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ToHKadag KHIIIKA

* Intestinum tenue, rped. enteron.

* Haunnaercs ot npuBparHuka (pylorus),
3aKaH4YMBaETCS y OayrHHUEBOM 3aciIoHKH (valvula
ileocecalis).

* JlnnHa — 7 METPOB y MY>K4MH, 6,5 METPOB y KCHIIIUH
(mpeBbIIIaCT JIUHY Teaa B 4,3 paza).



BCACbIBAHUC ITUTATCIIBHBIX BCHICCTB



ToHKadag KHIIIKA

 OTaensnl:

- duodenum (12-nmepcTHas KUIIKA, JJIMHA —
25-30 cm)

- jejunum (ToIIas KUIKa, 2/5 IJINHEI)

- ileum (moaB3AOIIHAS KUIIKA, 3/5 IJIMHBI,
IrpaHUIA YCJIOBHA)



Duodenum

* Oru0aet rojJoBKy IMOIKEITYI0YHOM KEJIC3HI.

* OTACIbI:
1) pars superior (I moSCHUYHBINM TO3BOHOK) — BIPaBO, Ha3a/l,
n3ru6 BHU3. Flexura duodeni superior

2) pars descendens — cmyckaeTcsi BOpaBO OT IT03BOHOYHOIO
cton6a o I mossCHUYHOTO MO3BOHKA

3) pars horizontalis (inferior) — momnepedHo, BOepeau v. cava
inferior u aopThI

4) pars ascendens — nogaumaetcs 10 I-II m.m., BIeBo u
Brepea. Flexura duodenojejunalis, 11 m.mo.



Duodenum

* PEHTIreHOI0rn4eCcKy HadaabHbIN OTIEI — TyKOBHUIIA
(bulbus duodeni), npogonbHEIC CKIAIKH, JAJICE
IIOIIEPEYHBIE.

e Ha MeamnannrHOU CTEHKE:
- plica longitudinalis duodeni
- papilla duodeni major

- papilla duodeni minor (oO0aBOYHBIM MPOTOK
OJKETYAOYHOM JKEIEC3bI)



cystic duct

gallbladder ~”_common hepatic duct

common _
bile duct accessory pancreatic

duct (of Santorini)

pancreas

minor
duodenal

: x . main
duodenal |/ pancreatic
papilla duct
: (of Wirsung)

hepatopancreatic ampulla

duodenum (of Vater)

FIGURE 17.19

Diagram of pancreas, duodenum, and associated excretory ducts.
The main pancreatic duct (of Wirsung) traverses the length of the
pancreas and enters the duodenum after joining with the common
bile duct. An accessory pancreatic duct (of Santorini) is commonly
present, as shown, and empties into the duodenum at a separate mi-
nor duodenal papilla. The site of entry of the common bile duct and
main pancreatic duct into the duodenum is typically marked by a ma-
jor duodenal papilla visible on the inner surface of the duodenum.



Duodenum In Situ

Head of pancieas

Suprarenal gland
Hepatic portal vein (of portal triad) uprarenal glan

Supenor mesenteric vessels Kidney
Hepatic atery proper (ot paal tuad)
Celiac trunk Transverse mesocolon
(Commean) bile duct (of portal triad) and its cut edges

Splgnic adary K Transverse colon (cut)

Right free margin of lesser
omentum (hepatoducdenal ligament)

Liver (cut) Lett colic
(Gplenic)
tlexure
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and its
cut edges

Right
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(hepatic)
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Transyerse
colan (cut)
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Descending (2nd) part of duodenum /' | ]l | { Infenor duodenal fold and fossa
Inferior (horizantal, or 3rd) | "‘ | ' Duodenojejunal flexure and jejunum (cut) f
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/ | Abdominal aorta o 4 -
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FIGURE 16.27

Photomicrograph of Brunner’'s glands in the duodenum. This pho:
tomicrograph shows part of the duodenal wall in a H&E preparation,
A distinctive feature of the duodenum is the presence of Brunners
glands. The dashed line marks the boundary between the villj and the
typical intestinal glands (crypts of Lieberkiihn). The latter extend {s
the muscularis mucosae. Under the mucosa is the submucosa, whid
contains Brunner’s glands. These are branched tubular glands whos
secretory component consists of columnar cells. The duct of the Brun-
ner’s gland opens into the lumen of the intestinal gland (arrow). x120
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44S. Tonkas kuwka, intestinum tenue (*13).
(MeTns GpbiXkee4yHONH YacTH TOHKOM KMILKH.)



 Jlymukarypa OprOIIHHBL.
* Kopenb Opbikerkn — 15-20 cwm.



Tomasg u mMoAB3A0IIHAA KHIIIKA

* Intestinum tenue mesenteriale.
* Tomas KUIIKa:

- mycTas

- OOJIBIIIUM JTUAMETP

- CT€HKAa TOJIIIIE

- OOJIBIIIE CKJIAJOK

- JICKUT IJIaBHBIM 00pa3oM CJI€Ba



Tomasg u mMoAB3A0IIHAA KHIIIKA

Folliculi lymphatici solitarii — Bo3BbIIICHHS
pa3MEepoOM C MPOCSHOE 3€PHO, O BCEH Intestinum
tenue mesenteriale.

Folliculi lymphatici aggregati — mo intestinum ileum.

MpblmieuHas 000104ka (tunica muscularis) —
HAPYKHBIU MPOJIOJIbHBIA 1 BHYTPEHHUM
LIUPKYJISPHBIN CJIOM.

Cepo3Has 000J104Ka — tunica serosa.



Tomasg u mMoAB3A0IIHAA KHIIIKA

* B 2% Ha paccrossHum 1 metrpa oT KOHIa —
diverticulum Meckeli, anmuna — 5—7 cMm, 1MaMeTp Kak
B KMIIKE (3MOpPHOHAIBbHBIN KEJITOYHBIN IIPOTOK).

* Cimm3ucrtas 000JI04Ka (tunica mucosa) — 0Oapxarucras,
nMmeeT BopcuHku (villi intestinales, qouaa — 1 mMm). B
TOIIEH KHUIIIKE — TOHKHE, JJIWHHBIC, MHOIO; B
IOAB3/IOIIHON KMIIIKE — KOpOY€, MEHBIIIE.

* Ckmaaku — plicae circulares (KpyroBeie).



FIGURE 16.17

Photograph of the mucosal surface of the small intestine. This pho-
tograph of a segment of a human jejunum shows the mucosal sur-
face. The circular folds (plica circulares) appear as a series of trans-
versely oriented ridges that extend partially around the Ilumen.
Consequently, some of the circular folds appear to end (or begin) at
various sites along the luminal surface (arrows). The entire mucosa
has a velvety appearance because of the presence of villi.



Fig. 10.35 Small intestine —
general architecture.

a Macroscopic view of small
intestinal mucosal surface
showing tightly packed
circumferential mucosal folds
or plicae.

b Low power micrograph of the
plicae (P) showing their
complex mucosal surface,
which is composed of large
numbers of villi (V).

¢ Micrograph showing the villi
(V) protruding into the small
intestinal lumen; note the
crypts (C) between their bases.




FIGURE 16.18
Intestinal villi in the small intestine. a. Scanning electron micrograph of

the intestinal mucosa showing its villi. Note the openings (arrows) lo-
cated between the bases of the villi that lead into the intestinal glands
(crypts of Lieberkiihn). <800. b. This three-dimensional diagram of the
intestinal villi shows the continuity of the epithelium covering the villi
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449. Bopcunku node300uwHoi kuwiku (CXeMaTHYHO).
(ApTepHanbHbIe COCYbl KDACHOTO LIBETA, BEHO3HbIE — CHHETO, TWM(pATHYECKHE — XKENTOTO.)



- .

Puc. 183. Tonkan kuwka
(06umi Bug)
OKpacka: 2eMamoKCunum — 303um
1= cnu3ncTan 060nouKa: 1.1 — BOPCUMKA,
11,1 — 0AHOCROMMBIA NPU3MATUMECKWIA
Kaemuartbli snutenni, 1.1.2 — cobcreen-
HaA NAACTUHKE, 1.2 — KpUATa (KWweuxas
Kenesa), 1.3 — MbIWEUHaR NAACTMHKA,
1.3.1 — BHYTPeHHWA UMPKYAAPHBIA CNOW,
1.3.2~  HapywHbli NPOAOALHBIA  CNOW,
1.4 — neacAusucTan ocHoBa, 1.4.1 — pbix-
nas Tas coeau TKaHb,

1.4.2 = cocyam, 1.4.3 — anemenTobl NoACM-
3ucToro ¢ ; 2~
Han 06 21~ i cnoi,

2.2 — NpoAONbHbLIA Cnoi, 2.3 -vnpocnoau
PbIXNOA  BONOKHUCTON  COCAUHUTENBHOMN

TKaHM, 2.4 — MeXMb
HEPBHOrO cnnetewun; 3 — cepo3Han 060-
nouka: 3.1 -~ Tan ¢ an

TKaHb, 3.2 ~ me3oTenuin




4 Puc. 185. InutennoumTsl BOPCHHKM TOHKOW
KMLWKK
Pucynku ¢ IMO
A: Thlit AN

nu ( p )

1— AApO; 2 — rPaHYNAPHAA 3HAONNA3MATUYECKARA (eTb;

3 — komnneKkc foNbAXM; 4 — MUTOXOHAPHUM; 5 — LIETOUHAA
(i PCUHKM); 6 — T 7P

MyUMHa

W

A Puc. 184. Tonkan KuwKa.
Y4YacToK Cu3uCToi 060N104YKM — BOPCUHKA U KpunTa
OKpacka: 2eMamoKCUNUK — 303UH
A: NPOAONBHbIA CPe3 BOPCUHKM; B: NONEPeUHbIit CPe3 BOPCUHKM;
B: NpoAONbHbIRA CPe3 KpUnToi

1 — OAHOCNOMHDBIA NPU3MATHYECKUA # (MUKPOBOpCHHYA-
Toii) ®: 1.1- " 1, 1.1.1 = weérouxan h,
uc. 186. AnuKanbHas NOBEPXHOCTL

, 1.2 — 6okanos K30KP , 1.3 — Heaudepenun-
. Lz 'W.m“ ’ g, 13 oy NPU3MATUYECKOr0 KAeMUaTOoro INuTeNnounTa
p (6ec ") 1.4 — muTo3
HOW KNeTKM; 2 — Phixnan Tan ¢ A TKaHb C06- TOHKOW KULIKH
CTBEHHO NNACTUHKM; 3 — T uuTb; 4 — UMb Kt PucyHok ¢ SMO

COCYA; 5 — KPOBEHOCHbIN COCYA 1 — MUKPOBOPCUHKN; 2 — IMUKOKANUKC



Fig. 15-34. LM illustrating individual folds (plica circulares) in Fig. 15-35. LM of rat ileum illustrating presence of Peyer's

cross section. Submucosa (*) extends up into fold, and extensive hes (P). Bi of ion of lymphoid tissue beneath
amounts of lymphoid tissue can be seen within both submucosa epithelium, intestinal villi are absent in region of Peyer's
and lamina propria. (H&E; x50.) patches. Lacteals can be seen within villi. (H&E; X 50.)

Fig. 15-36. High i ion LM of i i ithelium over- Fig. 15-37. High-magnification TEM of intestinal epithelium
lying Peyer's patch. Specialized cells called M cells are present overlying Peyer's patch 30 minutes after introduction of horse-
within epithelium but are not easily distinguished by light mi- radish perioxidase (HPO) into intestinal lumen. Reaction product
croscopy. (H&E; X 350.) for HPO can be seen (upper right) surrounding microvilli and

filling vesicles and tubules within an M cell, suggesting that it
may play a role in transporting antigenic material from intestinal
lumen to underlying lymphocytes. M, M cell; C, columnar cells;
L, lymphocytes; G, Golgi. (x4,500.)

Fig. 16-38. LM of appendix in cross section. Observe detritus
within lumen and presence of lymphoid follicles within lamina
propria and submucosa. (H&E; x 20.)




©
=
o
2
o
=
3
=
]
—bw
o 3
o =
B =
e 8
€ o
15
=3
=
=

®0T0 1B

w315




Fig. 16-28. High-magnification LM of bases of intestinal crypts (*) revealing presence of nu-
merous Paneth cells. Acidophilic secretion granules lie in cell apices that abut crypt lumen into
which their enzymatic secretion product, lysozyme, is released. (H&E; x900.)

Fig. 15-29. TEM of base of an intestinal crypt (rat ileum) that contains many Paneth cells (P).
These serous cells secrete lysozyme, a bactericidal enzyme. Paneth cells also contain an exten-
sive lysosomal apparatus and are capable of endocytosis of microorganisms found within crypt
lumen. Two examples of enteroendocrine cells (*) are also visible. (x 1,90




circular fold

‘.7" -

FIGURE 16.20

Photomicrograph of Peyer’s patches. This photomicrograph showsa
longitudinal section through the wall of a human ileum. Note the ex-
tensive lymphatic nodules located in the mucosa and the section ofa
circular fold projecting into the lumen of the ileum. Lymphatic nog-
ules within the Peyer's patch are primarily located within the lamina
propria, although many extend into the submucosa. They are covered
by the intestinal epithelium, which contains enterocytes, occasiongl
goblet cells, and specialized antigen-presenting M cells. %40.




Fig. 15-26. LM of ileal mucosa. Observe large number of goblet
cells within epithelium and presence of acidophilic Paneth cells
(arrowheads) at base of intestinal crypts. Muscularis mucosa
lies immediately beneath intestinal crypts. (H&E; X 200.)

Fig. 15-27. LM of frozen section of ileum immunocytochemically
stained for neurotransmitter VIP. Plexus of nerve fibers (yellow)
surrounds apical portion of crypts and extends up into villus just
beneath epithelium, while two autonomic ganglion cells con-
taining VIP are seen in submucosa. (% 200.)
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447. Causucmasn oboaouka, tunica mucosa, monxoii kuwru (*/,).
(OTpe3ok TouleH KuwikK, jejunum; 66nblas YacTh OTPe3Ka BCKpbITa; cepo3Has 06onouka
HaCTHYHO yJaneHa; BUACH NPOAObHBIA C10H MblLEYHOR 060104KH.)

Folliculi lymphatlici aggregati

Folliculi lymphatici solitarii

Plicae circulares—===--- "l ~S=zw--

448. Cauzucmasn obosouxka monkoii kuwku (*/,).
(OTpe30k NOAB3IAOWHON KHLUKH, ileum, YacTHYHO BCKPBIT NO 6pbikeeHHOMY Kpalo.)



Fig. 15-24. LM of ileal mucosa reveals presence of lacteals (*) Fig. 15-25. High-magnification LM of intestinal villus showing
within intestinal villi. (H&E; X 100.) presence of lacteal (*) within lamina propria. Compare lacteal
with small venule (arrowhead). (H&E; X 350.)



Fig. 15-31. TEM of plasma cells within lamina propria. A lacteal
can be seen (far left). Plasma cells within intestine produce se-
cretory IgA within RER, release it into lamina propria, and after
binding to secretory component, it is transported across epithe-
lium into intestinal lumen. ( X 2,800.)



’\"’ i\ Antigén

@ Tcell

& Macrophage

@ Plasma cell

V" 1gA (dimeric)
® secretory piece
‘V‘ secretory IgA

Fig. 15-32. Synthesis, transport, and secre-
tion of secretory IgA in intestinal mucosa.







ToacTasgs KHIIKA

e Intestinum crassum.

1

cecum, appendix vermiformis

N
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olon ascendens
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lon transversum

o
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lon descendens
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o

olon sigmoideum
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rectum



ToacTasgs KHIIKA

* Jlnnna — 1,0—1,5 merpa, mupuHa: cecum — 7 cm,
HUCXOAAIIast 000104YHAasI KUIIKA — 4 CM.

* [IpononbHbIEC MBIIICYHBIC JEHTHI. Teniae coli, haustra
coli, appendices epiploicae.
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Rectum

pars pelvina

ampulla recti

canalis analis

anus (proktos) — KOIbI1O

CKIIaIKA CIA3UCTON 000JIOUKH MPOIOIBHBIC —
columnae anales. Sinus anales — aHaJIbHBIC KPUIITHI.
Cnun3b, OCTPHIIHI.
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453. Caenas kuwka, caecum, u 4epeeoopa3Hbili OMPOCMOK,

appendix vermiformis, czanu (*/,).
(Cnenas KM1IKa M OTPE30K BOCXoAasIIed 060404YHOM KHILKH.)
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FIGURE 16.32

Photograph of the large intestine. This photograph shows the outer
(serosal) surface (left) and internal (mucosal) surface (right) of the trans-
verse colon. On the outer surface, note the characteristic features of
the large intestine: a distinctive smooth muscle band representing one
of the three teniae coli (TC); haustra coli (HC), the sacculations of the
colon located between the teniae; and omental appendices (OA), small
peritoneal projections filled with fat. The smooth mucosal surface
shows semilunar folds (arrows) formed in response to contractions of
the muscularis externa. Compare the mucosal surface as shown here
with that of the small intestine (Fig. 16.17).
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epithelium

g of the large intestine. a. This photomicrograph of a H&E
ation shows the mucosa and part of the submucosa. The sur-
pithelium is continuous with the straight, unbranched, tubular
hal glands (crypts of Lieberkiihn). The openings of the glands at

inal surface are identified (arrows). The epithelial cells consist
ally of absorptive and goblet cells. As the absorptive cells are

jed into the glands, they become fewer in number, whereas the

goblet cells increase in number. The highly cellular lamina propria
contains numerous lymphocytes and other cells of the immune sys-
tem. b. Scanning electron micrograph of the human mucosal surface
of the large intestine. The surface is divided into territories by clefts
(arrows). Each territory contains 25 to 100 gland openings. x140.
(From Fenoglio CM, Richart RM, Kaye Gl. Gastroenterology 1975;69:
100-109.)



Fig. 15-39. Low i ion LM of large i ine. Notice lack of villar projections within
mucosal surface (*), relatively thick sub (s), and thick is (m) seen in outer
wall. (H&E; x40.)

Fig. 15-40. Higher-magnification LM of colonic epithelium. Ow- Fig. 15-41. SEM of surface of colonic mucosa. Note openings of
ing to large number of lymphocytes and other leukocytes in crypts of Lieberkiihn onto the surface and example of presence
lamina propria and also in epithelium, the gastrointestinal tract of mucous discharge (center) from crypt. Lateral margins of sur-
is considered to be a site of chronic inflammation. (H&E; x 350.) face epithelial cells are easily distinguished, as are openings of

several goblet cells within mucosa. (% 500.)
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454. Caenas Kuwka, uepeeoopasisiii OMpPoCcnIoK
u socxooawan obodounas kKuwka, cnepean ('1,).

(YacTb CTEHKH yajieHa.)



Puc. 191. Yepseobpasnbii 0TPOCTOK

Oxpacka: 26MamoKCuH — 303umH
1 - cam3ncran 06 g K=
1.2~ coOCTBEHHAA NNACTUHKA, UHOUNLTPM-
poBaHHaa numdouutamm, 1.2.1 - Kpunta,
1.3 — noacnm3ncTan ocHosa, 1.3.1 - numda-
THyeckue y3enku, 1.3.2 — anddysubie ckon-
nexus ® ; 2 — MblleyHan 06

Ka; 3 — cepo3Han 060nouKa

1- camaucian 000A0MKa: 1.1~ BOPGMHKM,
1.2 - gpuiibl, 1.3 = kynon (BbiRAuMBaHME
CAM3NCTON 000I0UKM HAA NMMOATUNECKIAM
y3enKkom), 1.3.1 — OAHOCAOMHLIM APWU3MATK
HECKMN KAEMHATDIM INWTeANM, COACPKALMN
M-kneikn, 1.3.2 ~ coOCTBEHHAA NNACTMHKS,

¢ ® 14~

MBILIEYHAA ANACTHHKE, 1.5 — NOACHMZMCTAN

ocroBa, 1.5.1 NUMPaTUNECKHE  y3enKu,
2= 0 i3~ cep 06o-

NO4Ka
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Puc. 189. Toncras KuwKa

Okpacka: 2eMamoKcuuH — 303UH

1 — cnu3ucTan 060n0uKa: 1.1 — OAHOCNOMHbIA NPUIMATUYECKMIA INUTeNUR, 1.1.1 — NPU3IMATUYECKME SNUTENUOUMTDI, 1.1.2 — 6okano-

1.1.3 — HeaupdepeHUMpoBaHHbIE SnUTenMoumTsl, 1.2 — c06CTBEHHas NNAcTUHKa,1.2.1 — kpunta, 1.3 — Mbi-

BUAHDIE 3K30KPUHOUNTDI,
— CONUTapHbIi numda-

\WeYHaRA NNACTUHKa, 1.4 — NOACNM3UCTAA OCHOBA, 1.4.1 — PbiXNan BONOKHUCTAA COCAUHUTENbHAA TKaHb, 142
TUYECKUiA y3enok, 1.4.3 — KPOBEHOCHbIE COCYAbI, 1.4.4 — 3neMeHTbI NOACN3UCTOTO HEPBHOTO CNNETEHUA; 2 — MbileyHasn 060nouKa:

2.1 — BHYTPEHHMI LMPKYNAPHbIA CNOM, 2.2 — HAPYXKHbIMA NPOAONBHbI CNOIA™, 2.3 — NPOCNOIAKA PbIXNOA BONOKHWCTOM COeANHUTENbHOM
TKaHW, 2.4 — 3NEMeHTbl MEXMbILIEYHOrO HEPBHOrO CNETEHUA; 3 — Cepo3Has 060n104Ka: 3.1 — BONOKHUCTaA COEAUHNTENbHAA TKaHb,
3.2 — KPOBEHOCHbBIE COCYAbI, 3.3 — Me30Tenui



transverse
rectal folds

rectum

anal sinuses

colorectal zone

anal transitional zone
anal canal

squamous zone

perianal skin

RE 16.36
awing of the rectum and anal canal. The rectum and anal canal are
e terminal portions of the large intestine. They are lined by the col-
jectal mucosa that possesses a simple columnar epithelium contain-
ig mostly goblet cells and numerous anal glands. In the anal canal
fe simple columnar epithelium undergoes transition into a stratified

lymphatic nodules

ampulla of rectum

'b— mucosal folds

anal columns

internal anal sphincter

external anal sphincter

skin

columnar (or cuboidal) epithelium and then to a stratified squamous
epithelium. This transition occurs in the area referred as the anal tran-
sitional zone, which occupies the middle third of the anal canal be-
tween the colorectal zone and the squamous zone of the perianal
skin.
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458. [Ipamasa kuwka, rectum (/).
(Cnusucras obosiouka, tunica mucosa.)



Kaa

Fecis.

4 xr xumyca — 200 rp. ¢pexanui.

30% — Mukpodiiopa.

Jedekanms (defecatio) — 10-50 cM BogHOTO cTOMNOA.

bpucronbckas kiaccupukanus (2000 r.) — KUAKUH,
KaIIUIe00pa3HbIi, JEHTOOOPa3HbIM MATKHUH,
«K0J10aCO000pa3HbINY MIOTHBINA C 00PO3AKAMM, OB,

["a3bI — OKOJIO 2 TUTPOB B CYTKU. OTXOXKACHUE — B CpeaHeM 13
pa3 B CyTKH.



IleueHnnp

Hepar; xenesza maccou 1500 rp.
[IumeBapurtebHas xene3a — XKeI4b.
bapbepHas (pyHKIIHS.

OOMEH IIMKOT€Ha.

[ eMo11033 — SMOPHOHAILHBIN EPUON.



IleueHnnp

Facies diaphragmatica

Facies visceralis

Margo inferior

Lobus hepatis dexter

Lobus hepatis sinister
Ligamentum falciforme hepatis

Ligamentum teres hepatis



IleueHnnp

* Ha BucClLepaibHON MOBEPXHOCTH B IPABOU J10JI€ — 2
oopo3anl (fossa vesicae felleae, fossa venae cavae).
MexX1y HUMH — Y3KWH TIEPEIIECEK. XBOCTATHIN
OTPOCTOK — processus caudatus.

* I'myOokas mmonepeyHas 00po37a MEXKAY IPOa0JIbHON
Iy3bIPHOM M KaBaJIbHOM OOPO3IaMH.



IleueHnnp

* Lobus quadratus — Mexay KEJITYHBIM ITy3bIPEM,
KPYIJIOW CBI3KOW U BOPOTAMM MIEUYECHHU.

* Lobus caudatus — Mexxay HH>KHEH ITOJION BEHOM,
BOPOTAMM IIEYEHU YU BEHO3HOM CBA3KOM.
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464. [Teuenv, c3anu u ceepxy (?/;).
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(1nadparmanbHas noBepxHOCTb, facies diaphragmatica.)
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461. /leuens, hepar,; cuusy (?/;).
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(3aauss yacTh aAuadparmanbHoOM NOBEPXHOCTH, pars posterior facies diafragmaticae.)
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hepatic acinus

Hepatic
Lobule

portal lobule

hepatic lobule

Portal Canal
\ m portal vein

m hepatic artery i
1,1‘ m bile ductule

Fig. 16-2. Relationships of liver lobules to marginally located portal canals (containing vessels,
lymphatics, nerves, and bile duct) and to centrally located tributaries (central veins) of hepatic
vein.



portal vein
bile duct

Kupffer cell
blood flow

e

FIGURE 17.8
Diagram of the flow of blood and bile in the liver. This schematic -
agram of a part of a classic lobule shows the components of the por-
tal triads, hepatic sinuses, terminal hepatic venule (central vein) and;t;;
associated plates of hepatocytes. Red arrows indicate the direction of
the blood flow in the sinusoids. Note that the direction of bile floy
(green arrows) is opposite that of the blood flow. ‘




YACTHAR rUCTONOMMA

4 Puc. 195. Neuens cBuHbM" (06WMit BUA)
OKxpacka: 2emamokcunus — 303un

1 — COBAMHUTENbHOTKAHHAA (FNCCOHOBA) Kancyna:

1.1 — me3otenuit; 2 — neyenounsbie aonbku: 2.1 —

NEYEHOYHbIE NNACTUHKK, 2.2 — UCHTPANbHaA Beka,

2.3 — MHycOMAHbIE remMoKanuanapsl; 3 — mex-

AONLKOBAA COCAUHUTENBHAA TKAHb; 4 — NEYeHou-

HaA Tpuapa; 5 — cobupatenbHas (noaaonbkosas)
BeHa

g
Puc. 196. Neuennb yenoseka™™. flonbka
OKxpacka: 2eMamokcunum — 303um

1~ UEHTPaNbHAR BeHa; 2 — NeyeHouHble NAac-

TUHKM, 00pa3oBaHHble renatouutamu; 3 — Cuny-

COMAHBbIE TEMOKANUANAPLI;, 4 — MEeXA0NbKOBaA

CORANHUTENbHAA TKAHb; 5 — NEYEHOYHan TpUaaa:

5.1 — MeXa0NbKOBaA apTepusn, 5.2 — MEXAONBKO-

BaA BEHA, 5.3 — MEXA0NLKOBbIA XeNYHbIA npoToK;
6 — cobupartenbHan sexa

* C BbIPaXeHHOWH N0NbYATOR CTPYKTYPOH W 3HAYMTEND-
HBIM Pa3BUTHEM COCANHUTENBHON TKAHK.

** Co cnabo BbIPaXEHHON AONBYUATOR CTPYKTYPOR W He-
3HAUUTENBHBIM PA3BUTHEM COCAMHNTENLHON TKAHM.




FIGURE 17.4

Photomicrographs of pig and human livers, a. This photomicrograph
shows a cross section of a pig liver lobule stained by the Mallory-
Azan method to visualize connective tissye components. Note the rel-
atively thick interlobular connective tissue (stained blue) surrounding
the lobules. The terminal hepatic venule (central vein) is visible in the
center of the lobule. x65. b. Photomicrograph of a human liver from

a routine H&E preparation. Note that in contrast to the pig live
lobules of the human liver lack connective tissue septa. The plat
hepatocytes of one lobule merge with those of adjacent lobules
boundaries of a lobule can be approximated, however, by dra
line (dashed line) from one portal canal to the next, thus circums
ing the lobule. x65. '
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Fig. 11.5 Bile canaliculi.

a Micrograph showing bile canaliculi highlighted by an
immunoperoxidase method for CEA, which shows the canaliculi
as brown lines or dots depending on whether they have been
sectioned longitudinally or transversely. The nuclei and outlines of
hepatocytes (H) can be seen as can an occasional sinusoid (S).
b Electronmicrograph of the canalicular surface of two apposed
hepatocytes showing the structure of the bile canaliculi. Note the
canaliculus (C) and the junctional complexes (JC) separating the
canalicular lumen from the rest of the apposed hepatocyte.

Fig. 11.6 lntrahepatlc bile ducts.
a Micrograph showing a small bile ductule (BD) in the ponalt
It has a simple structure with low cuboidal epithelium, anda
narrow surrounding zone of collagen (C) and some smooth
muscle fibres. A terminal branch of the hepatic portal vein (HP\
and hepatic artery (HA) are also present in the tract.

b Micrograph of a transverse section of a trabecular duct (TD),
which is larger than a bile ductule, with a larger lumen, and a
well-formed wall. It is surrounded by dense fibrocollagenous
tissue of the trabecular septum (TS) in which it runs.



OPTAHbI NMLLEBAPUTENBHON CUCTEMbI

- T
Puc. 197. fenatoumrol Q2 5.1.1
Pucynok ¢ IMO A =
1 - AAPO; 2 — UMTONNA3MA: 2.1 — UMCTePHbI " Ty
rPaHYNAPHONA KO CeTu, 3 PN o
2.2~ UNCTEPHbI ATPAHYAAPHON SHAORAA3-

MaTUNECKOR CeTH, 2.3 — KOMANEKE [OABAKM,
2.4 — NM30COMA, 2.5 ~ MMTOXOHAPMM, 2.6 —
nepokcucoma, 2.7 — rbibku rAUKOTeHa,
2.8~ nuNuANbIe Kanau, 2.9 — MUKPOBOP-
CUHKK; 3 — P 08,
4- " 5= ¢

Ml FeMOKANMANAR: 5.1 — IHAOTENMOUMT,
5.1.1 — NOpPbI B UMTONAGIME IHAOTEAMOUN-
13; 6 — NEPUCUHYCOMAANBHOE NPOCTPARCTBO
(Auncee)

AONbKKM NOCNE NPUKMIHEHHOTO
BBEACHUA MUBOTHOMY KapMmuHa
OKpacka: 2eMamOoKCUNUH — 303UH

1 — NeYeHouHbIe NNACTUHKK: 1.1 — renato-

UMTbi; 2 — CUHYCOMAHBIA Kanuanap: 2.1 -

i, 2.2 - 38e3n <podaru

(knetku Kyndepa) ¢ rpaHynamm Kpacurens

=
Puc. 199. (xema kpoBoobpauieHus

B NeYeHu

A — neuenb; b — kuwka; B — nogxenyaoy-

Han xene3a; [ — cenesénka

1- Bop BeHa; 2 — ap-

Tepus; 3 — MEXAONbKOBbIE apTepus W

BeHa; 4 — BOKPYrAONbKOBbIE apTEpPUA W

BeHa; 5 — (MHYCOMAHbIE FeMOKaNUANAPLI;

6 — UeHTP. BeHa; 7 — cobup an

(nopsonbKoBan) BeHa; 8 — NEYEHOUHAA

geHa; 9 — OpowHan aopta; 10 — HWKHAR
nonas BeHa




466. BrympuneueHouHble dcei4yHble NPOMOKU U 6€MEU 60POMHOU 6EHbl
(npenapat H. Jlebeaunua).

(CI)OTOFpad)Hﬂ KOPPO3HOHHOTO nperlapaTa.)
(BHYTPHIIEYEHOUHbIE KETYHbIE POTOKH — KEJITOTO LBETA.)
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465. [Joabku neuenu (cxema).
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CLASSIC LOBULE

omparison of the classic liver lobule, portal lobule, and liver acinus.

he area indicated in blue shows the territory of each of the three units
relating to liver organization and function. The classic lobule has the
-erminal hepatic venule (central vein) at the center of the lobule and
he portal canals containing portal triads at the peripheral angles of

PORTAL LOBULE

central central ’!
vein vein 1
portal AN portal

canals canals

LIVER ACINUS

the lobule. The portal lobule has a portal canal at the center of {
lobule and terminal hepatic venules (central veins) at the peripherd
angles of the lobule. The liver acinus has distributing vessels at fig
equator and terminal hepatic venules (central veins) at each pole,



Fig. 16-13. LM of central vein of liver lobule. Hepatocytes ad-
jacent to central vein contain abundant amounts of lipofuscin
pigment. Sinusoids can be seen (top) emptying into central vein.
(H&E; x500.)

Fig. 16-14. SEM of classic liver lobule showing central vein and
openings of sinusoids into lumen. (x500.)

Fig. 16-15. TEM of rat liver showing a Kupffer cell with short
cytoplasmic processes spanning sinusoidal lumen. This cell has
many endocytic functions, is derived from monocyte precursors
in bone marrow, and is part of mononuclear phagocyte system.
(x2,500.)

Fig. 16-16. SEM of fracture surface exposing liver sinuosids.
Kupffer cells can be seen spanning sinusoidal lumen at left and
right. K, Kupffer cells; S, sinusoidal lumen; En, endothelial cell;
BC, bile canaliculus; LP, liver plate. (x 1,000.)

Fig. 16-18. High-magnification LM of gallbladder mucosa. Epi-
thelium consists of simple columnar cells with well-developed
microvillous border. Lamina propria is rich in blood vessels and
contains connective tissue fibers. (H&E; x800.)

Fig. 16-17. Low-magnification LM showing pronounced folding
of gallbladder mucosa. (H&E; x25.)




/KeJIYHBIM MY3bIPH

Vesica fellea (cystis fellea).

[ pymeBugHas popma.

Fundus (3a kpaii ieueHn), collum, corpus.
Ductus cysticus — y3bIpHBIM POTOK — 3,5 CM.
Plica spiralis — B mIeHiKe U CTEHKE ITPOTOKA.



/KeJIYHBIM MY3bIPH

ductus hepaticus dexter et sinister

ductus hepatucus communis ciuBaercs ¢ ductus
cysticus, oOpasys ductus choledochus (7 cm)

papilla duodeni major
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468. JKeunsiii nyswvips, vesica fellea,
u xcenuynwvle npomokxu, vasa bilifera.
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469. JKeaunviii ny3eipe u Hcesunpie npomoku (3/3).
(Cnusucras o6om0yk

2 XKETYHOTO NY3BIPS U KETYHBIX NIPOTOKOB. )
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Puc. 200. Xenunblit ny3bipb (06uwmit Bua)
OKpacka: 2eMamoKCuNuH — 303UH
1= cnusuctan obonouka: 1.1 — cknaaku, 1.1.1 — ogHo-
1.4 CAOUHBIN Knl [’ 1.1.2-
COOCTBEHHAA NAACTMHKE, 1.2 — AHACTOMO3; 2 — BONOKHUC-
T0-MbilUeYHas 06 i3~ cep 6

Puc. 201. XKenuHbiil Ny3bipb. YHaCTOK CTEHKM
OKpacka: 26MamOoKCUNUH — 303UH
1 — cnusncTan 06onouka: 1.1 — cknaakm, 1.1.1 — OAHOCNOMHBIA NPUIMATUUECKIA KAeMUATIR InUTeNmiA, 1.1.2 — COOCTBEHHAA NNACTUN-

«

Ka, 1.2 — aHacTomo3, 1.3 — AuBEPTMKYNbI (MHBarMHauum); 2 — T0 an 06 ;3 —cep ;3.1 — BONOK-
HUCTanA TKaHb, 3.2 — Kp Hble Cocyabl, 3.3 — me3oTenuit




Photomicrograph of the Rokitansky-Aschoff sinuses in the wall of

e gallbladder. This photomicrograph shows deep invaginations of
e mucosa extending into the muscularis externa. These invagina-
ons are referred to as Rokitansky-Aschoff sinuses. x120.

4




Keaub

Chole, 1 nuTp.

3eJIcHO-KeITas, ICJI0YHasl.

JKemuHble MUTMEHTBI, XOJIECTEPHH, JICIIUTUH, BOAA
(98%).

Beiaenenre: KpoBb — OMInpyOuH, Kail (2—3 rp.) —
CTEpKOOMIIMH, MOYa — YPOOWJIH.



IHomxkeayrouHas /xKejie3a

 Pancreas — msacucrag, I-11 m.i.

* Caput, corpus, cauda, processus incinatus
(KpHOYKOBHUIHBIN OTPOCTOK).

e Jlmuua — 12—135 cwm.
* Ductus pancreaticus.
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473. ITooxcenyoounas xnceaesa, pancreas, 08eHAOYAMUNEPCMHAA KUWKA,

JHCeNUHDIU NY3bIPb U dHceauyHble npomoku, c3anu (%/s).
(YVyacTok mpoToKa NMOAXKETyAOYHOH XKeJIe3bl OTNPENapupoOBaH B TOJIIIE TOJIOBKH XKeJI€3bl.)
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472. ITooxceayoounas cenesa u 0eeHaoyamunepcmuas kuwika, cnepen (%/s).

(TTPOTOKH MOIKETYAOYHOM KeIe3bl OTIPENAapUPOBAHBI B TOJILIE XKeJIe3bl; IEPeaHss CTEHKA YacTH
[IBEHAJLUATUIIEPCTHOM KHILKH BCKPBITA.)
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471. Ilodxcenydounas xcenesa, pancreas, 06eHAOYamunepcmuas KuwKda,
duodenum, u ceaesenka, lien; cnepenu (/).



FIGURE 17.22

Photomicrograph of the pancreas. This H&E-stained specimen
shows a number of pancreatic lobules separated by connective tissue
septa that are continuous with the thin surrounding capsule of the
gland. The pancreatic lobules consist largely of the exocrine acini and
their intralobular duct system. Most of the lobules exhibit small,
round, lighter-staining profiles, which are the islets of Langerhans (ar-
rows). Adjacent to the lobules, at the lower left, is a large interlobular
duct that serves the exocrine pancreas. X25.



OPTAHbI NUWEBAPUTENLHOR CUCTEMBI

Puc. 192. NogxenyaouHasn xenesa
OKpacka: 2eMamoKCuIUH — 303UH
1 — Kancyna; 2 — COBAMHUTENbHOTKAHHbIE NePeropoaKu: 2.1 — MEeXA0NbKOBbIi BHIBOAHOM NPOTOK, 2.2 — MEXA0NBKOBbIE COCYAbI; 3 —
NONbKA: 3.1 — AUUHYCI, 3.2 — BHYTPUAONBKOBBIA BHIBOAHOA NPOTOK, 3.3 — NaHKpeaTUuecKkuit 0CTPOBOK

Puc. 194. NogxenyaouHan xenesa. AUNHYCbI
¥ BCTAaBOYHbIE NPOTOKK
OKpacka: 26MamoKCuH — 303Ul

Puc. 193. NoaxenyaouHas xenesa. Y4acTok A0NbKK
OKpacka: 26MamoKCuH — 303UH
1— aumHyc: 1.1— aUMHOUMT (3K30KPUHHbIA NaHKpeaToumT),
1.2 — AAPa UEHTPOALUMHO3HBIX JNUTENMOLUMTOB; 2 — COBAUHNTENb- 1-NPoAONbHbIA Cpe3 aumHyca: 1.1 —auuHouuTsl, 1.1.1 — romoren-
HaA TKaHb, OKPYXKAIOWAA aUMHYCbI: 2.1 — KPOBEHOCHbIE COCYAbI;  HaA 30Ha, 1.1.2 — 3MMOreHHasn 30Ha, 1.2 — UEHTPOALMHO3HbIE INK-
3 — BHYTPUAONBKOBbIA NPOTOK; 4 — NAHKPEATUUECKUA OCTPOBOK:  TEAHOUMTBI; 2 — BCTABOYHbIE NPOTOKM; 3 — NONEPeUHbIA Cpe3 auu-
4.1 — 3HAOKPUHOUUTDI, 4.2 — KanWANAp Hyca: 3.1 — auMHOUMTI, 3.2 — AAPA LUEHTPOAUMHO3HBIX KNETOK




Fig. 16-10. LM of portal triad. Portal vein (center)
has large branch (left) from which several smaller
branches extend to supply sinusoids that lie be-
tween cords, or plates, of liver cells. Other members
of triad are bile ductule (d) and branches of hepatic
artery (arrowheads). (H&E; x450.)

Fig. 16-11. High-magnification LM of liver cords
and adjacent sinusoids. Two liver cells (center)abut
one another and contain a small bile canaliculus
(arrowhead) at their interface. Gold-brown lipofus-

cin pigment is seen in most of these cells. (H&E;
x900.)

Fig. 16-12. TEM of liver parenchyma showing re-
lationships of hepatocytes to liver sinusoid. Luminal
portion of hepatocyte plasmalemma, exposed to
sinusoid, possesses microvilli as surface specializa-
tion. Where adjacent hepatocytes appose each
other, their membranes may be characterized by
gap junctions (g) and microvilli (arrowheads). Ob-
serve numerous mitochondria. (x 3,100.)




FIGURE 17.23

Photomicrographs of islets of Langerhans. a. In this routine H&E
preparation, it is difficult to identify specific islet cell types without
special stains. At best, one can identify small cells (arrows) at the pe-
riphery of the islet that are probably A cells. X360. b. This photo-

micrograph shows an islet of Langerhans stained with a s
Grimelius silver stain that reacts with glucagon-secreting cells

silver-impregnated A cells are arranged around the periphery of
islet. X360.



