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Propulsion and Mixing of Food in the Alimentary Tract
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Ingestion of food
* Hunger ) » Amount of food
* Appetite ) ) Type of food
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Chewing (mastication) ;
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Jaw muscles Loyls doglas

jaw muscles
uppervaw [ R A Superficial Group : a. Temporalis b. Masseter
WAL cenne’0ed B. Deep Group: c. Medial pterygoid d.Lateral pterygoid

First Premolar
.~ Second Premolar

= First Molar

-Elevation of mandible: Produced by masseter, temporalis (anterior
vertical fibers), and medial pterygoid muscles.
-Depression of mandible Produced by lateral pterygoid, assisted by
mylohyoid and anterior belly of digastric muscles.
- wido Tooh -Protraction of mandible Produced by medial and lateral pterygoid
£ muscles.
 —— First Molar -Retraction of mandible Produced by temporalis (posterior horizontal
" Aapenaa | fibers).
Lo sy ._Himt.lf”" -Swing movements.of the mandible Unil'flteral contra}ction of med.ial
and lateral pterygoid muscles of same side, they swing the mandible

to
opposite side; alternative actions of these muscles on each side
result in the grinding movement as in chewing

|
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معلومة خارجية 
jaw muscles 
A. Superficial Group : a. Temporalis b. Masseter

B. Deep Group: c. Medial pterygoid d.Lateral pterygoid



-Elevation of mandible: Produced by masseter, temporalis (anterior vertical fibers), and medial pterygoid muscles.

-Depression of mandible Produced by lateral pterygoid, assisted by mylohyoid and anterior belly of digastric muscles.
-Protraction of mandible Produced by medial and lateral pterygoid muscles.

-Retraction of mandible Produced by temporalis (posterior horizontal fibers).

-Swing movements of the mandible Unilateral contraction of medial and lateral pterygoid muscles of same side, they swing the mandible to 

opposite side; alternative actions of these muscles on each side result in the grinding movement as in chewing


#Purpose of Chewing

* Breaks indigestible cellulose

- 1 surfacearea ) ) 1 digestive enzymes act+ T digestion rate
* Mixes food with saliva

- Begins digestion of starches and TG (a-amylase, lingual lipase)

- Lubricates food for swallowing

Prevents excoriation of GIT

Improves food emptying from stomach
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smaller bits, there are hardly any magnesium atoms
which the hydrogen ions can't gt at
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Polysaccharide

Starch

lAmy.fase

Disaccharides

Maltose Lactose

l Sucrase l Maltase l Lactase

Monosaccharides

1 glucose 2 glucose 1 glucose

1 fructose 1 galactose

!

Polysaccharide

Glycogen






من خلال الصورة ، ( انسوا الكلام الي عليها ) لاحظوا فوق لما تكون الطعام كقطعة واحدة ، مساحة عمل الانزيمات اقل ،، بس تحت لما تكسرت لأكثر من جزء زادت مساحة السطح و بالتالي رح يزيد نشاط الانزيمات و فعاليته  
هسا احنا اخذنا  بالاناتومي غدد لعابية بتحوي انزيمات بتساعد على هضم الطعام و بنفس الوقت بتفرز مواد بتعطي للمضغة (اللقمة او لما توكل اشي ) لزوجة و الي بتساعد على حركتها داخل الجهاز الهضمي ,,, زي الصورة الي تحت 
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Nervous Control of Chewing

* Innervation

- Controlled by nuclei in BS

- 5th cranial nerve motor branch innervates muscles of mastication

- Stimulation of reticular areas in BS taste centers) » rhythmical chewing
movements.
- Stimulation of areas in hypothalamus, amygdala, & CC near areas for taste and

smell ) chewing.
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hypothalamus, amygdala, and cerebral cortex near the sensory areas
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Chewing reflex mechanism —(inhibitory & excitatory)
-Food in mouth ) relax muscles of mastication ) jaw drops ) stretch reflex )

rebound contraction ) jaw rise, teeth closure & pushes food against lining of
mouth ) repetitive action

* Pharynx subserves respiration and swallowing

Three stages :

* Voluntary

- Initiates swallowing process

- Food is pulled upward & backward to pharynx against palate by tongue

o Bagl o pharynx S WL eu JI o el ddac Ty coe Jooddlly gl o LalSs Lo say
: SIE Olghas S egousli (Sas 9 esophagus S oral J! o bolus J! J&5 ddas!!
(1) a voluntary stage, which initiates the swallowing process
(2) a pharyngeal stage, which is involuntary and constitutes passage of food through

the pharynx into the esophagus
(3) an esophageal stage, another involuntary phase that transports food from the

pharynx to the stomach.
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(1) a voluntary stage, which initiates the swallowing process
bolus J! Sylo g gaall ddac Luals Lo sy g @S jadin JI Bass-gll & g Bglas (ol
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(2) a pharyngeal stage, which is involuntary and constitutes passage of food through
the pharynx into the esophagus
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epithelial swallowing receptor areas 42
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(2) a pharyngeal stage, which is involuntary and constitutes passage of food through the pharynx into the esophagus
خلينا متفقين بعد ما خلصت اول خطوة باقي الخطوتين رح يكون لا إراديات ، بعد ما طلعت الا bolus من الفم رح تحفز مستقبلاً موجودة
 بين ال pharynx و oral  تحديدا عند tonsillar pilatral  
همة epithelial swallowing receptor areas 
والي بدورهم ببعثوا اشارات للدماغ و تحديدا brain stem 
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Palatine tonsil

Sy i lgaday ol gay LA &slall
palatopharyngeal 593 (s> (592 9 ccee § yuul
Opening of duct of \-;'; ‘Jg C’.Q 'M ) medial JJ ‘9})_? folds

submandibular gland

(o e 19wy 08315 g3) bolus

Inferior labial frenum

=2 =
u— Inferior lip (pulled down)

- Tongue (lifted up)

Lingual frenum
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The trachea is closed, the esophagus is opened, and a fast peristaltic wave initiated by

the nervous system of the pharynx forces the bolus of food into the upper esophagus,
with the entire process occurring in less than 2 seconds.

Swallowing (deglutination)

* Involuntary

@Pharyngeal - passage of food through pharynx into esophagus

@Esophageal - passage of food from pharynx to stomach

Pharyngeal Stage of Swallowing
Food in pharynx - tactile stimulation of
epithelial swallowing receptors around

opening of pharynx ) BS ) several
automatic pharyngeal muscle
contractions: it take 6 seconds

1. Soft palate pulled upward ) close the
posterior nares

2. Palatopharyngeal folds pulled together )
food must pass into posterior pharynx

3. Trachea is closed (respiration inhibited)
- Vocal cords approximated

- Larynx pulled upward & anteriorly

- Epiglottis covers larynx

4.Relaxation of UES —food movement from

posterior pharynx into upper esophagus...UES
strongly contracted between swallows preventing
air from entering esophagus during respiration

5. Peristaltic contraction of pharynx ) pushing
food into esophagus
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https://youtu.be/YQm5RCz9Pxc

Epiglottis blocks
the larynx
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Afferent

1-tactile areas of the posterior mouth and pharynx for initiating the pharyngeal stage

of swallowing lie in a ring around the pharyngeal opening, with greatest sensitivity on

the tonsillar pillars.

2-Impulses are transmitted from these areas through the sensory por-

tions of the trigeminal and glossopharyngeal nerves

3- into the medulla oblongata, either into or closely associated with the tractus

solitarius, which receives essentially all sensory impulses from the mouth.
——————————————————————————

Efferent :

1-neuronal areas of the reticular substance of the medulla and

lower portion of the pons.

2-The areas in the medulla and lower pons that control swallowing are collectively

called the deglutition or swallowing cecenter.

3-The motor impulses from the swallowing center to the pharynx and upper esophagus

that cause swallowing are transmitted successively by the fifth, ninth, tenth, and

twelfth cranial nerves and even a few of the superior cervical nerves.

* Pharyngeal phase -starting with voluntary food movement, ending with involuntary
swallowing reflex - < 6 sec

- Afferent-tactile areas of posterior mouth & pharynx (most sensitive on tonsillar
pillars) » sensory portions of trigeminal & glossopharyngeal nerves ) medulla
oblongata (tractus solitarius)

- Efferent- swallowing center (reticular substance of medulla & lower portion of pons) )

V,IX,X,XIl, sup. Cervical nerves ® pharynx & upper esophagus
- Swallowing center inhibits respiratory center (medulla)
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Efferent : 
1-neuronal areas of the reticular substance of the medulla and 

lower portion of the pons.
2-The areas in the medulla and lower pons that control swallowing are collectively called the deglutition or swallowing cecenter.
3-The motor impulses from the swallowing center to the pharynx and upper esophagus that cause swallowing are transmitted successively by the fifth, ninth, tenth, and twelfth cranial nerves and even a few of the superior cervical nerves.




Esophageal Stage of Swallowing

* Primary peristalsis - continuation of pharyngeal swallowing peristalsis, 8-10 sec
« Gravidity aids in food pulling to stomach

« Secondary peristalsis -

- Failure of primary peristalsis

- Induced by distention

- Repeats until bolus is cleared

- Initiated partly by myenteric NS & partly by vagal reflexes starting in pharynx )
medulla ) glossopharyngeal & vagal nerves ) esophagus
« Upper esophagus - upper 1/3 is striated muscle (glossopharyngeal & vagal

nerves)
* Lower esophagus - lower 2/3 is SM (myenteric NS (enough) + vagus)

Jai lgre Sugll Mg i &L Bolasdl yo3 lud brl Juoddly fpdghas ol e US> Lo asy
primary &y>Jl o (e gd ooy ddasll . stomach J! pharyngal J! (e plalxd!

J bolus s Jas ado g o primary J! L o peristalsis and secondary peristalsis
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wall ¢ Swls cdo g po3lll e 3sL) d>3 slgn & Y5 (oad i Slgi A-0 J edgll s
J Jo JI IS géay JI o secondary 594 (2 92 primary o <J3 Lo o of stomach

: &35k e stomach

(1)intrinsic neural circuits in the myenteric nervous system
(2) partly by reflexes that begin in the pharynx and

Y ) transmitted upward through vagal afferent fibers ) ) the medulla

» ) back again to the esophagus ) ) through glossopharyngeal and vagal efferent
nerve fibers.

Receptive Relaxation of the Stomach

* LES/GES

- Tonically constricted (30 mm Hg) + valvelike closure of lower esophagus) » prevents
acid reflux into esophagus

* Receptive relaxation of LES ahead of peristaltic wave ® propulsion of food into
stomach

* Esophageal peristaltic wave approaches stomach ® myenteric relaxation of stomach &
duodenum ® to receive food from esophagus

JI auw e zlisd =y lower side Jo o5 W 5 esophagus J! J=1s bolus J! coics Lo sy
e 13 ¢ bolus J! Jdud o> duodenum J! Jo3 43 ¢ lesser extend 42245 stomach
through myenteric inhibitory neurons, precedes the peristalsis &3 ;=
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095 salally Ls> . esophageal sphincter, also called the gastroesophageal sphincter
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Esophageal Achalasia Normal

Motor functions of stomach
* Functions of gastric SM-

[l Storage of food - orad area
- Food stretching ) » vagovagal reflex

-stomach ) » BS) ) stomach ) )
stomach relaxation & outward bulging
- Stomach capacity 0.8-1.5L

- Pressure in stomach remains low until Antrum
this limit approached

v

Laildg o u.i::u o damall Ao Uuy
(1) storage of large quantities of food until the food can be processed in the stomach,
duodenum, and lower intestinal tract

(2) mixing of this food with gastric secretions until it forms a semifluid mixture called
chyme

(3) slow emptying of the chyme from the stomach into the small intestine at a rate
suitable for proper digestion and absorption by the small intestine.

|
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Eile
the stomach is usually divided into two major
parts:

(1) the body (2) the antrum.

Physiologically, it is more appropriately divided
into

(1) the “orad”portion, comprising about the first
two-thirds of the body

(2) the “caudad” portion, comprising the
remainder of the body plus the antrum

edy o g daxall plalall Lo gy Lo sy Ly  pladall (p3sd o Il e Sod 7y dadsg Jof
wod padl JI g esophagus 4e= §o50 L3 I Caou Bamally (35w Sy emptying ddac
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(J23 53) 555 Ll o Basall (oLl giass Olylasl ¢ Lall ey el sy o ( Ja3) § Loal
0.8 (s o e g yaiuy asdll | vagovagal reflex o 13 o &San &S 181 guugs >

L1.5-
O Mixes food with gastric juice from gastric

glands = chyme

© Chyme fluidity-amount of food, H20, secretions,
degree of digestion

= Mixing waves (weak peristaltic constrictor
waves) ) beginning in mid-upper stomach &
progress to antrum (every 15-20 sec)

= [|nitiated by slow waves ) more intense toward
antrum ) powerful peristaltic AP) pushing
chyme toward pylorus

= Contracted antrum ) retropulsion = squeezed
back toward body of stomach

gastric 3929 clocdl o byl (o damall juany JI OMRLI] el (po o &SWN dado gl S
a narrow =il samall clowl guan o jsas « plalall @i o suusS e Joduall g juices
.strip on the lesser curvature of the stomach

SCIENTIFIC TEAM - (alall 52 54
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9> antrum o>5L esophagus (o <osdll golall e 3ol (o Jaiicy 3a24lly o secretion (0
“> mixing movement J! 893 1235 73 5 da=all Jols baall (I8 Jb> (8 o 450 20-15

pylorus Jo 45

J chyme J! Jo o5 Wl dsluy e dlsds (g0 5251 sody Sl 3gy Bumall 151 OMoell 45 9>
S8 > 8 Bl juan o, chyme s2o! 3o 303 Rouwss byudo Ulid S oSy pylours
<L 9 body of stomach 23l swow pylorus J& chyme J! 453> 155 74 8 ySuwo pylorus
the moving peristaltic ;e 3= ! o " retropulsion” lesewis ddasll mixing 293
constrictive ring, combined with this upstream squeezing action

@Hunger Contractions

- Intense contraction caused by empty stomach

- Rhythmical peristaltic contractions in body of stomach

- Successive strong contractions ) tetanic contraction (2-3 m)

- Can cause pain= hunger pangs ( 12 -24 h after last meal, max.intensity 3-4 days &

gradually | after)

Waw!l g i Do bl cuids o Dol lisme uod delus @S5 Uadl L8 o @il ;o L
Ololdil 59>l g dadl J51s alab éi 3929 pas w3958 JI o hunger contraction
3-2] Ju tetanic contraction J 345 sSee peristaltic contraction 3=l J=s
a0 e (395 ISl Jamay plasil pasie Jl g (onall g slaally 339200 ussa-’ dibs
delus YE-1Y IST Lo a6l o s> & o hunger pang dawsl 13a o 3axally @Il Lgasl g

M Propels chyme into duodenum - caudad area

- Thick pyloric sphincter -tonically constricted (Still leaky for water and other fluids to
empty from stomach to duodenum

OPyloric sphincter contraction T or | by nervous & hormonal mechanisms
- Strong gastric peristaltic waves > closing pressure of pylorus muscle (pyloric pump)
- Pushing chyme into duodenum & mixing in stomach

% 20 ey o, Mixing Lods gsan ¢ diwns ;s basall lolaidl Ll &l Luss
gastric ¢ selud g lgde baall 235 2> pylorus J1 olxil sl (10 894y Busall oudic
pylorus pump <wwis 132 o milliliter of chyme (s0 3242l 2l 132 9 emptying

Regulation of Gastric Emptying
* Moderate degree by stomach factors :

1. T Food in stomach— 1 gastric emptying (stretch mediated myenteric reflexes—
! pylorus & T pyloric pump)

2. Gastrin -stretching of stomach — T gastrin from G cells of the antral mucosa —
1 gastric juice & enhance activity of pyloric pump.
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لما تكون صايم و قبل الإفطار بكم ساعة تحس معدتك شدت و بلشت اطلع صوت ،،، هاي اسمها hunger contraction و الي بكون سبب عدم وجود أي طعام داخل المعدة و لوجود انقباضات داخل المعدة peristaltic contraction ممكن تؤدي ل tetanic contraction بضل ل2-3 دقيقة ،،،،بتكون موجودة بالصغار و  الصحيين و الي عندهم انخفاض بمعدل الغلوكوز، ،،،، ممكن يرافقها ألم بالمعدة و هذا اسمه hunger pang و هي بتيجي لو الواحد ما اكل ١٢-٢٤ ساعة 




The rate at which the stomach empties is regulated by signals from the stomach and
the duodenum. However, the duodenum provides far more potent signals, controlling
the emptying of chyme into the duodenum at a rate no greater than the rate at which
the chyme can be digested and absorbed in the small intestine.

35 7y pladall 3aLyy dil sgdall i gastric emptyingJ! cso 238 8a=ally slalall 515 WIS
damall J3-1s Loydi eyl badll 4 o Lo e ¥ cemptying Jle sclus 132 g baall
Jass = stretch swew W JUL vagovagal reflex < «e Lus> JI streach ! dows
pylorus o Méxu o pyloric pump 23% Wyoss JI o myenteric reflex
acidic gastric juice 393 4! LusS> o G cell oo 332 JI o gastrin ye oWl 330 ally Lis|
gastric emptying « 4weal 1 JUL  motor function of stomach J! Ludss 595 4l N

Regulation of Gastric Emptying

* More important control from the duodenum

1. Inhibit pyloric pump

2. Increase tone of pyloric sphincter

Stimulated by:

* Distention of duodenum

* Too much acidic chyme (pH< 3.5-4) in Sl (quick within 30 sec)—neutralized by
pancreatic and other secretions

* Too much unprocessed protein /fat

* Hypotonic/h

J chyme J© 92 Lo 325 .« duodenum s gastric emptying ssou ol 3351 &1 8 Lus>
a5 ol aBgzs layess J! o chyme dxeS 133 Lo > reflex J! (so degazo l5uzs duodenum
: Olglas ¥ §a4b (e gastric emptying o
(1) directly from the duodenum to the stomach through the enteric nervous system in
the gut wall

duodenum o stomach = o clacl 8 sale Sy

(2) through extrinsic nerves that go to the prevertebral sympathetic ganglia and then
back through inhibitory sympathetic nerve fibers to the stomach;

banall b Joazy JUL o aagl 3leadl 85> iz &l 49520 sympathetic !

(3) probably to a slight extent through the vagus nerves all the way to the brain stem,
where they inhibit the normal excitatory signals transmitted to the stomach through
the vagi.

5353 mosll g2l o sinlia JSau o
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Tosods sl Jol ippdds pgdan §9é JI blai Sl
Jo!l > muscle tone in pyloric sphincter J!
895 o guad &gl HALI g uuee Bl Job dindta
pyloric pump
ez duodenum S5-I soss 460 oluw! 8
>J ¢ initiate enterogastric inhibitory reflexes
1 34>g dd>g pgic
1. Distention of the duodenum
Se badll 393w duodenum ! J=-1s chyme 3L
distention Jesu JUL o ;lsadl
2. The presence of any irritation of the duodenal
mucosa
duodenum _le s3o Jasis o3l gl 3529
3. Acidity of the duodenal chyme below about 3.5 to 4
ulcer oy owasdl &igS ( Loylally Lis| \_“Jl S
4. Osmolality of the chyme
i 4365 chyme isoosmolarity J! ;955 S8l
small intestine & !
5. The presence of certain breakdown products in
the chyme, especially breakdown products of

proteins and, perhaps to a lesser extent, of fats
B3 gall LMSJI cpa &131531 1 gonliney sl gall dgia

W' duodenum J! ¢ 5455 233 JWIL loadly

To preventing rapid changes in
electrolyte concentrations in the
whole-body extracellular fluid
during absorption of the intestinal
contents.

Regulation of Gastric Emptying

@ Inhibitory Enterogastric reflexes:
- Intrinsic ENS (Direct form doudernum to stomach)
- Extrinsic nerves

1. Prevertebral sympathetic ganglia —inhibitory SN fibers to stomach

2. Vagus nerves to BS — inhibit normal excitatory signals transmitted to stomach
through vagi
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below about 3.5 to 4




&Hormonal-stimulated mainly by fats in duodenum
* CCK- from mucosa of jejunum — block stomach motility caused by gastrin
* Secretin -from duodenal mucosa in response to gastric acid passed from stomach

through pylorus

* Glucose-dependent insulinotropic peptide/ gastric inhibitory peptide (GIP)-
gFrom upper Sl mainly

g Stimulated by fat, lesser extent by carbohydrates.

tiGeneral but weak effect - | Gl motility.

g Stimulate secretion of insulin by the pancreas (main function) 4o yus do> g0
| cells o 3siiss 5 Protein FatAcid _w CCK o &l bbbl LS o

o5 action ! 5 of the duodenum, jejunum, and ileum

OStimulates
Pancreatic enzyme secretion Pancreatic bicarbonate secretion
Gallbladder contraction Growth of exocrine pancreas

Olnhibits

Gastric emptying

o Protein,Distention,Nervous (Acid inhibits release) 4> 3a>, gastrin e US> g

stomach < 35290 4l 152> G cells of the antrum, duodenum, and jejunum 231381 ;Ss
Stimulates...Gastric acid secretion and Mucosal growth s action J! s small intestine o

K 8 39290 4853 o Protein « Fat .Carbohydrate o8 (553 W 32> Jol,,, GIP (e US> g
action J! o cells of the duodenum and jejunum

Stimulates Insulin release
Inhibits Gastric acid secretion

WL o stomach side (o 4233 ;953 p3¥ Wil gastric emptying Maw J! Slas 531 Lua
398 g Lse> JI Jaoall dovs
basall iSs> 4o Wiy o gastrin J! 55U wiadds o &lels o8l (o 52 9 CCK L gl Jo!
CCKso ddleé 151 5 general 555! pglll o GIP sic &Yl yuas
In summary, hormones, especially CCK, scan inhibit gastric emptying when excess
quantities of chyme, especially acidic or fatty chyme, enter the duodenum from the

stomach.
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Summary of the Control of Stomach Emptying
Emptying of the stomach is controlled only to a moderate degree by stomach factors
such as the degree of filling in the stomach and the excitatory effect of gastrin on
stomach peristalsis. Probably the more important controlof stomach emptying resides
in inhibitory feedback signals from the duodenum, including both enterogastric
inhibitory nervous feedback reflexes and hormonal feedback by CCK. These feedback
inhibitory mechanisms work together to slow the rate of emptying when
(1) too much chyme is already in the small intestine
(2) the chyme is excessively acidic, contains too much unprocessed protein or fat, is
hypotonic or hypertonic, or is irritating.
In this way, the rate of stomach emptying is limited to the amount of chyme that the
small intestine can process.

SI Motility
* Two types of movements in Sl:

@ Segmentation & Peristalsis

@ Segmentation - a mixing movement + cause
propulsion

- Stimulus: stretching of SI

- Localized concentric contractions spaced at
intervals — chain of sausages appearance — chyme
chopping

- Frequency of segmentation is determined by
frequency of slow waves-12 min duodenum & prox.
Jejunum, 8-9/min T. ileum.

- Blocked by atropine

- Excitation from myenteric nerve plexus is mandatory
for mixing movements

small % stretch Jo=is chyme ge2d a2y sglas JI o mixing contraction (e Sod 7y sl
Ly (BySall 1y81 (yLine @uyl wdgl>) segmentation Jsis e ewdiy W6 Suaiy o intestinal

llss 3223 JS o relaxation 4l Ju Flasl IS pows g OIS OIS g e (5 950V o

JS e Ll udi o contractlon s=cy relaxation daka yous sshsdl gl s25 contraction

: SJW relaxation s« contraction

contvachie las (uewdl cawdi! chyme JS 4 1gtasy
veloyabion mucosa ) ol dolua sl g s2ol &3l

/\/‘\\/'—\/ small intestine v <=>Lioy g sudo la> i
D : :
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< Le @ electrical slow waves 93aou g9ds o8 pgie Ls> I contraction Luw
3L Y o Lol Bgylally ddss STV e S8 Jle> proximal jejunum o duodenum
M"‘ J‘Sj 1-A J@s) gs""" u‘o-g' terminal ileumJ-J 4.&.41./.”.3 Lol ceee uég)-‘-ﬁ”

JI a8 =3 muscrine receptor sSu clgsatropin JI c Loyl dsgds S Bay 8 gls
small intestine < 33> <!l contraction

- Peristalsis - weak propulsive movement, die out after 3-5 cm
- Stimului:
1. Chyme entry into duodenum
2. Distention of stomach (Gastroenteric reflex: mediated by myenteric plexus)
- Slowly propelling chyme toward ileocecal valve & spread out the chyme along the
intestinal mucosa.
- Velocity - 0.5-2.0 cm/sec, faster in proximal intestine, slower in terminal intestine
- 3-5 h required for passage of chyme from pylorus to ICV
- Upon reaching ICV chyme is blocked for several hours until person eats another meal
—gastroileal reflex = 1 peristalsis in ileum — pushing chyme through ICV to cecum
ICV :ileocecal valve
o s34 chyme J! Jogi W e pus 0-¥ glads Lo g i sy Contraction J! oo 351 ¢ o5
chyme Jwog: bo (e 9 du32 dg ISou yosuddl ol il oy Waasy small intestin
CECUM J!ICV e Jauesd peristalsis contraction 5550 duodenum }! dasa>

Peristaltic Rush

* Intense irritation of intestinal mucosa (e.g. infectious diarrhea) —powerful & rapid
peristalsis

- Mediated by nervous reflexes (ANS & BS) + intrinsic T myenteric plexus reflexes
* Travel long distances in SI within minutes— sweeping contents of intestine into colon
— relieving Sl irritation.

LSy S plab ST las ol gus 0-¥ diad Dous 9 damo s peristalsis <l god J& Lso
99 irritation <dac o small intestine J S g3 o stomachJ! jolowt Syy8 LSl gl o
pad! lga jolsu o cecum P LSl bogi (i d998 Jod B3y Jay o peristalsis —wosu
58 dglasll 3asy I
by nervous reflexes that involve the autonomic nervous system and brain stem and
partly by intrinsic enhancement of the myen-teric plexus reflexes in the gut wall

Control of Small Intestinal Motility
« Hormonal factors - -Gastrin, CCK, insulin, motilin & serotonin — 1 peristalsis
-Secretin & glucagon — | peristalsis

|
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Movements caused by muscularis mucosae & muscle fibers of villi.
Muscularis mucosae function:

1. Folding of intestinal mucosa — 1T surface area & T absorption
2. Contraction of intestinal villi =lymph flow from central lacteals to lymphatic system

Mucosal & villous contractions are mediated by submucosal nerve plexus in response to
chyme in SI.

o do-Luce a3 villi J1 eee 33820l 39290 Lo (&3

Zoviili I youds W JUL o lymph node lls-1ay
ST sdo gy e selug

lleocecal Junction

* Functions as a valve and a sphincter

« Valvular function

- Prevents backflow into small intestine mechanically

« Sphincter function - - Regulates movement of ileal
contents into large intestine.

-1.5- 2 L of chyme empty into cecum each day
-Regulated by: ENS and prevertebral sympathetic ganglia

SSun w0y 138 g chyme (o 83408 4SS 35w G1Sal
small intestin % olowadl

|
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oS3 valve §98 839290 495 Jlg ileocecal sphincter 5Sud ol guids o sasw JI gds
7¢Sphincter s valve ;= 334! ods Ve sl bo codo e s

(00 39290 (4959 9 Al g olily slgall 9305 aws flab like structure (55 valve J! Lua
ol 4> i ring like structure 2 sphincter J! «cc <dalls 33g> gl Slalaadl ¢ g0
Toido ddsy (S Wl i sSna L3y OMaall il Wl sUgl o Oy b (o5 G2k
sSuo sphincter J! gl oo be o8 o lic 5o 94l g2 39

2> 3 u.u.»l Q.bu ks Lo sphincter J! u!b.!b cecum u-9 sga pamd ol #laxl u-9 RICARIA
emptying of small Jlau JWL o peristalsis M dous Jasus o badn oudin & lgde
intestine

dg2ie cecum J! 595 ;9o appendix e Yio Jla & 839290 LipsSs 8 oIS o) ¥
partial 5%Ss spasm in ileocecal sphincter Josz JWIL Lo JI OlssUl g Lyasdly
paralysis of the ileum that these effects together block emptying of the ileum into the
cecum

myenteric plexus in the gut wall and of the extrinsic 5! lia Jau JI olocdl i
.autonomic nerves, especially by way of the prevertebral sympathetic ganglia

* Motility of Colon
Absorptive (proximal half) & fecal storage (distal half) functions of the large intestine

wibg o sl colon e lua S5 Ly
s dws Ll
(1) absorption of water and electrolytes from
the chyme to form solid feces
(2) storage of fecal matter until it can be
expelled.

dagall yolall o sl g clall oloal u“-" Jol
3d sl SU g colon e wed Jobs sy o
3954 o puwdl Zy5- >3 oy > fecal
colon o S andls

Motility of Colon
©OMovements of the colon are sluggish
© Mixing and propulsive movements

|
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external view (at rest):

1. Mixing Movements “Haustrations”

g Combined contractions of circular & longitudinal strips (teniae coli) of muscle =
haustration

0 Move slowly toward anus during contraction

0 Provide minor forward propulsion of colonic contents (mainly cecum & ascending
colon)—8-15 h to move chyme from ICV through colon

g Enhances fluid/electrolyte absorption

SlBgsd 5« small intestine 8 45>l dgline colon J5-1s &Syl &l ddia Lds &l
@l Lo (890l o3) Haustrations Wsewcn oy 159 O3S 63 Janis colon 4T ddsis
teniae coli pé<wo longitudinal strap ¥ =3 (e 33ke 95y longitudinal

s Mo o zosi 9 46U Yo M5 Lgiaid haustra J! Jo s caow las diday 0giS s> (5550
b

" ml 200-80 o> Logs il Lz JI feces &S

internal view (contracting):

BasicPhysiology.com

2. Propulsive/Mass Movements

* Propels fecal material (80 -200 ml/day)

* From cecum —sigmoid

* Freq: 1-3/day after eating breakfast j5 15 m

- Distention or irritation of colon (T. colon)—
constrictive ring —loss of haustrations distal to

constrictive ring & contract as a unit =
propelling feces distally

« Series of mass movements continue for 10-30
min, diminish, return half day later

« Gastrocolic and duodenocolic reflexes (ANS)
initiate mass movement (distention of stomach &
duodenum

|
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First, a constrictive ring occurs in response to a distended or irritated point in the
colon, usually in the transverse colon.
transverse colon < (35 JW&lL g colon J! Olil> guby o lail & swey
Then, rapidly, the 20 or more centimeters of colon distal to the constrictive ring lose
their haustrations and instead contract as a unit, propelling the fecal material in this
segment en masse further down the colon.
Ba>g dalnd g yuou ((haustra) SLle o b Jay Odlasll il distal ool gus Yo Jlo>
feces 4y doyw o selus lda o dasdiue
The contraction develops progressively more force for about 30 seconds,
and relaxation occurs during the next 2 to 3 minutes. Another mass movement then
occurs, this time perhaps farther along the colon.

ddasll gla Jasy JI SMeadl il

stomach and J! 3445 d>c5 (95 9 gastrocolic and duodenocolic reflexes <! Js!
autonomic nervous system 232> ¢ duodenum

ulcerative colitis sj irritation s9>¢ Jl> 8 al SU

deomyl5- daglea
350 398 Was oy 4I5S s ¢¥ 39290 sina extrinsic autonomic nerves to the colon s 13!
stomach and duodenum

Defecation

* Mostly, rectum is empty of feces

- Weak functional sphincter (at juncture between S.
colon & rectum) + sharp angulation

- Feces reached rectum by mass movement— desire for

defecation —reflex contraction of rectum & relaxation
of anal sphincters.

- Internal anal sphincter — thickening of circular SM in
anus

- External anal sphincter — striated voluntary muscle
surrounding internal sphincter & extends distal to it.

= Controlled by pudendal nerve (somatic NS)
= Under voluntary, conscious, subconscious control

= Continuously constricted unless conscious signals
inhibit the constriction.

|
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o anal sphincters pw Y+ Jlgou lgiod ;o5 gaad ild ¢ rectum Y feces Joo5 Lo Jo!
ey ylaS o cond feces ! iday b (oudiiis rectum (2wt o pgdll e o yiny
relaxation of anal sphincter
1305 e eadel g cagll Jsb o Lo ddasll gl Jodl Lua
(1) an internal anal sphincter, which is a several-centimeters-long thickening of the
circular smooth muscle that lies immediately inside the anus
(2) an external anal sphincter, composed of striated voluntary muscle that
both surrounds the internal sphincter and extends distal to it.

oIl YTl 28 o2 = ot W <l o sphincter JS @890 o9 7y 85l 198 g

sy Sl o pudendal nerve (o 4o gs 43 4 @S>l yads external anal sphincter J! L
somatic nervous system (o ¢ 3=

JI J&! z5 subconscious =9 ads (IS (038 dud @Souy yads osidl 45gS b

Zoled elg sue (IS 131 aw (S y3o Joi 2y Lo JWIL o dudie external sphincter
O S g Byl ¢l Jogy

Control of Defecation
* There are three levels of control
- Intrinsic reflex
- Parasympathetic reflex
- Involvement of higher centers
I e 9 o locally sz o rectal wall & 33290 (oG intrinsic reflex e S b
When feces enter the rectum ) distention of the rectal wall) initiates afferent signals
that spread through the myenteric plexus ) initiate peristaltic waves in the descending
colon, sigmoid, and rectum) forcing feces toward the anus.
9 el yosddl s Jl> 5 o internal anal sphincter L peristaltic wave 4! 4élo3l
defecation }o=>u 5 relaxation of external anal sphincter Joc
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Intrinsic Defecation Reflex
* Intrinsic reflex mediated entirely by ENS-weak reflex
* Initiated when feces enters rectum via mass movements

* Rectal distention — afferent signals that spread through myenteric
plexus— peristalsis in descending and sigmoid colon, and rectum —

force feces toward anus —internal anal sphincter relaxation and if
external anal sphincter is voluntarily relaxed, defecation occurs.

S %Jlg lgo o83l g,§.>..: Ly L o s yuss qll o intrinsic reflex ;e bS> b sy
o955 Olelasdlg sacral segments (oo J1o parasympathetic defecation reflex
ERIY

When the nerve endings in the rectum are stimulated) signals are transmitted first
into the spinal cord ) reflexly back to the descending colon, sigmoid, rectum, and
anus via parasympathetic nerve fibers in the pelvic nerves.
1o great peristaltic waves <= g ¢33 la> parasympathetic signals «lec! =50
converting the intrinsic myenteric @5 ;4 ¢ internal anal sphincter & 73 by
defecation reflex from a weak effort into a powerful process of defecation
== 9 splenic flexure of the colon (s emptying Josi y3ds o 98 1yl LS b &3

anus

bl JSde pgosdi Lds, g3l 3S15ac 3510 spinal cord P 3Ll Lo od W Lua
(glottis 825k (e )4aiss o Guoe yudi 3393 yosddl yuay )

Jiss o 3a=all bas 135 o rectum s> feces b (o> ) cdadl OMoe oudi ¥

<> diaphragm

evaginate the feces == anal ring 134 gl o wod 35 J1g pelvic floor 3555 ¥
ol pasie I pobadl yeoz bladl Ll

sSwad external anal sphincter 8 ©S>db aeo pase (o8 obuinll s o Jlabil
lower bowel V! dification s«eu
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Parasympathetic defecation (sacral) reflex

« Parasympathetic cord reflex greatly intensifies intrinsic reflex

- Effective in emptying the LI all the way from splenic flexure of colon to

anus

* Nerve endings in rectum are stimulated —afferent signals —SC — parasympathetic

fibers in pelvic nerves —descending and sigmoid colon, and rectum— 7 peristalsis &
internal anal sphincter relaxation

* The lower neurons S2-S4 provide sensory and motor fibers for defecation

reflex. They are intact when spinal cord is injured at higher levels.

Defecation Reflex - Higher Centers
- Afferent signals entering SC initiate:
- deep breath, closure of glottis, contraction of abdominal wall muscles &increased
abdominal pressure, pelvic floor relaxation
- all work to move fecal contents downward
 Newborn babies & people with transected SC, the defecation reflexes cause automatic
emptying
« Cord defecation reflex can be excited (either digitally or with enema)
The peritoneointestinal reflex

L excitatory enteric nerves s oy I o peritoneum (s irritation dowci (oS

peritonitis ) «¢d! pge JI 1AL intestinal paralysis
The renointestinal

kidney irritation —« intestinal activity g«

vesicointestinal reflexes
bladder irritation —« intestinal activity g

Other autonomic reflexes that affect bowel activity
* Peritoneointestinal reflex : irritation of peritoneum (e.g peritonititis); strongly

inhibits excitatory enteric nerves— intestinal paralysis,
* Renointestinal reflex — inhibit intestinal activity due to kidney irritation.
* Vesicointestinal reflex — inhibit intestinal activity due bladder irritation.

cmalaall (ye clgll o oMl @859 Sl 23di dy adac ol
ULa>! correction zone (o 195id of wasly g sgeds sué Uas gl (e yiusy
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