTRIC PIT
SURFACE MUCOUS CELL
(secretes mucus)

MUCOUS NECK CELL
Lamina (secretes mucus)
propria

PARIETAL CELL
(secretes hydrochloric
acid and intrinsic factor)

o

)

GASTRIC
GLANDS

.“\_’_\‘

-~
L

CHIEF CELL (secretes
pepsinogen and
gastric lipase)

1703

G CELL (secretes

the hormone gastrin)
Muscularis
mucosae
Submucosa

Anadomy of tomach

General Medicine « v1.0 « Marrow SS Medicine

92 523




524 92 Gastrointestinal and Hepatobiliary System

Parts of stomach :

* Fundus

* @ody/corpus : Contoin rughe

* Cardio : Not defined correctly, belived to be o 3em narrow passage
between N squarmous epithelium of oesophagus and gastric epithelium

® Antrum : Below incisuro angularis., with pﬁlorus.

Fundus :
® Contains mucous and endocrine cells.
* eCL (enterochromod®in like celle) produces histamine.

6od5 :
Contain oxyntic glands.
® Less number of mucous and endocrine cells.
* Oxyntic/parietal cells :
- Bt the level of neck/isthmus.
- Produces acid and IF.
* Chief cells which produce pepsinogen are present in the base.

Antrum/ pﬁlorus :
® Contains pgloric 8|omds.
* Also contain g cells thot produce Sas’cr'm.

Esophagus

B Y ST
AR P

5 Fundus

Lower
esophageal

sphincter 3 = Cardia \ {
B

Lesser curvature

Angularis

Pylorus

papilla Greater

curvature

Major
papilla

Circular folds

Duodenum (segments 1-4)

Ports of stomach
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Gastric Anatomy / Gastritis

Loyers of Sas’croduodenal mucosal defence :

Luminal pH is | to a.

INJURY ULCER
H. pyloriinfection !
NSAID

Aspi i
T

Alcohol

Gastric hyperacidity
Duodenal-gastric

Mucus

Mucosal-

A ‘.b'?{.) f:", i‘
'c@ L w‘ »A ® |
INJURIOUS EXPOSURES o
OR P e N
® wmpaimep Derenses @ ; debrs "V
Muscularns
mucosae B o e Acute
—— inflammatory ()
L cells
Submucsa % — Gandaion )
~— Fibrosis (S)

Gostroduodenal mucosal defence
Loyers :
L. mucosa : gpithelial cells, coverd with mucus/gel.
®* Laminoa propr'\a.
°* muscularis mucoso.
a. Submucosa : Meissner’s plexus.
2. muscularis propria : Outer long\’md\nod, inner circulay.
* petween them lies the m59n+er\c plexus.

4, Seroso.

Protective factors :
°* mucous secretion.
° picorbonate secretion.

e Qegeneroed\/e capac‘\’rﬂ.

* 3layers of gastroduodenal mucosal defence : Preepithelial, epithelial,

Subepi’chehal.
. Smg\e most importont Lactor in defence is prosmg\and\ns.

* pPacemaker cells of &I : Interstilial cells of kajal.

enteric nervous 35sfem :

* AKA 4 2 =ttle brain.
* Intrinsic innervation : Auerbach plexus (Motility, meissner’s plexus (Intestinal

secretion).
o exdringic innervadion : ANS.

General Medicine * v1.0 « Marrow SS Medicine
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Gastrointestinal and Hepatobiliary System

Cooperotive sijnergisrn :
* 2CL — Histamine — Increases cAMP — Increase acid production.
* &RP (bombesin) — g cells — Gastrin — CCKB receptor parietal epitheliol
cells — Increase acid production.
* ACH — M3 (Via. Ca*D — Increase acid production.
Note :
Cer/Pes/Somodostodin/&IP : Decreose acid production.
BRO/MAO > 0.6 : Indicotes gestrin secreting tumors like gastrinomo.

Acute gastritis 00:14:03

* Inflammoadion of gastric mucosa.

* m/c couse is NSAIDS > infections.

* Histology : Infiktrotion by neutrophils.

® No correlotion between endoscopg ond his&olo%.

Acute phlesmonous gostritis :
¢ Dangerous acute 3askri’ds.
2 Progressi\/e inflammoadion with ’chic\ﬁen'mg of the wall, necrosis and gas
formadion.
®* Seen onlg N immuNocompromised.
* Coused bﬂ streptococci > e.coli.
* Charocterised by acute abdominal pain, vomiting and fever.
* Can lead to stomoch wall necrosis.
s H'\Sh mormmg.
Chronic gastritis :
Super?iciod involvement with lﬂmphocﬂ’ces and plasma. cells.
Can progress to oecroph‘\c Sas’cri’cis — Intestinal me’caplas\a —> D53plas'\a —>
Carcinomo.
Types
l. Tgpe A 8&5&('\’(\3 :
*  Autoimmune.
® HLA B8 and DR2.
® Associoted with SLe, TI bm, vitiligo.
* AMAS : Autoimmune metoplastic atrophic gastritis.
* Anti parietal cell antibodies present — Loss of acids and IF.
= Qch|orh5dria, megaloblastic anemio seen.
- No inhib'ﬁrorg factor for gastrin Hypergastrinemio.
- Gosrs for 8as’rr'm secrehng carcinoid fumor : me seen modignancg.
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Gastric Anatomy / Gastritis

* 600\5 iS generod\g involved,
L Pa‘cchﬂ a‘crophg ond po@cchg me’cap\as'\a.
* Risk of Ca stomach is very less.

a Multifocal atrophic (H. pylori) b Autoimmune corpus-restricted

Much less
inflammation

™ Antral gastritis

Feotures of chronic Sas’cr'\hs

a.'fgpéi@ngéi(ﬁk;(&ﬂﬂAGDi

© m/etype.

¢ H.pglor'\ reloted.

* environmental metaplastic adrophic 8&5’«‘\’(‘\3.
* Antrol predominant 5as’cr‘\’c\s —> Pangas‘«‘\hs.

* Ditluse o&crophg ond s\gr\i?\can’c metaplasia. — Hioh chance of adenocarcinomo

of stomoch.

Note :
* aos\nophihc 8as’cr'\hs presen’cs with intestinal obstruction.

* Russels body gastritis has pseudotumor endoscopy appearance.
e Crohns disease : Commonest cause of 8mnudoma’cous gas&ri’cis.
* Lﬂmphocﬂhc 3as’cr\’c\s ie associoted with coelioe diseose.
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Blopsy sites A2
D intestinal metaplasia 550 x 418
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Gastrointestinal and Hepatobiliary System

menetrier’s diseose :

nger’crophic gastritis.

Foveolar hgperp\asia with large tortuous mucosal folds which leaks proteins
(protein losing gas’cropa’chg).

Mediated by TGF alpha, linked with cmV infection in children.

Body and fundus involvement.

Hﬂpoodbumir\emia + edema + ugl symptoms.

Premod‘\gnan’c condition.

gndoscopy with full thickness biopsy is mandatory,

Treatment : Monoclonal antibody against 2&FR (cetuximalk.

Note : Protein \oos‘mg er\’ceropodchg seen in intestinal \Smphog\ec%asia,
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