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The Colon Aoz’

Hepatic—
Flesure

Made up of the:
e Caecum
Colon - ascending, transverse, descending and sigmoid

Rectum
Anal canal
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Hepatic portal vein
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colon - ; "N R Lymphoid nodule Longitudinal layer
(tenia coli) Muscularis

Descending externa

colon

Circular muscle

Internal anal sphincter
External anal sphincter

Anus



LARGE INTESTINE HISTOLOGY

Simple columnar mucosa
Deep crypts with intestinal glands

Crypts of Lieberkuhn secrete lots
of mucus rich with bicarbonate
(active transport)

Lubrication. Protection from
bacteria, protect from acids
produced by bacteria

No villi

Lumen of large intestine

Openings of
intestinal gland

Simple columnar
epithelium

- MUCOSA

Lymphatic nodule
Muscularis mucosae - SUBMUCOSA
Lymphatic vessel
Arteriole - MUSCULARIS
Venule

Circular layer of muscle A A — SEROSA
Myenteric plexus /
Longitudinal layer of muscle

(a) Three-dimensional view of layers of the large intestine
24.28a



FUNCTIONS OF THE LARGE INTESTINE

(1) Feces formation and storage (distal part)

(2) Limited or no digestion, no villi and epithelial cells
without digestive enzymes

(3) Normal flora, produce essential vitamins ( K, folic acid
and B

(4) Secretion and absorption of some water, electrolytes,
vitamins and bile salts (proximal part)

(5) Control of defecation



Intestinal Phase.
Large Intestine, H,O Absorption &

Defecation
* (Small Intestine Reabsorbs ~ 7.5 L/day of water)

* Large Intestine Reabsorbs ~1.4 L/day

* Absorption mainly in proximal part
water ~ 0.4-1.4 L/day
Na+ : Active absorption followed by passive absorption for Cl- and water
Cl- : Passive transport in proximal part (following Na+)
Passive transport in distal part (shifted with HCO3- secretion)



Stimulation of secretions and motility

* Tactile stimuli (direct contact of the chyme with mucosal cells)

* Local nervous reflexes to mucus cells in crypts of Lieberkuhn

* Stimulation of pelvic nervous (parasympathetic)

* Emotional disturbances causing extreme parasympathetic stimulation
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Absorption in the large intesting® = St 2 en o 222 Wl ®

absorping  Pon 3L obgefption I\

e Each day 1.5L of chyme passes through the ileocaecal valve into the colon
e Most of the water and electrolytes remaining in the chyme are absorbed in the
colon and less than 100mls of fluid is excreted in the faeces
e Most of the absorption in the large intestine occurs in the PROXIMAL half - called
the absorbing colon
Absorption occurs through the absorption of sodium which pulls chloride with
opL it via the electrochemical gradient
~“# The tight junctions in the colon are very tight and prevents any back diffusion
of Na ions from the paracellular space into the colon
%4 . ® This means it absorbed Na better than the small intestine and the reduced
Y back diffusion means the concentration of sodium in the paracellular spaces
increases - increases th%?rl%entratiqn gradient
Creates an big osmotic gradient which increases absorption of water
¢ Also has a bicarbonate/chloride pump like the small intestine
e This bicarbonate helps to neutralise bacterial acidic products 2
e The distal ends of the colon are used mainly for faeces storage until an appropriate
time - called the storage colon TV L s e g Sees 0 A Shorage Lip b oS &
- Con chpoion  Lp Ly yc




Intestinal Phase:

Large Intestine Digestion & Absorption

* NaCl enter colonic
mucosa by multiple
pathways

e K+ is secreted

* Na+ absorption, K+
secretion regulated
by aldosterone

Lumen Colonocyte
of colon

(Na?

7
o\
)«;jjxi‘c;wa—/ 7

Na+ enters colonic cells
by multiple pathways.

The Nat-K+-ATPase pumps
Na* into the ECF.



Intestinal Phase:
secretions £vwes 0 /g,

@ Crypt celi )j J Interstitial

fluid

Lumenof \
colonic crypt -

Nat and CI~ enter by
cotransport.
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CFTR channel.
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obiastlnam u8 123 Na* Na* by paracellular pathway.
: Water follows.
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Bacteria in the colon — 9 ¢~te? | s
L/\g'_’"él{"f) i L"J/:‘ )}';)

. . . - de L
e Colon contains bacteria - especially COLON BACILLI f

e Present in the absorbing colon

> Used to digest small amounts of cellulose Cﬁ’i""”“‘“&‘**d&(—_\)wﬁ
» used to form vitamin K - this is important as the amount ingested in foods is

normally not enough to have normal coagulation Sec Pimany ) Gt e
» used to make vitamin B12 and thiamine— s .°- Zle < i acd
/a;lﬁ:z/ﬂ aa'(k,

e Asthe bacteria work they create gases - carbon dioxide, hydrogen and methane
e Causes odour



Faeces —» o
T
e Faeces releases it make up of water and solid matter’éé;’ Ozt )

—~_ 55_4 e
e The solid matter is composed of dead bacteria inorganic matter, protein

N E=A
and undigested roughage, cellulose, fibers, bile ac(Fds gnd salts.

e Undigested roughage is from the food and dried constituents of digestive

juices, dead epithelial cells and bile pigment

e The brown colour is due to(sterobilogen

e PH: slightly acidic @4-;7_) because of the bacteria, some of the acidity is

¢ - f‘;\/\;\)\ buffered by bicarbonate secretions from the distal part.
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Colonic movements

e Strong muscular peristaltic movements are not
required here so the movements of the bowel wall
are slow —» Aefecodin g5 ¢ Lot Segmentation Contraction
e There is still have mixing and propulsion movements
C&ﬁ»w‘rag\) pl %
A) Mixing movements (Haustral contraction): s oi/‘
DJ\D > D)ﬂ) \?
* The mixing movements are segmental like in . Zy» Health Hype
the small intestine - but there is contraction of |, ' fQ/C' Peristaltic Wave  weitison
BOTH circular muscle and longitudinal muscle ﬁ’jf\ ot P
here with slow wave movement (less frequent ' G
than intestine)
e This creates haustrations (sac formation), which
give the colon its segmented appearance
e Controled mainly by local reflexes involving
intrinsic plexus

g ced



Bm;sDMO\{ement:

* A peristaltic wave in which the contracted segment remain contracted
. )—9‘) 0\-;\ _L_f"
for some time, essential for moving a great mass of food in one direction

—_—

/% Three to four time a day (.2 )

~_—

—_—

* Initiated generally after meals (_ ausive - 2\ vel\er) .
* Massive contraction drive colonic content into the distal portion of large

intestine (where its stored for defecation)




Intestinal Phase:
Large intestine motility

* Chyme in Large intestine continues to be mixed by
segmental contraction.

* Forward movement depends on a unique colonic
contraction known as mass movement.

* Colonic contraction occurs 3-4 times/day

* Colonic contraction are associated with eating &
distension of the stomach (gastrocolic reflex)

e Defecation Reflex: Mass Movement — Rectal Distension

* — Internal Sphincter (involuntary) —»
External Sphincter (voluntary)



Defecation reflex 28 o e se gotu o fon b s e
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Initiated by the defecation reflex ) feisaic e Ls)3 PRI ) s
e When faeces enters the rectum the distension of the rectum sends afferent
impulses to the myenteric plexus to cause peristaltic waves through theg) wu,ima Q“,‘um

descending, sigmoid colon and rectum - This forces the faeces intothe  ~3_a (on al

anus Lrie T T SVir yoarm 5506 Q.»l)ll ¢
@- The myenteric plexus sends inhibitory signals to the internal anal sphincter S 2l
to relax it 7 = =

e If ready for defecation = conscious signals relax the external anal sphincter - Y- X

(Sooth maade e |, 44) Somadi V5o Pudadel a2y <
LN

e The myenteric plexus is not strong enough to cause defecation on its own
- so afferent impulses are sent to the spinal cord - parasympathetic
efferent signals are sent back to the colon and rectum via the pelvic nerves

e The parasympathetic signals increase the intensity of the peristaltic waves
to cause defecation. This can be so powerful the contents can be excreted

from the splenic flexure down . . D gp G e defecerion N s
) " Bt eloon b e M(,"[,/\

(@03 Jisphion ) Liip o, coiesbion pagy decaion 3 e U 8 o
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Defecation

e Usually the rectum is empty of faeces

e This is due to a sphincter that exists between the sigmoid colon and the rectum and also the
shape of the rectum which increases resistance of faeces movement

e When faeces is pushed into the rectum during a mass movement the urge to defecate is felt
immediately

e This causes contraction of the rectum and relaxation of the anal sphincters

e The internal anal sphincter lies at the start of the
anus and is made of circular muscle
e The external anal sphincter is made of striated
voluntary muscle Sordhe = S PEPTE
O Thisisinnervated by the PUDENDAL nerve
(part of the somatic nervous system) and is
under voluntary control - usually constricted
e These sphincters prevent the leakage of faecal

material

Intornal anal Ephincter — fe——

External anal sphincter
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The defecatlon reflex can be consciously stimulated however it is not as strong as when it arises
naturally = if you inhibit your natural reflexes a lot you can = constipation

e This means slow movement of the faeces through the large intestine
e Associated with large quantities of large dry faeces due to over absorption of fluid

e Any diseases that obstructs the movement of faeces in the intestine can cause
constipation - tumours, ulcers « «— 0o s Grstiphryuis

e Can occur due to poor bowel habits - not acknowledging defecation reflex

e QOccasionally constipation is so severe that bowel habits only occur once a week

e Large amounts of faeces build up in the colon

e This can cause the colon to distend by to to 8cm

e This can be called MEGACOLON

e One cause is a lack of nerves in the myenteric plexus
so there is no defecation reflex or peristalsis in this area
of the colon

Normd~ ~
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tey o be passed |
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Rectun —

AHUS )

Hustle round X’ ‘
a0 (phincte) -

o Chronic severe

congtipation

Bofter stools above
Impacted hard stool

Enlarged (dlated) rectum
Large hard stool gets
shuck (mpacted)
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Diarrhea leads to Dehydration (4 million deaths/yr)

« A pathological state resulting in watery stool C e ebserphon & woder)

* Intestinal secretion is not balanced by absorption. \i %@/fiﬁ o

L LA Lo St d)
\

e 2 types of diarrhea:

. &Si(\o(*o\/ o e
- Osmotic >
A OSW\O\ﬂ‘HH

- Secretory obsophio iMoo rem s )

* Osmotic diarrhea caused by substances include undigested lactose and
sorbitol.

 Secretory diarrhea occur when bacterial toxins enhance colonic Cl- secretion.
LB) Nor'n



Disorders of the Colon

Diarrhea
* |s caused by the rapid movement of faeces through the large intestine

There are several causes:
o7 8- Enteritis - This is inflammation of the intestinal tract
e Usually caused by viruses or bacteria
e Where infection is present the mucosa of the intestine becomes irritated and its rate of
secretions and motility increases
e This means there is a large amount of fluid to “wash away” the infection and strong
contractions to push the faeces towards the anus quickly
L) 255\ ehilg Il Lol b ComdRQoREr
e Psychogenic diarrhea - Due anxiety or stress (e.g. before an exam) ~  diokvia
Due to increased parasympathetic stimulation - increases secretion of mucus and motility

e Ulcerative disease - The intestine becomes very inflamed and ulcerated
Creates lots of mass movements - can now occur 10 times a day!
Increases secretion from the colon also
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Immune function of the Gl tract - }me\w
i ’?TC)M—

* GIT is the largest immune organ in the body

* The first lines of defense are the enzymes & immunoglobulins of

saliva
* High acid environment of the stomach

* If pathogen reach the intestines: sensory receptors and immune cells
of the GALT (gut associated lymphoid tissue) respond

* This response: diarrhea or vomiting—> &~
1 | et
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Vomiting is a protective reflex

* |s a forceful expulsion of gastric and duodenal contents
from the mouth

* It a protective reflex that removes toxic material from GIT
before it gets absorbed.

* Coordinated through vomiting centre in the medulla.

* Stimulation can be from GIT, or chemicals from blood as
drugs, pain or disturbed equilibrium.

* Efferent signals initiate a wave of reverse peristalsis
moves from small intestine and moves upward.



Vomiting is a protective reflex

* The motility waves aided by abdominal contration and
relaxation of the stomach

* During vomiting respiration is inhibited (epiglotis and
soft palate close) to prevent aspiration of the vomitus

* Aspiration can lead to pneumonia

* Excessive vomiting can lead to gastric acid loss and
metabolic alkalosis.



Vomiting is a protective reflex

* |s a forceful expulsion of gastric and duodenal contents
from the mouth

* It a protective reflex that removes toxic material from GIT
before it gets absorbed.

* Coordinated through vomiting centre in the medulla.

e Stimulation can be from GIT, or chemicals from blood as
drugs, pain or disturbed equilibrium.

* Efferent signals initiate a wave of reverse peristalsis
moves from small intestine and moves upward.



Summary

Processes of Digestion:

Ingestion
Digestion
Absorption
Secretion
Motility,
Reabsorption

Defecation

Anatomy of Digestion:

Mouth, Esophagus, Stomach, Small & Large Intestines, Rectum,
Anus (Pancreas & Liver)



Summary

* Enzyme Hydrolysis of Carbohydrates, Proteins, Lipids and
Nucleic Acids provide the Nutrients, Absorbed &
Conducted to Liver for Storage and Conversion

* Regulation from CNS (Long Reflex) and ENS (Short Reflex)
Integrate Hormones & Paracrines

to Coordinate Digestion



