Organs associated with
Digestive

Al saal)

oSl
KN

s 9 iall Joay gall

350 L2



“ -

Aadla

J8 Jeas e (55 jinall Jomy gall g 2S5 (i pSall 5 lall) 22l 3 50 Jans
232l Gy piall Al Clalll ddpda g Jiati 4 saall g dpanal) 3Ll b aladall auzan

psadll g Dl Sl i ey Jsliiall aladall 5 adll dplalane (84 3 5 Canda 5y dlalll
il 53 salS o) el ABE o) g 31ak Coayl dlalll ol o685 Slalll s 53aY) a5l

R SSY 5 ay sl IgA
3 gall LY g a5 A88A plaal) 8 Jaxd danzala ey 3 by ySil 4

3 gl (e 23l) O g Tl Loyl Jaiy g i gl 5 sl 5 iy HSal) oDl
) Jalail 4y 5 g juiall Jal sl g adll e 30k i g ale ] aiai s 4 5081 5 Al

S e U e 333 5 6 jieall (e eladl abiaia Joay all ) 50 Jiddy

Salivary glands
A8l 55 danala 5 48 e ddds g cllay (Al Qlalll 2 UL 685 cadll 8 518N das A e

Oballl cani 3031l csub-mandibular €dll caas 3axl) (Parotid gland 4asSill saxl)
Caa g dadalaall Al L; 5 yiiiall 3 yaall duladll 2azl) ) 48l .sub-lingual
il KU aaall (40 %20 S A5 (sosadll o sail) ela 3 Adalall

it (A Ao lad) Aallaa ol Gl el Aaiti 3 Sl Aglall) axsll diuls 5 il (35
A 8 g5 g sadl) iy gl Aplalia ) ganm g (LY

Al A 5 ) Clas g e ST a3 S Alald 32 IS alia s (e Addise Lo
el st e Jalsa Lguamy (o A piade Clianad (a5 ¢ ke (558 lea
Alniadl (pe A5G

Aoblae sl dghlae dliae o Aliae <l 180 a2l s2a g

K at amal) e 3 aad) Clalll Wl Aila g Aaliaa dada o3 el 3 ds 404N 502l
Bwaall 2l 8 Jhlae adel Clallly ddalae dplas daphe 53 sed olaalll canig



L) 5ol

Ol can 3azl)

Aliae 4 e LA

Mycepithelet cells Intercedluear Myoapitheal celis
canailcul

K R liae diie
dpic sld Hhoe

Joa) A

oS

ooy oL 255 530 (o 5l Sleal) B 511 clan gl a el lall iy o
saill Jal 2 ddla) 5 Cl- pabialial ale) s Na+ 33L ) JOA (e el Gl gisa
Are daals Sl 3l



A e LS i 5l 5 s LA o Dilias DA (e il A ladll dyial
Badade 4 la G b)) Aol gy dxalll Jlie (Bpda (o o s paclB daia Jlo
5mS aaS LAY o3a 8 (3o Abaaiall Cuiall a4 53801 Lgd) Jal g il 4

(S AY) gl 5 danalel) ey 31 (e

ia grume 4y glian (5 55 Led Al glan) 1) A€ LA Akl LAY dalaal) il
4 S Alid g e b )le Talda § )i s i€ LOIAT) ol alats LAY sacld olatly
Al 3l 5 dypda i Aidls 5 lalll oS g lall e

o3 (585 el Aagall JAIs aa 53 Ay el Tlime LA, 431 8Y) a5l Lol
LA Latay ¢(Adod) Glal oo e jdia s Tan 5 shaia (5318Y) ¢ Jadl daaall LAY
s sl aaad 4y jledall ddiaadl LAY i A4 jre <l il Ao 4880 ) dilizasl)
el ) Ll ¢ a5 Clalily LeiDlial die daleiW) 45 5 8Y) Cilas )

ol 58 8 L) ) jie Ganadll Jako o g8l Jleadl 8 Al 4y 5l Y1 Cilas gl & i
<) gial) A 3 paraall ol gial) 638 (pa Bdal) e 2T g AunSa B lglay Aidare dnic

O diad dpelad cillaydads Helad 330 ghan) LA, Aihdl striated duct ddakasll
slall (8 Sl Glahaadll gag 5 SV peaally 553 (6 sl () LA 20 8
o gsiad Al de V) cldal 4 ) se il (e a2l Calaial o ldll gl
59 LAl o dalie 330 ) Je (gaclall sliall il Jaad 450 jLS JBl 5

) sl aliaial

o slialll 5 e 3O LAY (e el e aliall eil) (5 ging 550l dlalll 2ozl
el LA (3 a5 18 (S0 e dine JSGy 531 1gA Haa 33 LA 8
I IgA2 Sl 5 1Y) daall ) ety Apanadl) G Gl il 5 ladll sl

8 Az paal) el an Lpelie gl 301 (S5 e 3Y) anagll o glie 52 5 el
8l

@ alall sl Jadsa (& puia 58 58 (anad S8 dlaladll < ) aaT
dpad &l 58 JSI S5 Introbular duct dsanad (o <l 5 JKa s Clapadll Jady
Aadae praa A I 3LAN (e 85 Ladie 5 4ol AxSia Aidan 3 jlgday didasa

Al sl

& iy b puall Aihaia 85 Sl Aplalll aaad) ) dpnasl) G & saall A 5V Jas
&) aladall (33 5l 2l 35k e sl ki 4l o Clapadll 8 Gay
A gl aill (sa Lain 4 guanll Sl giaall 418 5 ol 38U Al (5 siag]) 3 S
Al OV a3 Al g adll 8l Calia die iy 5 <l )Y o2 Jie dayss



sliall cldaydads

Jals ddaladlll

Cliie a5 A4S0 508 SD Apaypaill
k:l\_l:\.\;t;ﬂa:\lhm ) )

LULYA e 455 8 A dliaall 4l

ID Apanad G sld

AN el ) s

el el o i
lpany pe ddasi o LAY
Gla g2d e Al ) e
953-_135\ ¢ Sl cLaal) @

b (aall DS 8 aa g5 ARECH Baad) 13 Sl Aplalll aail) (e JSD e Sl Cliall o
Silaely Jopat Al LA (e ) kel a5 sal (55 de ite dpie 202 a5 (Y
e iy s 5Okl o il e 48 s LAY o3a (5 giat fan 3 jia
8 o A e13R) e A gliiall by Sl alima dgala ) 53aY1 Lalis g5 ool sl
oa clliad 5 48Sall 3aall (e el lallly (5 ally diadl i 5 5l s adl)
e Aladladll 8 Al o8 10 o guallSll dday) 5 by g Sl AT yal g i g
sl mlas

Alae LA o 5otall L ia (5 sing de e Apie 4y il 522 i) i 3801 o
A gy W Sl Sy s Bl o2gd ()5Sl i 1 ¢ Jad) dliadll LOIAY) i dplalaa
Cilan ) ¢ oKy bl Al WY g 5 A Al L) g3 JDA (e Adaladd) LAY e



dlias dlie ae dphlae Gl %105 ks Clic %90 (e Bardl 03gd 451 8Y!
el ol ) ddlza) il caa sazll 8 doliaall LDIAN 5 A Caas
ppaad) Ol paa dalag (g3l a5 sl paniati (5 AT ey 3Tl g sl Aiad) i g )
ol o1l e

LA (e JREH de e duie A ed il Chns 3aa) ands sluadl) cand 53l
8353 50 duloadl) LA, 40D 4 Flaall LAY ¢S5 Cum Aliae LA 5 Bulilis
) (1Y) il Lalaall ey Askalaal) LAY il Jea IO 0SS e
205 0A s MY il plaall a1 5 Laiy

il g laldal) dbghal) A it g dlddaa (99 3 s A 15 all Aylall) dual)
3] o ()9S5 La BAlS | (5 gadl) iy gl ) ualll B s < 538 Lgd AdalAall
Oleadll CRIA () 098 208 ) sl cilaplal) Bac B b 53 5o gall Al aela 4alda
B uall dglall) a5l A IgA L 8 kel Aga Pl LAY S dilaa ¢S

;\M_m L A micrograph of a mixed acinus from a submandibular gland
shows both serous and mucous cells surmunmng the small

- - lumen (L). Mucous cells (M) have large, hydrophilic granules
ML[ aa z.\_,l'; M Ie those of goblet calls, while serous cells (S) have small,
- - dense granules. Small myoepithelial cells (My) extend con-
- - . tractile processes around each acinus. X2500.
4\_1_‘_,_&4 t-\_d; S {wWitn parmission, from Dr john D. Harrson, King's Codege
- -

London Dental Institute, London, UK.) v
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(a) The submandibular gland Is 2 mixed Sarous and MUCOUS {b) The sublingual gland Is a mixad but largety mucous gland
gland (serous cells pradominate}, and shows welk-stained with a tubuloacinar arangement of poorty stainad MUCOUS
serous acinl (A) and serous demiiunes (S) and pale-staining cells (M). Small Intralobular ducts (ID) are saen In connective
mucous cells (M) grouped s tubules In this tubuloacinargland.  tissue, as well as small fascicies of lingual striated muscle
Small intrakobutar ducts (D) drain each obule. X340. HEE. (SM). X140. HEE.
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(a) Duodenum and pancreas, anterior view

(@) The maln reglons of the pancreas are shown in relation to {b) Micrographs show & pancreatic Isiet and several pancreatic
the two pancreatic ducts and the deodenum. acinl. X75 and X200. H&E.
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Low-power view of pancreas Includes
saveral Isiets (1) surrounded by many
serous acini (A). The larger Intralobular
ducts (D) are lined by simpie columnar
epithellum. The ducts and biood vessels
(V) are located In connective tissue,
which aiso provides a thin capsuie to the
entire giand and thin septa separsting
the lobules of secretory acinl. X20. HE&E.
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Pancreatic islets are clumped masses of pale-staining endocnine celis embecded
In the exocring acinar tissue of the pancreas. (a) The Isiets are clusters of celis
smalier and lighter stalning than celis of the sumounding tissue. X12.5. H&E

(b) At higher magnification an Islet's caplilary system can be seen. Several arter-
oles enter each Islet, branch Into fenestrated capliiaries (C) among the perpheral
Islet calls, then comverge centrally before leaving the islet as efferent capiilaries
carrying biood to the acinl surrounding the Islet. This local vascular system ak
lows spacific islet hormones to help control secretion of other islet cells and the
naighboring acinl. X40. HEE.

(c) With H&E stalning all celis of an Islet appear similar, although slight differenc-
€5 In cell slze and basophiiia may be apparent. Capiliaries (C) are aiso apparent.
X55. HAE.

(d) An Islet prepared with a modified aldehyde fuchsin stain shows that granules
In the peripheral a cells are a deep brownish purple and the cantral B celis gran-
wsas are brownish orange. Reticulin connective tissue of the Isiet capsule and
siong the capliiaries stains green In this preparation. immunohistochemistry with
antibodles against the various isiet polypeptide hormones ailows definitive ldentl-
fication of each islet cell typa. X300. Modified aidehyoa fuchsin and ight green.
(Figure 20-17d, with permission, from Or Arthur A. Like, Department of Pathok
ogy. University of Massschusetts Meaical School, Worcester.)
(e) The diagram shows the four major Isiet hormonas and the cells secreting them:
a cells making glucagon, B cells making Insulin, 5 cells making somatostatin, and
chllsnuwmmmucmlypem
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(c) Portal triad and hepatic lobule
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In the endothellal Bning of the hepatic sinusolds are numerous targer than the fiattened endothellal celis (E). Batween the en-
speclalized steliate macrophages or Kupffer cells that detect dothellum and the hepatocytes is a very thin space cailed the
and phagocytose effete erythrocytes. (@) Kupffer cells (K) are perisinusoldal space (PS) of Disse, In which are located small

seen a5 biack cells in a liver lobule from a rat Injected with hepatic stellate celis (HS), or ito cells, that maintain the very
particulate Ingia Ink. X200. HE&E. sparse ECM of this compartment and also store vitamin A In
(D) In a plastic saction, Kupffer cells (K) are seen In the small Bpid droplats. These calls are numearous but are gifficult

sinusold (S) between two groups of hepatocytes (H). They are to demonstrate In routine histologic preparations. X750. PT.
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Lek and right hepatic ducts
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Commion hepatic duot = @ Left and right hepatic ducts merge Blie leaves the Iiver In the left and

Oystic duct to form a common hepatic duct. right hepatic ducts, which merge
to form the commaon hepatic duct,
which connects to the cystic duct
- (Z) Common hepatic and cystic ducts senving the gallbladder. The Iatter

merge to form a 1 bile duct. two ducts merge to form a common

v e w . 1. [1€ duct. All these ducts camying
| A8 ke Ayl e BB he gre fined by cupoldal or low o

1Y <Common bie d mnar cells called chotanglocytes,
' / similar to those of the small blle

m"’“"—"xu ductudes In the iner.

3,0 yall Stored bilo ‘ The maln pancreatic duct merg-
¢ Galtbladder— 8 | ot Fuls gl | 5 Wih the common bk duct at the
S {85 / Aty Ay K3 nepatopancreatic ampulla, which
ot pecilie | ’ enters the wall of the duodenum &t
i , oo dcr— " a major papiia (of Vater); the acces-
A.’Iif"&%‘“"‘ / / r, s0ry pancreatic duct enters the duo-
ros et 6 T denum at a minor paplila. Ble and
iricter - (3) Main pancreatic duct merges with common pancreatic julces are mixad before
: bile duct at the hepatopancreatic ampulla, release Into the duodenal lumen.
:‘.‘3.%'. duodend which extends into the duodenum.

(4) Bile and pancreatic juices enter
duodenum at the major duodenal papilla.
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