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= The digestive organ system includes: : g0 oAall el Wiy @

a) the ‘gut tube, beginning at the lips and aw iy (13l gut tube : pARI Lowl .1
ending at the anus, and "

b) the extramural glands associated with anus guil 4aia gl lips guadll
the tube such as the liver, gallbladder, }g0alg pAA jla)) ddalall 232l .2
pancreas, and salivary glands. liver aai (a
= Functions: " .
3) nutritional role gall bladder (&jodl) (nghanll Jnagall (b
b) major endocrine organ, and it plays a Qubysill (C
role in the defense system as well. salivary gland aulell aasl (d
laioly pAd (16 G193l aidyihg) aalally, @
:----.L}‘-ul:!-.jl;;-!ﬁ-ll:’:&-“-;L-a-;gJ;-r ----- : . ."I.gGI L"rl ”L.fl Il |"' I'O‘l__d 3IgoJl
i T awal qcleall i | defense (eclaall jl@all (né lhga sl ail los
.. R _ .punll (14 system

BASIC PLAN OF THE GUT TUBE oAl Lgull plell hinAoll

:eléah 4 (o ole JAdu awaall ugul Wl ©

Inner mucosa ddAalal dunldgll déunll .1

Middle submucosa dualagll cuaj daunll .2

muscularis dlaell déunll .3

Adventitia (Serosa Or Fibrous) (dwad gi dilino) diajlaldl dadall .4
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Inner mucosa duAll ddnlagdl daunli (1

'@ Gaepa Olduh 3 (il dadall 0da puuds ©
wla 0o ad &ylalall odag :Luminal epithelium (dasoll) dilasodl dyjaldl .1
alanll (1gaig ,protective aslg gi absorptive anlo gi secretory &jao daulag
1o |iligop jrai enteroendocrine cells 'agso dglan &aé LUA (ile @ioA
09 (&ngniall daanll) slainl jglaall plAll auuil (16 63g2g0Jl 8,903l Gluseiill
Juusqys) dcjlig anula LUA) APUD cell laaiaul 63801 LUAN aa2)l LUAI 03a
(OligoDl @il

O P PSP PP RPN ,
1 YgDig daonll 59 Lol dulondl piouhg dipdio jut dnbhiuo ddidn o 6)lghhll gDl s ol (e :Jlo i
i .0j)90gdusdlggdmlo ajlyphll ygal nl_o_oiJlk:sth 0jj)00gdusglgajlghll i

.........................................................................................................

llisg gl (nacldll bkl cins spblo gdi :Lamina propria déngaiall daxanil .2
.ulA g4 plA i g0
clulo adace Wi o Wiy :Muscularis mucosa dubliall dala=ll .3

1. Luminal epithelium can be secretory, absorptive, protective;
contains enteroendocrine cells, which secrete hormone toward
capillaries in adjacent connective tissue (lamina propria);
enteroendocrine—APUD cell (amine precursor uptake and
decarboxylation)

2. Subepithelial lamina propria of loose areolar connective tissue

3. Muscularis mucosae of smooth muscle

Middle submucosa dunlAgll cunf dan (2

o)l dlasll cing spblo gdig (ddhiall caun @iis 9l 93y 995 28) pld i go Wiy ©
= Connective tissue

The muscularis dunjlall Aol daunll (3

Aulgh dy)ag &xdln auAla .cludall GlAQ) o cuidulh (o dale wlliig ©
= Usvally inner circular
= OQuter longitudinal

LAUAJ 6aang 228t
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Serosa or Fibrosa
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(dunladh) duoyll gl dlingll déyinll (4

wga yile allaall clacll (né serosa dulno o] 9<i l@edgo cuung &yl dauhll (nag &
ddngiall §laill i el auwig mesothelial ddnwgio dlak (o il cua glginpl
Visceral peritoneum ¢igaall glgis b oy lo JSiuw submesothelial C.T

adaloll aa2llg pAall wgul o clacll (14 Fibrosa or adveantitia dxdy ddinll oda gsi &
&0 ynaloly oo auig JUUA 93 pUB auus g0 W G Ylgipl Wga yile Jhi U yul

Byglanll clacll (14 qulivo auus
:JUodl Jouuw (sde

AT @299 &ulrno &yl dddall Gosi cl3) lgipll Wga ile Jiy aag :olaag W) Gjlall =

a1y &yl aiduh g95id sl go (nalay

@il ) dulao &lh ddun 93 Ylgipll Wga ile Jhy aag iglang clas o aclall gglgdll =
- paunll go (aldll jlaal aalgoll oglgdll g0 aagll 1 &xdy (955 laiy Ylgiypl Al

= Mesothelial cell surface with some submesothelial connective tissue; visceral

peritoneum

= Or Fibrosa or adventitia Loose areolar and adipose connective tissue blending

with same tissue of surrounding organs

= Examples

« Surface of gallbladder exposed to peritoneal cavity (serosa)
« Surface of gallbladder imbedded in liver (fibrosa or adventitia)
« Surface of ascending colon facing peritoneal cavity is covered by a serosa even

though it is retroperitoneal,

« Surface of ascending colon facing posterior body wall is an adventitia or fibrosa

Mesentery (binding of digestive
tract to abdominal wall)
ey

- Mesoihelium
|

Duct of assoclated gland —__

transport of secretion) T L\ ___—Mesathelium (protective
Lami . Y coating; reduction of
(SUHI;:W;SFOPW \ friction)

. —Inner circular
layer (motiy)

—— ~Serosa (support)

Submucosa—
(support)

Muscularis mucosae —
(mucosal motility)

~ 1~ Outer longitudinal
muscle la
Submucosal plexus JJ (nl:;imy) o
. Lymphoid nodule
Villus (increase of = {immune defense)
mucosal surface)

Gland in the lamina
propria (secretion)

Inner circular muscle
layer (motility) /
Myenteric plexus

(controls muscle contraction)

Gland in submucosal
layer (secretion)

Mucosa
Lamina propria
Muscularis
mucosas Q
| —  Mesentery
|
L,k___ ——@— Vain
L
— ———— vessel
Submucosa piics
Submucosal gland

Blood vessel Lumen

Submucosal nerve plexus-

Muscularis
Inner circular layer

Myentaric nerve plexus

Outer longitudinal layer

Sercea
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flaa s uala plow clliog paall wgul Jear gl Jolgsll (1a Lo

:dolge 832 1aa s (Al ahw pAdll ogul clliay  ®
adu8a oblej cllos (cleollS dnlall cliall (14 anlh) aaall wgull dilhwll &jlail LUA) «
"(adA UD @ (e @ j 3000) . s JSuiy aA)l Al daluo (o i microvilli (s j)
larill) adala)l ddnlioll daunll (o cuidala)l cuidunll By gl (Folds (Gldall) Gbidl «
- pAall gul ahw (o ayp 13ag villi &390l GLLEPI JSiis (Ul (1385 (ngniall daanllg
18 Ololwa JLiii ayhalaall cans dduall Jaig Joui) pidluwl cuiduall (ihai (il ol <
LAyl Al dalwo o auji kerkring valves gigpS pS Glolwa (lows cleolll

= Microvilli on each absorptive cell of mucosa
= Folds of inner two layers of mucosa (but not muscularis mucosae) forming villi
= Folds of submucosa forming valves of Kerkring, or plicae circulares

= % e s mm s mm s mm s mm s mm s s mm s mm s s mm f mm s mm s mm s mm s mm s = ks mm s mm s s Em b mm s mm

.alo 1.5:0.5 (qlga dugeoll LLEHI Jgla &Ly - fio 6-5 (gUiga dassall aleo¥l Jgln &ly -
&0 Jio 200 (giga cleoVl dilln) alaw dabuwo U5 -

Luminal epithelium desquamated or
sloughed constantly.

Must be replaced constantly by cell
birth and cell migration from birth site
to site of desquamation.

High rate of cell loss, high rate of cell
renewal, high susceptibility to drugs
designed to stop cell division, Gl toxicity
in patients receiving cancer
chemotherapy.

Desquamated cells can be captured and
used for Pap smear cytology, e.g.,
gastric lavage.

ol Bwgiy diloll (oAall wgulll lan @
LUA Bic pAleiuyg paswo Juiy bl
(&xcan)l LUAN) pludill @hlio ¢o Wi gnAl
Aaic ghgei LUAI hélws glko (il jalaig

Ja=o g gijles A (n1a g9si (=oll lakh &
23279 pludil Jaog LUAU cdwqillg hdluil
i G5 13la (Jaldall ggill oo LLAI) LLAJI
Quai 33l g9t LUAU pus hélus Jaso
L& pull

old LUAJ 3335 (nd gaiall Jasoll 13a) A &
Vel (Rallg Ylbpuly gulaall guagall
@ld WAl sde 580 dygal suag) Guilous dalleal
aAl Ol cya Lphiig suledl sulé il bUiil
(@9gJ yga Jloduwl rouuo i duda duls juuudl

cleolll ajlalh LUA (ile clgall 13a gaw (Ullug

rlaoll pheo (iile) 138l lmolwdil adg)g
633200 &ae0 pUl (o Olopuly

Jané dilae) @an gLoy dawgiall LUAN &
pladiwb lanaag gastric lavage 6a=oll
w9 aclud) (pap smear cytology) wb dalal
(In2 615910 Jaljod wllo juudl ge sl

JagnAil e dlgiuall (ga dagsall cilue il ygai nnaall Guall el dglghwil dadnall 6jlatall o2




= Sympathetic postganglionic fibers

= Parasympathetic preganglionic fibers to
neuron cell bodies in ganglia in wall of
tube

= Two plexuses

a) Submucosal (Meissner's)

b) Myenteric (Auverbach's), or typically
between inner circular and outer
longitudinal layers of smooth muscle

! 2 Auerbach (myenteric) plexus !
3 Meissner (submucosal) plexus

MEDICAL APPLICATION

gﬁeanﬂlélﬁp@igoinmw&ﬂlli&@

:oul€ib (le (9959 peristslsis cleoll
&ade aw) §)39 AW o W§o 1ag unaes
dade Jad @i 9o Wio (1ag pliai cunss
ade (16 2algi Gligune plual yul Jni
Jwyig pAaall wgul jlaa Job (ile 63gago
o)l GlAg aa)l Ul &ade a2 @i

:oUpan graaall ogulll (14 aalgi ks ©

aalgiy :Meissner’s plexuse jpuwlo opansy -

aalgis :Auerbach’s plexuse Alygi Spans -
adihllg apilall adAalal ada<ll addal Cw
@l (o cuid)dall ddglall dnyall cluuloll
dudrellduonl ol souig) .cludo dlAc
(Myenteric dugooJl

:Aganglionosis (&adelll) adell Qe

A Absence of autonomic ganglia in segment
of colon leading to paralysis of this
region.

A Gut tube proximal (closest to stomach) to
aganglionic segment becomes distended
(megacolon).

A Grossly, the aganglionic segment looks
normal but is nonmobile, and
histologically one notes the absence of
Meissner's and Auerbach's plexuses.

dohnd 16 &l adell Obe @ya Gany ala (i A

Ul 13¢5 (UgJgoll (5.9 Lle) paall wgul go
.d2ihdll oaa paralysis Juu

Qulall adhioll pAAs yul (13¢5 Al 0da Gg9an
Ul90 Jud sl da00d) g8l anall ogul oo
Al 1g=0 alawl Gg9an cuwy clig (W)l
Ul 1295) cuneill Ol ddgall ols il wle
(megacolon Jye (9Jod

93w U cuneil layd olé gl ddlnioll Wilic
L Lol a5 jall 8366 Wikl puss i layle
-Abigly punlo pildd Qe Anlla



pAall wgull galall (glaall guuuil

= Gut-associated lymphatic tissue;
diffuse lymphatic tissue of lamina
propria along with isolated or grouped
lymphatic nodules (Peyer's patches).

= Surface epithelial cells over lymph
nodules are squamous and have
microfolds instead of microvilli, take up
macromolecules from lumen, and
present these "dietary" antigens to
immunologically competent cells in the
underlying lymph nodules.

= Diffuse lymphatic tissue of lamina
propria includes lymphocytes,
macrophages, plasma cells. Plasma
cells secrete IgA, which coats surface
lining of GI tract.

(Sl (b b Slagg))

dasbnll (nd ity (19lan) qus ge flie ga &
JSib ile gl apao JSib (ke Lol dngaiall
RU Glayg)) dyglan) Glagic JSis Oleaq
.§Bal (né laalgs ji<i (payer's patches

09si wlandell oad §oa dig=all slalnll @
Ol Pl ge lbge spen Ol (1gaig dakhiuo
d2olll go sl wlbjall (JAal) khud) pgds cun
Anniio dclio LUA OlaAioll 0aa 3459
ol lold) 1glaalll Gladell A 14 63algio
(ainy U ol cuainng guuuni

angnioll dénanll (16 pikiioll (glaoll puuill @
lymphocytes (GLglaoll) d&raoll LUAJ (poAD
LLUAJIg macrophages §pusil Glelullg
plasma cells dauojlull

£95 00 Glidgugll jlal pgds auojLlll LUAN &
g1azoll Juwll glawll ahull (ihgs (il IgA
.1g=20ll

1
.82l guelb cli aic Wiaabiio g<oud plo 1 Ul Wyhd Jay 28
1

ESOPHAGUS

gnoll

= A muscular tube whose function is to
transport foods tuffs from the mouth to
the stomach.

= |tis covered by nonkeratinized
stratified squamous epithelium.

* In the submucosa are groups of small
mucus-secreting glands, the
esophageal glands, whose secretion
facilitates the transport of foodstuffs
and protects the mucosa.

= |n the lamina propria of the region near
the stomach are groups of glands, the
esophageal cardiac glands, that also
secrete mucus.

o0 &ulall algall Jéi aiauhg ilace wgul ga &
.0a=20Jl cdga Ul pdll caga

&ipiiio pé dakuuo ddyao Glaky (ol ghy ©
Nonkeratinized stratified squamous
.epithelium

2algi (poll dublaall Gaas dduall (14 &
u1eai blholl 6ja0 dpen aac (o Wlegoao
0ia uljpao esophageal gland @uispodl 232JL
Ul Wgngg auilagll algall U Jaws aasl
a0 gipadl lak &lony pgds lail las dasall

00 il ol pud) dngniall daxanil (s &
ay3194)1 dxizpall 2a2)l) (18 328 239w Gasall
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At the distal end of the esophagus, the
muscular layer consists of only smooth
muscle cells; in the mid portion, a
mixture of striated and smooth muscle
cells; and at the proximal end, only
striated muscle cells.

Only that portion of the esophagus that
is in the peritoneal cavity is covered by
serosa.

The rest is covered by a layer of loose
connective tissue, the adventitia,
which blends into the surrounding tissue.

. Circular smooth muscle layer !
2. Skeletal muscle (transverse section) :

. Smooth muscle (longitudinal section)
Loose connective tissue !
5. Auerbach (myenteric) plexus :

laiaAg ()9sig (esophageal cardiac glands
Jalaall jlal LAyl

gl o alaell ddunl (na Wl ggi caliny, &
@il cun adlhioll AL
Wl (820l wpdll) dusld)l alaill na (a
Jada clulo dadac i o haa
oo A go Wi piawgll ddhiall (14 (b
.ahhAaog clulo dlne @i
oo Wi (z9l=l) dwlall @il (na (C
Jada dlkhao wbli
10) gleiypll iga goubd agagall ol pws &
9 (9220Jl (59 aJgha Judg jalallnlaliojlial
dady Lol 8alao Gaqyla ddabny iy (13l hida
o digfo rdy) &)l ddyhn, blid ¢l clial
By9laall awill @0 JAaii g3y plA

Submucosa

Circular muscle

Stratified squamous nonkeratinized epithelium
Lumen of esophagus

Connective tissue papilla

Muscularis mucosae

Submucosa
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Stomach
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6as20Jl

like the small intestine, is a mixed
exocrine-endocrine organ that digests

food and secretes hormones.

Functions:

1. continue the digestion of
carbohydrates initiated in the mouth,

2. add an acidic fluid to the ingested
food,

3. transform it by muscular activity into
a viscous mass (chyme),

4. Initial digestion of proteins with the
enzyme pepsin.

5. gastric lipase that digests
triglycerides with the help of lingual
lipase.

Gross inspection reveals 4 regions:

a) cardia

b) Fundus

c) Body

d) pylorus.

Because the fundus and body are identical
in microscopic structure, only 3 histologic
regions are recognized.

The mucosa and submucosa of the
undistended stomach lie in
longitudinally directed folds known as
rugae.

When the stomach is filled with food,
these folds flatten out.

Esophagus

Fundus

Gastroesophageal y
junction —_—

Lesser curvature \ Body

Duodenum
-

/

Antrum

M

Greater curvature

JA jlial 93 hlido (naé gAce 6azall pigi &
mixed exocrine (yugo) gualag
jlialg plelhll pAa) pgas endocrine organ
(&duda)l eleoll i cliug) Glgosall
pal anall wgul (1é gwgs ge élue dazoll &
‘laailag
oo llicel lay 3l OhaxdgySl pAR 2l .1
Lpall
acidic fluid (clodl jglS (A0Aa) gdgaall jial .2
Q0Ad (14 dacluall clall (Ul
wgousll (na aqf 6alo Ul plehll Jugas .3
6axol) Adniell adunll ulnlds Jhady chyme
jlpab 6a2all o hlicl iay Olysgul pan .4
.pepsin enzyme Gawadl pojsi
Jul 6poAll (1ag yra=all jusll a0l jpas .5
(el OWLS) pawall pAR) pgd;
dule) 928 (o jyaoll gulull jlull go 8acluoll
LauuwlBl aloudalu A
:6a20)l plual @
cardia alga)l (a
fundus éa=all p=i (b
body éaoll paua (C
pylorus éa=all wlgy (d
8320l pwag j=a) (il il gl aag gSlg @
L) pluall odad jlniAl Koy clilg aulinio
pwall) g algall (amg plwii 3 1yl (Lwlag
-0lgulg (y=dllg
6a=0ll (o dublao)l ciaig dublaoc)l adunll @
uteas aullgh ol JSiis (8aaaioll pé) &élall
6320l (lios loaicg rugae dayasoll GLiIL
(&bla)l ahus) ol 0da (1aids plehll
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Stomach Mocusa 6a=20ll dubhlAho

Surface epithelium that invaginates to
various extents into the lamina propria,
forming gastric pits.

Emptying into the gastric pits are
branched, tubular glands (cardiac, gastric,
and pyloric) characteristic of each region
of the stomach.

The lamina propria is composed of loose
connective tissue interspersed with
smooth muscle and lymphoid cells.
Separating the mucosa from the
underlying submucosa is a layer of
smooth muscle, the muscularis mucosae.
When the luminal surface is viewed under
low magnification, numerous small
circular or ovoid invaginations of the
epithelial lining are observed. These are
the openings of the gastric pits.

The epithelium covering the surface and
lining the pits is a simple columnar
epithelium, and all the cells secrete an
alkaline mucus.

When released from these cells, the
mucus forms a thick gel layer that
protects them from the effects of the
strong acid secreted by the stomach.
The mucus firmly adherent to the
epithelial surface is very effective in
protection, while the superficial luminal
mucous layer is more soluble, partially
digested by pepsin and mixed with the
luminal contents.

Tight junctions around surface and pit
cells also form part of the barrier to acid.
Like the hydrochloric acid, pepsin, lipases
(lingual and gastric), and bile must also
be considered as endogenous
aggressors to the epithelial lining.

aalino Olalaiol aois 6a2ol) wnhull slaall @
lo JXiiug dngnioll 6aall duan Jala gul
Gastric daa=aoll (Glaagll) Glpaslu (e
.pits

acjaio augul 336 aalgt wlaagl oda JAla ©
&30 «&6yalgd) wlragl goi Wiljao ¢,a5
6a=0ll (o ddhio J5 g1 anniio (Galglg

pld s oo Wiy 6azall dngnicll dazanil &
cludo dae @bl (o ddpaio Wlas (19 94y
-Qyg9lan) LUAg

adnlao)l cias dduhll ge abhlaoll dalnl Jna)

sl (d=all) 820l (Al phwll ana aie @
3929 dilhuall gjlall (1 halliw ild (Adasiall
baln U<ib 34U (il dpeall Olalogill (o ayasll
olid Ul (18 o olalokill oiag Lgay of
.Gastric pits &a=all Glaagll

18 olaagl dilhallg ahuull dhall slanl &
.aablao &3¢ dulghuwl dhaw §lab

jr élaill 03a LUA guoq téablaodl Oljjao &
Alkaline mucous Lgla lblho

addn LUAN oad (o ojlial a2y hlaoll 1aa JSiiy @
da=all §laks LUA dloa Wicdo <o dwolld
ol o) azoll (o 8jpaall d,98)l (Agoall Wil oo
udoa_ndlhbg el wlilbgy uaey rown gy guiuaul
15U Jaey 5gléll blaodl jlisls 15 ag clodl jglS
(elodl ygl5 Uaon

Jza laihll addall, g JSiy bl gladl &
3l gaullg GAcall Ol o @ilaa (1a 1aa
adunl loiy &aall 038 o aolgd (il Kdlay
ps1 alaio oS blaall (o anhull drzolll
G20l whginoy dqjiong (uuulh Wia dogAang

allngoll hai (o adiig ollasl angs €
dylall LA g o tight junctionaoesaall

w0 lejo J 9 &axall Glaagll LUA g alaul)
(a0l go swolall jalall




:Jio 1Al algo dliaa clall jgls JAaa) dalhly @
(yulullg (naall) wliwllg pepsin gl
olal) ;340 algo pies bile clanlig lipases
.gtAla Lo wlA 620l
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Surface lining cell

_—

Regenerative cell

Gland——

Muscularis mucosae

Submucosa

Enteroendocrine cel
(DNES cell; APUD cell|

Fig. 14.6 Stomach

The stomach is a distensible organ which receives food from

the oesophagus, retaining it for 2 hours or more during
Fundus which time it undergoes mechanical and chemical

breakdown to form chyme. Solid foods are broken up by a
- strong muscular churning action whilst chemical breakdown
] Rugae is produced by gastric juices secreted by the glands of the
stomach mucosa. There is little absorption of most food
products from the stomach, except for water, alcohol and
some drugs. Once chyme formation is completed, the
pyloric sphincter relaxes and allows the liquid chyme to be
squirted into the duodenum.

In the non-distended state, the stomach mucosa is thrown
into prominent longitudinal folds called rugae which permit
great distension after eating. Anatomically the stomach is
divided into four regions: the cardia, fundus, body (corpus)
and pylorus (pyloric antrum). The pylorus terminates in a
strong muscular sphincter surrounding the gastroduodenal
junction.

The mucosa of the entire stomach has a tubular glandular
form but there are three distinctly different histological
zones:

stomach
(corpus)

Pyloric

anhinoter o The cardia is a small area of predominantly mucus-
f

secreting glands surrounding the entrance of the
oesophagus (see Fig. 14.5).
® The mucosa of the fundus and the body forms the major
histological region and consists of glands which secrete
acid-peptic gastric juices as well as some protective
mucus.
The glands of the pylorus secrete mucus of two different
1 O e types and associated endocrine cells secrete the hormone
Duodenum gastrin.



1. Surface mucous cell i
2. Cardiac (mucus-secreting) gland |
3. Gastric pit !
4. Muscularis mucosae !
5
6

1. Submucosa
2. Lumen of stomach
3. Gastric mucosa

1 4. Parietal cell
5. Gastric chief cells
6. Gastric pit

. Parietal cell !

11



MEDICAL APPLICATION

: Ulceration olaill

A stress and other psychosomatic duial duuaill hgeAllg (Wsl) Gldllg pgill A

factors; ingested substances such as laadl « ol AalA UL (il . <]
aspirin, nonsteroidal antiinflammatory lgal o '”( L . lsg) mp
drugs or ethanol; the hyperosmolality el Glaldog guwlls dglisall

of meals; and some microorganisms ethanol JgilibUlg NSAIDs Gyauigpaiaw I
this epithelial lagyer and lead to . ) e . «
ulceration. . Lol oo OpS &r08 (1927 ‘-ﬂ"”““’m'gﬁj
A The initial ulceration may heal, or it may | micro-organisms GbgSuall jasyg ~ lissgullg
be further aggravated by the local JX «(helicobacter pylori aulgdl ©Lgilall Jio)

aggressive agents, leading to additional

el adadnl &i | R | | 03
gastric and duodenal ulcers. ) el gk ol & Jolg=ll o3a

A Processes that enable the gastric mucosa -ulceration anall &igaal (13gig
to rapidly repair superficial damage blaialleo <oy daauy sl 13] asadl aaydll A
incurred by several factors play a very s &sagall &3¢0l Jolgell cld; Ja (1a

important role in the defense
mechanism, as does an adequate blood
flow that supports gastric physiologic -Qalh| gastric & duodenal ulcers daacg
activity. uile 8320l anlio aclus gl Gllosl aoiss A
A Any imbalance between aggression and

Qa0 Gl Ggaal (1agug il 13a pdlai

Ulle @y & anhudl &30 auop
protection may lead to pathologic T .. 93"3 _db um ek 9 e MP
alterations drelaa)l ULl (nd 13 bola 9y cueli Jolge 6ac
A As an example, aspirin and ethanol buudl peai dygoall &gl GlaS :laio
irritate the mucosa partly by reducing blaall jial 83bj) (1385) 1azall (1aglgajadll

mucosal blood flow. A i
A Several anti-inflammatory drugs (@asoyig ddhioll Giloa ¢ullilg

inhibit the production of dylaallg gy Al gu gjladl o Juial gl gl A
prostaglandins of the E type, which are |  Ajliig cUay &9an (Ul (13giw 8320l dubhlial

very important substances for the wlla Dl pgdy (Jiall ) e
alkalinization of the mucous layer and, Joitully gunnlll egd, J OO

consequently, important for protection. Wil Guib G Sa=all Gxbliol (ija pual
. §bliall 038) &yg.0aJl &gl

AWl iy claull olaldo go yasll A
algo pigi g E ol (o olyailletigpl
clall ahlholl dduhil &dgoa Jhasi djgpn
W09 .&laall (14 laao jga wasli (ulillg
(gl Lgiliol

i Baeoll dinhudl §jlaldll ol (ga:daysll - I
; Al dlaall cula Lala pAl aeall dinlio digls cuila lala - ;
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A narrow circular band, 1.5—3 cm in
width, at the transition between the
esophagus and the stomach.

Mucosa contains simple or branched
tubular cardiac glands. The terminal
portions of these glands are frequently
coiled, often with large lumens.

Most of the secretory cells produce
mucus and lysozyme (an enzyme that
attacks bacterial walls), but a few
hydrochloride-producing parietal cells
can be found.

These glands are similar in structure
to the cardiac glands of the terminal
portion of the esophagus.

Julga aiye Graio il hypb ge §luc ga @
gl gu cladll ddhio Jioyg aw 3 - 1.5
6a=0Jlg

a33184 238 (ile &blall §lall (1giag
aylaill pluslllg dcyphio ol dlayuy dngul
.d2uwlg d2a) vlag ddilo WE Hgsi 222l 13a)

mucus blaoll jas 6jya0)l LUAN oid pheo @
122 paldy ol gag lysozyme pujgialig
Aala puslallg bpasyl

191801 JAoa) &jaall dylanll YLUAN go Julé aac
ba=oll 2l§a (1a Wiraliv gSoy

232l s B 1d ws JSiiy oliy §3184)l 3a)l @
gl oo gulanll puwdll (1é 83gagall

Wlajgilllg blagll jlyo] (qa algol) duslw)l dadag)l -

gl &l (1 Aalli =

SM
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Fig. 14.5 Oesophago-gastric
junction (H & E x40)

At the junction of the oesophagus with
the stomach, the mucosa of the tract
undergoes an abrupt transition from a
protective stratified squamous
epithelium P to a tightly packed
glandular secretory mucosa 8. The
muscularis mucosae MM is continuous
across the junction though it is less
easily seen in the stomach where it lies
immediately beneath the base of the
gastric glands. The underlying
submucosa SM and muscularis propria
M continue uninterrupted beneath the
mucosal junction. The muscularis
propria does not form a thick
anatomical sphincter but rather there is
a physiological sphincter mechanism
which is described with Figure 14.4.
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* The lamina propria of the fundus and
body is filled with branched, tubular
gastric (fundic) glands, 3 to 7 of which
open into the bottom of each gastric pit.

* The distribution of epithelial cells in
gastric glands is not uniform.

= The neck of the glands consists of stem,
mucous neck, and oxyntic (parietal)
cells;

= the base of the glands contains parietal,
chief (zymogenic), and enteroendocrine
cells.

6a=0ll awag j=d o JX) dngniall aaanll @
(aahioll cuun dy2d) 81320 33 ylias
80610 Epgui

JS glé o Qidis 33l 0da go 7 - 3 (iligy @
Qa0 6389

ne 99%s 332l odal dxngoll dylall LUAN gjg5 &
(quliuio pe) plAiio

Wy Cun Sy (18 1w 135 aoll a2l &
LUA o (832l g0 (glell puudll) )l Gic
dublioll Gill LUAg stem cells dacda
6jaall) ayjlaa LUAg mucous neck cells
.parietal (oxyntic) cells (yaoal

oo Wlnd 332l go (aeldl pwdll (14 ol @
aani) LUAQ parietal cells dyjlaa LUA
LUAQ chief (zymogenic) cells (plaal 6j)a0)
.enteroendocrine cells dyglon ayac

(L85 Gy acld gob @i 1ag (uaginuul) 6jpacl Gl LUA glauwll awdll 16 xali
LUAJ clei (ngle)l puudll 1o .(3an0ll @iy ) APUD dglon &aé LUAg &jlal wlwa (1ginig
(1onliisdujgdl gglu e abind yglil dun ola) dylal

éugeoll 120Jl 59 dagagodl LIAJI elg)l
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Stem Cells ducAa)l LUAJI

Found in the neck region but few in
number, they are low columnar cells
with oval nuclei near the bases of the
cells.

They have a high rate of mitosis;

some of them move upward to replace
the pit and surface mucous cells,
which have a turnover time of 4-7
days.

Other daughter cells migrate more
deeply into the glands and differentiate
into mucous neck cells and parietal,
chief, and enteroendocrine cells. These
cells are replaced much more slowly
than are surface mucous cells

OXYNTIC (PARIETAL) CELLS

alach <9 8a)l Gie 18 LUAN 0da gigi &
dygil wlig aiblg dulghuwi LUA (nag alls
ayacla)l pluwall (o wpdly 63algio dygAy
LLUAL

Jaso Ola 8ploio pé LUA (na :daedall LUAN &
P (nle a8l @) 13alg gdio ylad plwdil
lofg ahall wgul gl cua) aalwl LLAN (Asgei
(ol 633310 Guhlho flalh ol cagyo ga

gy (ilell gai Jjan LUAIN 03d (o ouud &
a9l Cun 8aagllg plhuwl (1 adalholl LUAJ
pwdll) pdl 138) gl Jlaiwll o)
PLi 7 - 4 o (p1glall

gai Jawi ol jplay LUAN 0dd o Al awd &
LUA Ul plaig daldl LUAN Ko Ja 63l
&3l LUAJG &ujlan)l LUANG dublao)l Gisl

138 Jlaiwl Jaog Gyl LUANG &;9loull
LUA) (nglell pwdll (1é aio pish Unyi puudll
.aulwl 632) qlingg (plhuwl

Aol 8ja0ll dylaall LUAJ

Present mainly in the upper half of
gastric glands. They are rounded or
pyramidal cells, with one centrally
placed spherical nucleus and intensely
eosinophilic cytoplasm .

Parietal cells secrete hydrochloric
acid (actually, H+ and Cl- ); potassium
chloride; traces of other electrolytes;
and gastric intrinsic factor.

The presence of abundant
mitochondria in the parietal cells
indicates that their metabolic processes,
particularly the pumping of H /K, are
highly energy consuming.
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J1opd gl (pila JSub ©la LUA (189 dyasoll
g gAgill &jS 1o &39)5 63alg dlgs cllos
Ul J4h) pAeall golil 8l ojlhgiuw
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Séu jlandl LUAJL 167 1alo

JSuiy) Hel clall jglS° gaoa a5 aylanll LAl &
pgawligdl 3915 jai oS (CL g H* jia5 @al
J1a=all Jolollg (Al Jjlasi jasug Kel
IF — gastric intrinsic factor (Al
G0 Spje Olos gile &y)laall LUAN (1gas ©
Ja=o glajl yile Jay 1389 byaigSgirall
W Jaso dnld) LUAN oda 6 wUdiwll
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Lojdugiw culi JAiul dropa sdgylandl GIAJI
Jolellg KCL g HCL jpaj o yglidl duaola
sl ajlguiig (UAll Gaeall

:Atrophic gastritis ¢ngaill 6a=oll wlaul
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In atrophic gastritis, both parietal and
chief cells are much less numerous,
and the gastric juice has little or. no
acid or pepsin activity.

In humans, oxyntic cells are the site of
production of intrinsic factor, a
glycoprotein that binds avidly to
vitamin B12.

The complex of vitamin B12 with
intrinsic factor is absorbed by
pinocytosis into the cells in the ileum,;
this explains why a lack of intrinsic
factor can lead to vitamin B12
deficiency.

This condition results in a disorder of
the erythrocyte-forming mechanism
known as pernicious anemia, usually
caused by atrophic gastritis.

In a certain percentage of cases,
pernicious anemia seems to be an
autoimmune disease, because
antibodies against parietal cell
proteins are often detected in the
blood of patients with the disease.

Astrophic ganill a=all LWL &loll sie A

duylandl LUAN o LS ol hall gastritis
AL 138l « s JKiin Base Jds duiplg
ol S Al (nasall Jololl jlial (1a gads
@0 120 dLlé 8105 (ile (1925 &yazall flasll

(59 (5Q1AT 269) iy (clall jgls (Aan) Jaoall
(0wl Nl H oy

ol e @géuiall (1@ dylanll LUAN Gl aie A

GH9p o€ Gue 9a (1illg guAll (asoll Jolsll
.B12 (uoliza go 8auiny iy ((wignefile) ¢nsw

20 il 13] Ul anlaiol gSoy U B12 guoluall A

Ul ad2all 138 poy ¢uya Al (1asall Jolell
Ggan pudy 1aag Gléall ia anlaiol piyg cleoll
1ol Jolall (adi aic B12 cuolivd nds
(SJg0ll G0 odl LlgUU &loYl cila (s9) Al

WS 13guw B12 guoliud (plaiol 1a gadill 13a A

clpoall Qs JKus &l s JAa gl wagyeo ga
Pernicious (Guwall) Juwgll pall jdd) dilnllig
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A The secretory activity of parietal Ao @uw ol 9ay Jugll pall jaa olla Aey A

cells is initiated by various 2algiy ¢ua autoimmune disease uila (iclio

mechanisms. o e L :

A One mechanism is through the Ll cligp palas Antibody 6alao plual
cholinergic nerve endings onlaall pa 16 plwall odd ikl i) ayylaall
(parasympathetic stimulation). LUAN pluall oda palas 135ag ( pAwl 13ay

A Histamine and a polypeptide called ! . Joar ps o
gastrin, both secreted in the gastric o | dolellg ¢ _l ihal Ja gd}dl;g Q"’Jl.ml
mucosa, act strongly to stimulate the G9ang B12 cuolisa (plniol (adic (lAlal
production of hydrochloric acid. .Jug 03 jia

A Gastrin also has a trophic effect on the aude Sl iy dylanll LUAD (ajhall bliwl A

gastric mucosa, stimulating growth. -
@i oWl 6asy

Syl Olawuidl) anyiell dunell Gblal .1
.(d239)1

GRHwlL (e iy acg Grobuuall .2
ablao o glirdy glwall glaag ,gastrin
A0 jlal pani (14 laao hga guslbg 6a=all
6320l djlanll LUAN ¢o clodl IS

yoaaall jlal auis (1a gupwlLll dadhg) dalally A
acluyg 6a=all dublio goig 1325 )92 o) Yla

! 6120JU yalWJl polivuall ga jpooll prolivuall - 5
. olaillg daeall dayall @ilgall eNell d5LAYL (@il khaill go gl Anti-histamine Il Lbagll ghey -
: baeqall :

Healthy stomach Stomach suffering from
atrophic gastritis
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(Sloyjill 6j aall) duugl LUAJ

predominate in the lower region of the
tubular glands and have all the
characteristics of protein synthesizing
and -exporting cells.

Their basophilia is due to the abundant
rough endoplasmic reticulum.

The granules in their cytoplasm contain
the inactive enzyme pepsinogen. The
precursor pepsinogen is rapidly
converted into the highly active
proteolytic enzyme pepsin after being
released into the acid environment of
the stomach.

There are 7 different pepsins in the
human gastric juice, which are active at
pH <5.

In humans, chief cells also produce the
enzyme lipase.

Pylorus

ol pudll (1a g gy LUAN aalgis &
83409 d2ino LUA (nag dugull &30l 332l
, Gligpl

o€ pab ojlbgiuul) basophilic (nacld golil &
GlANl GAlal drojllbgiaul &Luill §)lje
.rough endoplasmic reticulum

1925 LUAJ 03a lojlgiuw (14 daalgiall Glyall &
pepsin (uaguwwll ga Jled e mjl yile

, LUAN Q) Ul 38y (13l (el dsylln) gen ©
Joan yraolal 6aeoll hiwg Ul adgng 3009
- pepsin gl ga dlle dlea 93 pjpl gl

oo aalido elgil 7 6aoll gilae (na aalgiy &
. 5>PH (1aola hing (16 dlled 9si uull

ball oyl Gl LUAN ja5 13a) aalally ©
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Has deep gastric pits into which the
branched, tubular pyloric glands open.
Compared with the glands in the cardiac
region, pyloric glands have longer pits
and shorter coiled secretory portions.
These glands secrete mucus as well as
appreciable amounts of the enzyme
lysozyme.

Gastrin (G) cells (which release gastrin)
are intercalated among the mucous cells
of pyloric glands.

Gastrin stimulates the secretion of acid
by the parietal cells of gastric glands.
Other enteroendocrine cells (D cells)
secrete somatostatin, which inhibits
the release of some other hormones,
including gastrin.

09Si &a=oll olaagl gl wlgll ddhio juoi &
.pyloric glands awmlgdl aaJL

aulgdl aall ol Ball algallg wlgdl G djlaaly &
cailall jpaall puudllg Jghl olaag wla esi
pAdi

0 Opigo 4059 bhlaoll j1ai &all LUAN oda &
lysozyme Glogjgjalll

:Gastrin cells gupiwlel 6j a0l LUAIN gf G LUA &

dwlgyl 332l aylalioll LUAN ¢w aalgii LUA (nag
(wlgyl &alho goi (1é 93 cppiwlel i LX)

D cells 4 yroww LUA aags LUAIN oda) aalaly &
U901 i Gglan &ac LUA (nag
jlral luby (13l somatostatin gailiwgsloguul
UL ) w2l @iog (1Al olgoall jA=)
QCU|&._+JXJ|QLLE]Q Julwo jue Joiy T.o'._leCl jyal hudy
A(lpeldi)l aie Wivgon yueaidoareoll Lpoaaiud



Other Layers of the stomach 6aoll (14 AUl olanll

= The submucosa is composed of dense o0 dduhll o3a Wiy :dualA ol cua’ dauall ©
connective tissue containing blood and &acglg dugoa ducgl ile (iginy ol .
lymph vessels; it is infiltrated by i R T i - e
lymphoid cells, macrophages, and mast LIS sy reglll 03a @i ge «Ayglao
cells. .Adinl oda (Ul duadl LUAJg wllwlg &glaalll

" The muscularis is composed of smooth @i g0 Wi :dunyladl dihell dadnll &
muscle fibers oriented in 3 main R T o
directions. The external layer is A rauw) olaksl 3 Gag awpo culo dlice
longitudinal, the middle layer is circular adln dlhiugiog longitudinal aulghh
cirgular, and the internal lagel.” is roa )l ugul eljal 58U Lol) oblique &bilo awAlag
oblique. At the pylorus, the middle 5UAag Vg S@lﬁ 165 ualadl (e 5gaud
layer is greatly thickened to form the - j i T T
pyloric sphincter. lsols

= The stomach is covered by a thin (clgyl dahio) aasllg sazall gu AU gEo &
serosa. J189) OllAsg) o dhwgioll ddnll Gi aa

6 I{.'._,'J-.HS |£.'.. "t’..._m(..“..l " . ...I ll
.pyloric sphincter ulgyl

Chief Cells

" Parietal Cells

. Gastric chief cell
. Nucleus (euchromatin) of gastric chief cell
. Zymogen granules

. Parietal cell ;
3
4, Microvilli
5
6
7

’
2. Gastric chief cell

3. Lumen of gastric gland
4. Microvilli of parietal cell . Lumen of gastric gland
5. Canaliculi . Parietal cell

B

. Mitochondria . Lumen of gastric gland
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Fig. 14.2 Basic mucosal forms in the
gastrointestinal tract

i = =LE  (H&E(a) x100(8) x 100 (¢) x 128 (d) x 128)

7 = > e e There are four basic mucosal types found in the

s ; - i gastrointestinal tract which can be classified according to
g their main function:

Protective. This type is found in the oral cavity, pharynx,
oesophagus and anal canal. The surface epithelium is
stratified squamous and may be keratinised in animals which
have a coarse diet, e.g. rodents, herbivores.

Secretory. This type occurs only in the stomach. The
mucosa consists of long closely packed tubular glands which
are simple or branched depending on the region of stomach.
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Small intestine adudall cleoll

= The site of: 10 JS oo adudall cleolll piei @
1-terminal food digestion, el dSlaldl arall .1
2-nutrient absorption, and . ,a ) LSU . .
3-endocrine secretion. dogiaagll &31eVl yalniol .2
. The processes of Qigestion are complgted glaun (¢t jlysl .3
in the small intestine, where the nutrients . o . - < @
(products of digestion) are absorbed by £ Gy Ady8all eleolll 16 pAall dllac Joiss
cells of the epithelial lining. dhwlg (pAaall olaio) aslaLll i)l (plaiol
* The smgll intlestsine is reftivelg longf—3 adndall cleoll dikhuoll dylaill LLA
approximately 5 m—and consists o (< " Sy as :
segments: duodenum, jejunum, and 29 10 3 (Uliga lalgh 2l adxball clsolll ®
ileum. These segments have many duodenum adell :(na ghé 3 (Ul Wopuds
characteristics in common. [ileum (ailall) §laallg jejunum pilallg
Mucous membrane whldgll el &

48,831 eleoll (14 6aalgioll Gl o dalide glgil (o dlulw éaabiw 83l (uell ooy O
kerckring's valves (plicae circulares ) (&adlall Glall) &iyS ps Slolwa :(1ag
dablao)l dduall o iy &ardall eleoll (Al alhull ile aaliv danlg Glolwa (nag &
g dubliodl dudrellg dolalldaenll lgs Los dublaoedl jgu swa ) dablaodl cas ddaallg
Lo jiSlg «uigila ol Wla aub gl héla Uih ololwall 0da 3AlY (cleoll ool Jal dublioll
.aJ 600 Gan pieig jejunum pilall ddhio (1a ralw
xS0 JSiiy laayd 8aalgio Wil ) Glaallg paell go JSI bl o Glolwall 0da JSiiy U ©
= Series of permanent folds, plicae circulares (Kerckring's valves), consisting of
mucosa and submucosa and having a semilunar, circular, or spiral form. The
plicae are Most developed in, and consequently a characteristic of, the jejunum.

= They do not constitute a significant feature of the duodenum and ileum, although
they are frequently present.

Intestinal villi dugedll wbleyl ©

daanllg ddnlaall slaill) ddalaall dauall go biig alo 1.5-0.5 go &lejl Job agliy ©
.cleolll 42a) (an juig (Al

JSiiy j9ni5 o leaf-shaped pasll (n1a Léyg LSih 3alg vaye ahw Gl oS digeall Gllejl &
(050, Lo Gal ygsi ¢un) Fingerlike shaped (raslall (16 bean] Lib 340 (ia jaio

Jlae b (o Adg dageoll 2a2JL (o dlawuy duguil a3 pen Glhid Aaaliu oblepl gy ©
lieberkuhn's glands (oS pu aaé ol crypts

BSpblo lauily) d=élgll a2l &lakh 2o &alaio gsi wblejl &lakh &

LUA ,absorptive cells anla)l LUAJ jA=) ,stem cells dacda LUA ;o Wiy &ygeoll 23l ©
g0 dyglanw aac LUAJ dGalh b ,Paneth's cells &uib LUA ,goblet cells dawis
.enteroendocrine cells
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= Are 0.5- to 1.5-mm-long outgrowths of the mucosa (epithelium plus lamina
propria) projecting into the lumen of the small intestine.

* |n the duodenum they are leaf-shaped, gradually assuming fingerlike shapes as
they reach the ileum.

= Between the villi are small openings of simple tubular glands called intestinal
glands (also inappropriately called crypts), or glands of Lieberkuhn.

= The epithelium of the villi is continuous with that of the glands.

* The intestinal glands contain stem cells, some absorptive cells, goblet cells,
Paneth's cells, and enteroendocrine cells.

Absorptive cells dunladl LNAJI ¥
dod auall go (1aeld)l ahall (1a @Agiy dg:ay dlgi i dglaio dxlglhwi LUA o Wi &
striated (brush) du.igayall gi dhhAaoll aallo (1eas Auslaio ddun (o Wi LUAJ 038
Olue Pl oo aays pja go W dduh Wil aag gugpSIUl J@aoll ddlall o3 dwlja aic ,border
(881831 cleoll (14 83algiall Olegidl o CJWI ggill ga 13ag) microvilli ddyéal
AR Gllae ge 2l dxla)l algall golaiol :(1a LUAN oda) duwlwll daylagll &
= Absorptive cells are tall columnar cells, each with an oval nucleus in the basal

half of the cell. At the apex of each cell is a homogeneous layer called the
striated (brush) border.

= By electron microscope, the striated border is seen to be a layer of densely
packed microvilli.

= The more important function of the columnar intestinal cells is to absorb the
nutrient molecules produced by the digestive process.

Microvilli daisa)l alucpll ©

olue il 03a Job &l Wjlbgiull oo gladll pwdll (14 dxlghwi Glegi e dlue (1a &
Oland go qly sy (13l (1glall el go ducj JS @liig ggpan 0.1 Wmypadg ggpsan 1
Al (1Al Yl Olisigy go dlayall gais DI

1ol &hlhio alhuw o gapo olo 1 JS Ul daéj 3000 (iga cllaj dnlo dlA JS ©
O alaiollg Julgdl alaw 8abj o guulwll aall &uéj ggalo 200 (e (g,
.anionll algollg cleolll

alhw aalwo ayjy 8dadall Gludplg dygeall GLLEPIG (&isys s Cuolwa) Gkl agag gl ©
.olaiolll dnidoll clacll doanll spaodl Glanll go (nag ws JSiiy cleoll dilny

wolaioll dalwo 3yp obléPl _ dleal 3 (1g=all (plaioll ahw dalwe nj5 Gl ol aag ©
.d2h 20 (plaioll dalwo 3yp Olaéjl  dleal 10

raclAiin (1ol ddalall 48l ahw dalwe gla Jolgell oda dipibl 135ag ©

Ly o 200 @ly 1l e 600 =3x10x20
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= Each microvillus is a cylindrical protrusion of the apical cytoplasm that is
approximately 1 um tall by 0.1 um in diameter and consists of the cell membrane
enclosing a core of actin microfilaments associated with other cytoskeletal
proteins.

= Each absorptive cell is estimated to have an average of 3000 microvilli, and 1
mm?2 of mucosa contains about 200 million of these structures. Microvilli have
the important physiologic function of increasing the area of contact between the
intestinal surface and the nutrients.

= The presence of plicae, villi, and microvilli greatly increases the surface of the
intestinal lining—an important characteristic in an organ in which absorption
occurs so intensely.

= |t has been calculated that: plicae increase the intestinal surface 3-fold, the villi
increase it 10-fold, and the microvilli increase it 20-fold.

Together, these processes are responsible for a 600-fold increase in the intestinal
surface, resulting in a total area of 200 m2.

;4618201 eleoVl (g diflae)l algall yalniolg avha @

= Disaccharidases and peptidases secreted Ologjillg dutidl Gyl daolaall Gloyis il &
by absorptive cells and bound to microvilli iy &alodl GUAIN 30 jpa5 Glauiull dRalaall

in the brush border hydrolyze the N oo ]
disaccharides and dipeptides into £9479 dyilwall adlll ¢na ad,aall lue
monosaccharides and amino acids that are Obull (Ul olaiwlg aulidl obSull daolyy
easily absorbed. LAios @93y (il dxwoll Alaallg dalalll
= Lipid digestion occurs mainly as a result of i Jl=all Jail dlgauy
the action of pancreatic lipase and bile. ) : :

= In humans, most of the lipid absorption il ity guulwl JSiiy i pawall pas &
takes place in the duodenum and upper .clhanllg yikieoll
jejunum. pawall (alaiol Gllac pheo Gani Gl aie &

.ilall go giglell pundllg pasll (14
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MEDICAL APPLICATION

:malabsorption syndrome (plnioll cgw dojllio

A Deficiencies of disaccharidases have gl aie autitl byl Al Ologill (pdi A
been described in human diseases . e s R N .

i ) . .ol OLIAAIL A @nlcl l ol
characterized by digestive T L,,, , =9 ¥ m uo}o ng" R
disturbances. yuilg Lo g3 09y bl o ol 0da (Asy

A Some of the enzymatic deficiencies .genetic origin
seem to be of genetic origin. o pis 18 Gl of ooy awilagl algall (plaiol A

A The absorption of nutrients is also . Lns T .
greatly hindered in disorders marked Sxblio atrophy 49 i ©aa7 gl cbhiaal

by atrophy of the intestinal mucosa | &ilaé Gllasl gi infections Gs| e Ailll cleolll
caused by infections or nutritional ueds A gl 134, loo nutritional deficiencies

deficiencies, producing the .malabsorption syndrome (olaioll cgw &ojllioy
malabsorption syndrome.

Goblet cells duwlall LA ¥
.88183J1 cleolll (na dnlall LUAI ¢ Sjizio ol &
.J1aslall o ydl LS bayjas aaell 138 alajzg pall 1d buws Juld 99<) LUAN 038 aae
1l Qawganll ggi o acid glycoproteins drdoln &y Gliasgp jias Gl LUAN 0da &
cleol)l &lay dylan aiayhgg yraola ausy o9y blaoll 13a ,mocus blaoll J5iui aolais
.cleoll (o daila2l algoll Galjig
= Goblet cells are interspersed between the absorptive cells.
= They are less abundant in the duodenum and increase in number as they
approach the ileum.

= These cells produce acid glycoproteins of the mucin type and form mucus, whose
main function is to protect and lubricate the lining of the intestine.

Paneth's cells Col LMA W
19259 ((19=20Jl 332l o ¢1aeldl pundll (16 2algis exocrine cells jiall daqyld LUA N 34
QAN jlbgiw o groddl pudll (14 319l &zjlal Olaua
0421 (0987 ciloy ] (sag) lysozymes Glogjojalll agag cuisl dreliodl &yglall &byl Olwlall &
LUAN o3&l golil dxdoln S &jlall Glwall gad (@ogijnlluhe LA ylao
dy9=0l holadl (le dpnuullg el (1a hga wli gl gSoug Lulal Alho j9a @) Wloyjgilll &
{eleoll (58 uiuleio J5uiu 10lgili roudlin (sua)
= Paneth's cells in the basal portion of the intestinal glands are exocrine cells with
secretory granules in their apical cytoplasm.
= Researchers using immunocytochemical methods have detected lysozyme—an
enzyme that digests the cell walls of some bacteria—in the large eosinophilic
secretory granules of these cells.

= Lysozyme has antibacterial activity and may play a role in controlling the
intestinal flora.
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M (microfold) Cells M LMA ¥
b ©lygl J &glacll Gyl (hei dnnaio dyakh LA (a
wlaiag J9uid (dllg sacloll sl s alalo2il go ayaell agagy LAl 0as onil)
(@)W wianiuod doadoll LiAallg lymphocytes dyglaodJl LAl o ayaell 5gA]
(o))l o> JH210 sidlg macrophages

olelwlg dyglaall LUAN (Ul @léi ai gog antigens Gladimoll cllilg by M LUA pgéds &
adell) (glaall jlanll (na Al gSbol gl wlelwlg obglaall )alas o (o9 W@iai 6agagall
.4yl Olaniwall an dcliodl &khiwll ias duag (duglaoll
intestinal immuonologic ¢1g=all gieliall jlaall 14 dold k) dluwg Jios Mula ©
.system
M LlAg &nlAl éanl g Jaul Jawy oo goiwo pé 995 M LA cai (nacldll cuiell &
= M (microfold) cells are specialized epithelial cells overlying the lymphoid follicles
of Peyer's patches.
= M cells can endocytose antigens and transport them to the underlying
macrophages and lymphoid cells, which then migrate to other compartments of
the lymphoid system (nodes), where immune responses to foreign antigens are
initiate _ - \
» M cells represent an important link in the intestinal immunologic system.
= The basement membrane under M cells is discontinuous, facilitating transit

between the lamina propria and M cells.
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The very large mucosal surface of GIT | (ng<eall (a0l Juwd 1aq &wlgll (nblholl plaull 34

is exposed to many potentially 2 aaall aaiaall il o wikl) A

invasive microorganisms. G380l 48,830 Glasll oo sl QTDJ-C m
Secretory immunoglobulins of the IgA (@pég adlall)
class are the first line of defense. gaall ba IgA gqill (o dxcliodl Glydgnglall piei &
Another protective device is the .Jol

intercellular tight junctions that " a0l ¢ . aa . .y
make the epithelial cells a barrier to U= | ©llagall gag (util glaall iaa Lol ©

the penetration of microorganisms. 093 Jo liala aylaill LA o Jeai (ilg LLUAJ
In addition—and probably serving as .adudall ubAell jgp0

the mfain pro.tective barrigr—the GIT Wil glaall jala oliel ¢ <osg U GALALL &
contains antibody-secreting plasma | —* A ) T o
cells, macrophages, and a very large 0j3a0 &xojlly LUA Uile anall ogul nginy

number of lymphocytes, located in &aglaoll LUAN o jus aacg &=JL LUAQ alas il
both the mucosa and the submucosa. Adalaall cinsg anlaall adanall o JS (1a AgI

Together, these cells are called the . Lol e . . .
gut-associated lymphatic tissue buadl (g I 2uuily a2aizo LA o3& (e ®

(GALT) (GALT) pAaall ugub (galol)
Endocrine Cells of the intestine cleoll (g dglauadl dyas )l UNAJL ¥

diffuse piiiioll guasll (iglanll (a2l jlaal LUA 20 wing Ll d=wlg LUA a &
.aneuroendocrine system
, exocytosis BLIUI Guh (e @jlall @lua pn LUAN oda pgds Olauiall Wil caiay ©
g1glon il ol (yuao) (iglaw plas pili Guas i Lol (Clwall go §a0ll) @aie wligopall
3.(pI pe Jaiiy)
:onhai Ul Bowuds GgSoy Al Glagas) 6jac)l LUANI &
&0 Jnio (glell @i 0959 adrda Oluej LUAI cllios ¢un :the open type agiaall hail A
\abgine go pblo CSial (ileg cleolll d20)
giglell @ahw (hg cleolll d20) go Juail la) guy (i rthe closed type @lol lhoil .2
Qylaldll LUAIL
03 jldl pani (16 hga pAall wgull dubeusIl olginall wsli agidall hoil (1 aily adig) ©
.83 LUAD 88,831 ol pl 20 cleolll Glgino cikial G e LUAI
ol ablgll go ail Ul sy Joisi a) groaall (iglonll (nasll plaill sign gl go aéfl gileg ©
Gligoall celi laiy dunsell dloall G oo g JSiy o graaall jaall gile ol
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= Some widely distributed cells with characteristics of the diffuse neuroendocrine
system.

= Upon stimulation these cells release their secretory granules by exocytosis, and
the hormones may then exert paracrine (local) or endocrine (blood-borne)
effects.

= Polypeptide-secreting cells of the digestive tract fall into 2 classes: the open
type, in which the apex of the cell presents microvilli and contacts the lumen of
the organ; and the closed type, in which the cellular apex is covered by other
epithelial cells.

" |t has been suggested that in the open type, the chemical contents of the
digestive tract might act on its microvilli and thereby influence secretion of these
cells.

= Although the picture of gastrointestinal endocrinology is still incomplete, the
activity of the digestive system is clearly controlled by the nervous system and
modulated by a complex system of locally produced peptide hormones.

Lamina Propria Through Serosa dinginigll daronll ©

alig d1a0)g &,903 dregl (197 94y PLA w0 8883l cleoll) dngniall dvanil Wiy ©
.cludo ddrAe LUAg dunc

(@l Wl 53 gl Wikgino Jngil) &geall oblepl ol gad Jass &

able il aeldy oSl ge dgduio g wble Pl (od JAsis (il cbuloll dlazll LUAJ oda &
.cleolll a=al o @acll (olaiol (ke W@acluy 1329 dyg=all

®= The lamina propria of the small intestine is composed of loose connective tissue

with blood and lymph vessels, nerve fibers, and smooth muscle cells.
= The lamina propria penetrates the core of the intestinal villi, taking along blood

and lymph vessels, nerves, connective tissue, and smooth muscle cells.

= The smooth muscle cells are responsible for the rhythmic movements of the villi,
which are important for absorption.

The muscularis mucosa dlaell dunldgll déunll &

Ba=oll gl (1=all (14 63gagall clli ge LAl gl &1ala] (plga (il 1aw U &
= Muscularis mucosae does not present any peculiarities in this organ.

Submucosa duhlaoll cun dalhll &

332l o Qidi Eaeiiiio ailo duguil aaé o adlic 2aliu pasll go yUolll pwdll (na &
<(H9p 23£) &raell 332)L Buouuig dygsoll

dlan (14 j9a welig (PH = 8.1_9.3) Lgls Unlho ja5 dublao LUA (18 232l 03a LUA ©
algall j@279 pANT (14 j9a [ Lo dya=all flasl ddlll dageall o yiblhall pasll cuiré
(19lé huwg (1é Joss gudl) duwlySi)l ploAll pitd asall (14 dogriaoll
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M LA o aaldo dlaky yhes lailg anlo LUA (1gas
The submucosa contains, in the initial portion of the duodenum, clusters of
ramified, coiled tubular glands that open into the intestinal glands. These are the
duodenal (or Brunner's) glands.
Their cells are of the mucous type. The product of secretion of the glands is
distinctly alkaline (pH 8.1-9.3). It acts to protect the duodenal mucous
membrane against the effects of the acid gastric juice and to bring the intestinal
contents to the optimum pH for pancreatic enzyme action.
The lamina propria and the submucosa contain aggregates of lymphoid nodules
known as Peyer's patches, an important component of the GALT.
Each patch consists of 10-200 nodules and is visible to the naked eye as an oval
area on the antimesenteric side of the intestine.
There are about 30 patches in the human, most of them in the ileum.
When viewed from the luminal surface, each Peyer's patch appears as a dome-
shaped area devoid of villi. Instead of absorptive cells, its covering epithelium
consists of M cells.
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The blood vessels penetrate the
muscularis and form a large plexus in
the submucosa.

From the submucosa, branches extend
through the muscularis mucosae and
lamina propria and into the villi.

Each villus receives, according to its
size, one or more branches that form a
capillary network just below its
epithelium.

At the tips of the villi, one or more
venules arise from these capillaries and
run in the opposite direction, reaching
the veins of the submucosal plexus.
The lymph vessels of the intestine begin
as closed tubes in the core of the villi.

These capillaries (lacteals), despite
being larger than the blood capillaries,
are difficult to observe because their
walls are so close together that they
appear to be collapsed.

Lacteals run to the region of lamina
propria above the muscularis mucosae,
where they form a plexus. From there
they are directed to the submucosa,
where they surround lymphoid nodules.
Lacteals anastomose repeatedly and
leave the intestine along with the blood
vessels.

They are especially important for the
absorption of lipids, because blood
circulation does not easily accept the
lipoproteins produced by the tall
columnar cells during this process.
Another process important for intestinal
function is the rhythmic movement of
the villi.

This movement is the result of the
contraction of smooth muscle cells
running vertically between the
muscularis mucosae and the tip of the
villi.

These contractions occur at the rate of
several strokes per minute and have a
pumping action on the villi that propel
the lymph to the mesenteric lymphatics.
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Large intestine mucosa characteristics:

. No folds except in its distal (rectal)

portion.

. No villi are present in this portion of the

intestine.

The intestinal glands are long
characterized by a great abundance of
goblet and absorptive cells

. A small number of enteroendocrine

cells.

. The absorptive cells are columnar and

have short, irregular microvilli.

The large intestine is well suited to its
main functions:
absorption of water, The absorption of
water is passive, following the active
transport of sodium out of the basal
surfaces of the epithelial cells.

. formation of the fecal mass, and
. production of mucus. Mucus is a highly

hydrated gel that not only lubricates

the intestinal surface but also covers

bacteria and particulate matter.
The lamina propria is rich in lymphoid
cells and in nodules that frequently
extend into the submucosa. This richness
in lymphoid tissue (GAIT) is related to the
abundant bacterial population of the
large intestine.
The muscularis comprises longitudinal
and circular strands. This layer differs
from that of the small intestine, because
fibers of the outer longitudinal layer
congregate in 3 thick longitudinal bands
called teniae coli.

1y @ni Jiblho clité o dayell cleoll Wiy @

dunld)l ddahioll clifiwl Obb @ aagi U .1
.(rectal padiauoll)

alho d)g20 GLLEj @A aagi D .2

§90 dwaSiog dlgh (9 dyg=all a3l .3
lane,

Jdaa 8pjé 095 dnlall LUANG duwiN LUAN .4

3321 LUAJ g0 Juld aac (ile (1ging .5
.&3=20)1 &390l

(19239 dxilghuwi (A (1 anloll LUAJ .6
-GalAlio g pad dhuda Oludj

aulwll |masthg el aAdS)l cleoll clug sy ©

il Loy Jiods gl
J=diadl Jaib ai cloll (alaiol .cladl (alniol .
sl Jdll rogiagnll plniol ge @) passive
LA $aclsl @bl ge Ty elodlaeo canuy

{dy)lg I
fecal mass ajlpdl JiN J<us .
00 rola e 6l ga blaol) blhodl JasSs .
augoodl aUgined! Gud i duswlull didulb g 62U
2ioug ULS U by ciun clooll aauw alégg
(LayiU

auit 9% a2l cleoll dnla)l dasdnll &
uil Jai aios (ilg Olaudellg &glaoll LUAIL
il Bjlieg 8 Olg Eublaall Ciay ddynll
uile ddhioll 03 clginll agey GALT (glaoll
.apogipll Oleoail o Gpus oS

I Q.dﬂll . I L}DLQJL.LQ .."l . " ””.I " Loi @
y1o @ipai ge ddunall oda walidig dlgh diylag
adglall dun)ill adaell il gl adudall cleoll

hjlj-li.’."-.’ 1 . ": o2 oo hjlj]i’ 3 L"I'Ld :. v on
.teniae coli daiglgsil



Anal region

In the anal region, the mucous membrane
forms a series of longitudinal folds, the
rectal columns of Morgagni.

About 2 cm above the anal opening, the
intestinal mucosa is replaced by stratified
squamous epithelium.

In this region, the lamina propria contains
a plexus of large veins that, when
excessively dilated and varicose, produce
hemorrhoids.

Rectoanal Junction

1
1
1
1
1. Superior hemorrhoidal venous plexus i
2. Mucosal surface of rectum i
3. Pectinate line 1
4. Lumen of rectum 1
5. Goblet cells in rectal crypt !
6. Stratified squamous epithelium of anal canal L
7. Lymphoid nodule !

aulgh obis go dulw JSiiy (iblholl cliell €
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Ju (1a, épjeg eanll 6us &9 SpaA (1gas
Ulgall @islnlg s JSiiy 639Ul 03a gugs
Gaapidl pwlgll (o Loy JKihia varicose

. hemorrhoids

Cell Renewal in the Gastrointestinal 1920l 1ol Juul (16 LUAI aan;

The epithelial cells of the entire
gastrointestinal tract are constantly being
cast off and replaced with new ones
formed through mitosis of stem cells.

These stem cells are located in the basal
layer of the esophageal epithelium, the
neck of gastric glands, the lower half of
the intestinal glands, the bottom third of
the crypts of the large intestine.

From this proliferative zone in each
region, cells move to the maturation area,
where they undergo structural and
enzymatic maturation, providing the
functional cell population of each region.
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: Antimitotic drugs pluaill) dinyioll 920
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The high rate of cell renewal explains
why the intestine is affected promptly
by the administration of antimitotic
drugs, as in cancer chemotherapy.

The epithelial cells continue to be lost at
the tips of the villi, but the drugs inhibit
cell proliferation. This inhibition
promotes atrophy of the epithelium,
which results in defective absorption of
nutrients, excessive fluid loss, and
diarrhea.

Paneth's cells of the intestinal glands
have a much slower turnover rate, living
about 30 days before being replaced.
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Appendix da392J1 651l

= Evagination of the cecum; it is
characterized by a Relatively small,
narrow, and irregular lumen that is
caused by the presence of abundant
lymphoid follicles in its wall.

= Although its general structure is similar
to that of the large intestine, it contains
fewer and shorter intestinal glands and
has no teniae coli.

MEDICAL APPLICATION
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i 1. Mesocappendix !
1 2. Lumen of appendix :
: 3. Lymphoid nodule ;
; 4. Germinal center of lymphoid nodule I
1 5. Intestinal crypt :
: 6. Adipose tissue in submucosa ;
i 7. Muscularis mucosae I

: Appendicitis aagall 8aill wlail

A Because the appendix is closed-ended, its
contents are not renewed rapidly, and it
frequently becomes a site of
inflammation (appendicitis).

A The inflammation can progress to the
point of destruction of this structure,
with consequent infection of the
peritoneal cavity.
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MEDICAL APPLICATION

: Adenocarcinomas a;asll ol

A

Approximately 90-95% of malignant
tumors of the digestive system are
derived from colon or gastric epithelial
cells.

Malignant tumors of the large bowel are
derived almost exclusively from its
glandular epithelium (adenocarcinomas)
and are the second most common cause
of cancer deaths in the United States.
Some proteins such as the
carcinoembryonic antigen produced
exclusively by malignant cells are very
important for the diagnosis of cancer.
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