Systema digestorium



IInmeBapureabHast CHCTEMA

* Kommiekc opraHoB Jj1si MEXaHUYECKOU U
XUMHAYECKON 00paOOTKHU MUIIIH.

e OOIIMH NJJaH CTPOCHHUS: CIAU3UCTAsI 000JI0UKa,
MBIIIICYHas: 000JIOUYKA, CEPO3HAsE 000TOUKA.
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apparatus digestorius (systema digestorium) (cxema).
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IlosocTh pTa (cCavum oris)

IIpennsepue (vestibulum) + cavum oris proprii.

IIpeaaBepue — ONpoOCTPAHCTBO MEXKIY I'yOaMu,
[ICKaMM, 3y0aMH 1 ICCHAMM.

PoToBO€ OTBEepCTHE — rima oris; poT — stoma.

[ 'yObI — lab11 oris (kpyroBasi MblIIIla pTa); ASCHA —
gingiva; y3aeuku — frenulum labium superior,
inferior; meka — bucca (IeyHas MbIIIIA —

m. buccinator).
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408. ITorocme pma, cavum oris; cnepeau (/).

(SA3bIK MOgHSAT; C/1€Ba yAJIeHBl YYaCTKH CIIM3UCTON 0B0JI0YKH ; BUAHBI TIOAbA3bIYHAS Kenesa,
glandula sublingualis, u nepeanss s3piunas xenesa, glandula lingualis anterior.)



IlosocTh pTa (cCavum oris)

Ot 3y0OB 10 BX0OJIa B NIOTKY C3a/H.
CBepxy — TBEpA0€ HEOO — MSATKOE HEODO.
Cauzy — quadparma (mylohyoideus) u s3bIK.

Cinu3ucrtas 000104Ka Ha HUXKHEH MMOBEPXHOCTHU SA3bIKa
ooOpazyert y3aeuky (frenulum linguae). Ilo 6okam ot
y3ae4dku — caruncula sublingualis (moabs3er4HbIC
COCOYKH — BBIBOJHBIE IIPOTOKHU MOAYECITIFOCTHON U
MObS3bIYHON CIFOHHBIX JKEJIE3).
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403. Iloaocmy pma, cavum oris, u nepeuieex 3eea isthmus faucium, cnepenu (*/1)



He0o (palatum)

* Palatum durum/osseum (HeOHBIE OTPOCTKH BEPXHEH
YEJIIOCTH M TOPU30HTAJIbHAS IIJIaCTUHKA HEOHOM
kocTH) + palatum molle (monepeunomnonocaras
MyCKynaTypa ¢ (puOpo3HOM OCHOBOM).

* S3p4ok — uvula; moB — raphe palati.

* IIo Ookam — 6 BanmukoB (plicae palatinae transversae)
— PYIMMEHTHI HEOHBIX BaJIMKOB KMBOTHBIX
(MexaHn4ecKass 00padOTKa IMIIH ).
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405. ITosocmb pma: meepooe u mazkoe nebo, palatum durum

et palatum molle; cauzy (/).
(Fopu30HTaNBHBIH PACIXII TOJIOBBI U IEH HA YPOBHE I meHHOro mo3BOHKa.)
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406. IToaocms pma: xnceneswl Heba, glandulae palatinae, u moiuyo

Heba u 3eea, mm. palatini et faucium (*/,).
(BéabLuas 4acTh CIAM3UCTON 000JIOYKH M Xene3bl Heba cnipaBa yaaseHbl.)



incisive papilla

masticatory
mucosa

fatty zone ingi
gingiva
hard palate
glandular
zone
raphe
soft palate soft palate

FIGURE 15.1

Roof of oral cavity. The hard palate, which contains bone, is bisected
into right and left halves by a raphe. Anteriorly, in the fatty zone, the
submucosa of the hard palate contains adipose tissue; posteriorly, in
the glandular zone, there are mucous glands within the submucosa.
Neither the raphe nor the gingiva contains a submucosa; instead, the
mucosa is attached directly to the bone. The soft palate has muscle
instead of bone, and its glands are continuous with those of the hard
palate in the submucosa. (Based on Bhaskar SN, ed. Orban’s Oral His-
tology and Embryology. St. Louis: CV Mosby, 1991.)

keratinized '
epithelium

parakeratinized
epithelium

FIGURE 15.2
Stratified squamous epithelium of the hard palate. This photon
graph shows a transition in the oral mucosa from a stratified &
mous epithelium (on the right) to a stratified squamous parak
tinized epithelium (on the left). The flattened surface cells
keratinized epithelium are devoid of nuclei. The layer of keratohy
granule—containing cells is clearly visible in this type of epithel
The flattened surface cells of the parakeratinized epithelium dis
the same characteristics as the keratinized cells, except they ref
their nuclei; i.e., they are parakeratinized. In addition, note the paud
of keratohyalin granules present in the subsurface cells. x380,




He0o (palatum)

* IIo 6okam Msrkoe HEOO IEPEXOIUT B IEPEIHUEC U
3aJlHUE OYKKHA. MexXy HUMU — HEOHAas MUHIaIlHA
(tonsilla palatina; 20-25 MM B guameTpe).
BepTukanbHO B MUHAAIMHE — KPUNTHI (YITIyOJICHUS).
Ha paccrostHuu 1 ¢cM OT MUHIAJIMHBI TPOXOIUT
a. carotis interna.



Puc. 164. He6Han munganuna (o6wimii Bua)
Oxpacka: 2emamoxcunum — 303un
1~ NPOCBeT KpMNTBI: 1.1 — CAYLEHHbIE INUTENHOLMTSI M neAKoumTbI; 2 —

m3ncTas obonouka: 2.1 - Muorocnoauuﬁ nmxmﬁ HEOpOoroBesalowWmin
)nmelmn 21.1- n b

YACTHAA TUCTONOMMA

Puc. 165. HebHan munganuna
Okpacka: 2emamoxcunum — 303um
1~ npocser KpunTbi; 2 — cnM3ucTan obonouka: 2.1 —
MHOFOCNOMHBIA NAOCKMIA HEOPOTOBEBAIOWHA INUTENNNA,

. pup ,21.2-  2.1.1- A, MHOUNLTPUD @ dounta-
, He uHo ) ¢ 22- cobcrs: mu, 2.1.2 - ", He uH W num-
NNacTuHKa, 2.2.1 - numrumm y3enku, 2.2.2 - m«wy:maa doua [ 2.2 - cobic NNAcTUHKa, 2.2.1 — num-

HaA TKaHb, 2.3 — NOACAM3UCTAA OCHOBA; 3 — Kancyna; 4 - centa

=~$

Puc. 166. OkonoywHas cnionHas xenesa
Okpacka: 2emamokcunun — 303un

1~ ceposbie KoHueBbie oTgensi: 1.1 — cepoumtbi, 1.2 — agpa Muoanure-

datuyeckue yzenku, 2.2.2 - Anddy3Han numpouaHan
TKaHb

167. Cepouut (A) u 3nutenmouur
U3 ucyepuenHoro nporoka (b) okonoywwoi
CNIOHHOM Xenesbl
Pucynku ¢ SMO
A: 1 — rPaHyNAPHan IHAONNAIMATUYECKAR CeTb; 2 — KOMN-
nexc lonbaxm; 3 — cekpetophbie TPanynbl; 4 — mexkne-

NMANbHBIX KNeTok, 1.3 — 6a3anbHan 6 2-8cC i NpoToK; TOUHbIN CEKPETOPHbIM KaHaney

3~ McuepueHHbIi NPOTOK; 4 — mexn [¢ TKaHb;  b: 1 - 6a: # nabupuur; 2 — 1ApnK; 3 — rpa-

5 — MeXA0NbLKOBbIA BbIBOAHOR NPOTOK; 6 — TKaHb; 7 — Kp - KaA CeTb; 4 — Komnnexc
Hble cocyab! lonbaxw; 5 — cexpetopHbie rpanynbi




3) CrIMHKa SI3bIKa



3yonI (dentes)

* OKOCTEHEBIIINE COCOYKH CIIM3UCTON OOOJIOUKH.

* OUIIOreHETUYECKU — U3 PHIOHBIX YEITYH, paCTyIHX
10 Kparo YEIIOCTEN.

* Mounousnsle 3yOblI (dentes decidul) — moCTOsIHHBIE
3yObI (dentes permanentes).



3yonI (dentes)

* 3yObl pacnoyiaraloTcs B siUeMKax ajabBEOJSIPHBIX
OTPOCTKOB. AJIBBEOISAPHBIC OTPOCTKH HOKPHITHI
CIIM3HUCTON 000JIOUKOM — JIeCHA (gIngiva).

* Cim3ucras 000J104Ka cpaiieHa ¢ (PruOpO3HOM TKAHBIO;
MHOTO KPOBEHOCHBIX COCYJIOB, MaJI0 HEPBOB.

* VrnyOneHue Mexay KpaeM JCCHBI U 3y0OM —
IECHEBOU KApMAaH.




margin of gingiva

free gingiva

free ;
gingival — junctional
groove A ‘ epithelium
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<— dento-
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FIGURE 15.20

Schematic diagram of gingiva. This schematic diagram of gingiva
corresponds to the rectangular area of the orientation diagram. The
gingival epithelium is attached to the enamel of the tooth. Here, the
junction between epithelium and connective tissue is smooth. Else-
where, the gingival epithelium is deeply indented by connective tis-
sue papillae, and the junction between the two is irregular. The black
lines represent collagen fibers from the cementum of the tooth and
from the crest of the alveolar bone that extend toward the gingival
epithelium. Note the shallow papillae in the lining mucosa (alveolar
mucosa) that contrast sharply with those of the gingiva.
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41S. 3yob1 6epxneil u nuxcneil yearocmeil, nocmosnnsie, dentes permanentes (*/,).



3y0

Koponka (corona dentis), merika (collum dentis),
kopeHb (radix dentis).

Ha Bepxymike KopHs (apeXx) — OTBEpCTHE (COCYBI,
HEPBBHI).

BryTpu 3y0a — NoJIOCTh/KaHal ¢ MATKUMU TKaHSIMU
(pulpa).

KopHHU cpallieHbI ¢ aIbBEOISIPHBIMU OTPOCTKAMMU
MJI0THOM (huOpo3HOI TKaHbIO (periodontum).



- Enamelum

Corona dentisJ

Collum (cervix) dentis- - —;

‘.

Z
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-—-Cavum dentis
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Radix dentis

—Canalis radicis dentis

Apex radicis dentis

Foramen apicis dentis

416. 3y6 oonorkopHesoil, nocmosrisiil (MOJYCXeMaTHYIHO).
(BeprukanbHblit pacnui.)

7 Ename]urIl
,/ \—\_\: -’/\,

Corona dentis
= — —f--Dentinum

|
_____ Z ----Cavum dentis
Collum (cervix) dentis-—— 7

Radix dentis,

Apex radicis dentis ~

Foramen apicis dentis

417. 3y6 0syropnesoii, nocmosiitbiii (MOJIyCXeMATHYUYHO).
(BeprukasibHbli pacnui.)



TBepaoe BemecTBo 3y0a

JlenTtuH (dentinum)
Omaib (enamelum)
[leMeHT (cementum)

CBepXy U CHU3Y — 3YOHBIC psabl (16 3y00B).




clinical crown

crown
anatomical crown
|

FIGURE 15.7

Diagram of a section of an incisor tooth and surrounding bony and
mucosal structures. The three mineralized components of the tooth
4e dentin, enamel, and cementum. The central soft core of the tooth
sthe pulp. The periodontal ligament (membrane) contains bundles of
wllagenous fibers that bind the tooth to the surrounding alveolar

enamel
lines of Retzius

dentin showing dentinal tubules

interglobular spaces

odontoblasts
gingival sulcus

epithelium of gingiva
cementoenamel junction

epithelial attachment
pulp chamber
granular layer of Tomes

fibers of periodontal
membrane

noncellular cementum

alveolar bone
with marrow

pulp canal

cellular cementum

apical foramen

bone. The clinical crown of the tooth is the portion that projects into
the oral cavity. The anatomical crown is the entire portion of the
tooth covered by enamel. (Modified from Copenhaver WM, ed. Bai-
ley’s Textbook of Histology. Baltimore: Williams & Wilkins, 1964.)
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Puc. 172. 3y6 (cpe3
AeKanbuuHUpoBaHHOro 3y6a)
OKpacka: 26eMamoKcunuH — 303ux
1— peHtnH: 1.1— feHTUHHble TPy6ouKM (Ka-
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YACTHAR TUCTONOMMA
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3yonI

1. Pesusl (dentes incisivi; 4). IIoBepXHOCTh KOPOHKH — JOJIOTO

Kunsiku (dentes canini; 2). Konndeckout Gopmbl, MEXTY
pe3laMu ¥ MaJIbiIMi KOPEHHBIMH 3y0amMu

3. Maunsie kopeHHbI€ 3y0blI (dentes premolares; 1o 4 Ha KaxI0u
YEJIFOCTH)

4. bonbume kopeHHbIE 3y0bl (dentes molares; mo 6 Ha Kaxxa0H
YEJIFOCTH )

+ 3y0b1 MyapocTH (B 18-30 ner)
*  Monounsle 3y0nI (20) — 6-8 Mec.
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FIGURE 15.6

Classification of permanent and deciduous teeth. Three systems of
tooth classification are used. The central panel of the diagram shows
the permanent teeth, while the upper and lower panels show the de-
Ciduous teeth. Dentition is divided into four quadrants: upper left (UL),
upper right (UR), lower left (L), and lower right (LR). Each quadrant in-
cludes 8 permanent teeth and/or 5 deciduous teeth. In the American
(Universal) system (blue), permanent teeth are designated with Arabic
numerals. The numbering begins from the wisdom tooth in the upper
right quadrant designated as tooth number 1 and continues along all
the teeth in the maxilla to tooth number 16 that designates the third
upper left molar. The numbering progresses to the mandible, begin-
ning at the third left lower molar designated as number 17 to the third
lower right molar designated as number 32. In the American system,

deciduous teeth are marked with capital letters designated for each

tooth. The pattem is the same as that for permanent teeth, so the

numbering begins from the second upper right molar and finishes
with the second lower right molar. In the International system (red),
also referred to as the Two Digit System, each tooth is designated with

two numbers: The first number indicates the dentition q
Wwhich is marked from 1 to 4 and from 5 to 8 in clockwise di
beginning from the upper right quadrant for permanent and
ous teeth, respectively. The second number specifies individual
in each quadrant beginning from the midline where the medial
sors are designated as number 1 and third molars are designated
number 8. In the Palmer system (yellow), the dentition is divided
four quadrants with a right-angle bracket. The vertical line of e
bracket divides the dentition into a right and a left side beginning:
the midline. The horizontal line of the bracket divides the denifion
into the upper and lower parts to designate teeth in the maxila a
mandible. In the Palmer system permanent teeth are numbered il
Arabic numerals beginning from the midline. The deciduous teetha
marked with capital letters also starting from the midiine, To marks
particular tooth with the Palmer system, two lines (vertical and hot
zontal) and the correct number or letter of the tooth are needel.
(Table design courtesy of Dr. Wade T. Schultz,)




Dental caries is an infectious microbial disease of teeth that re-
sults in the destruction of affected calcified tissues; i.e., enamel,
dentin, and cementum. Carious lesions generally occur under
masses of bacterial colonies referred to as “dental plaque.” The
onset of dental caries is primarily associated with bacterial
colonies of Streptococcus mutans, while lactobacilli are associated
with active progression of the disease. These bacterial colonies
metabolize carbohydrates, producing an acidic environment
that demineralizes the underlying tooth structure. Frequent su-
crose ingestion is strongly associated with the development of
these acidogenic bacterial colonies.

Trace amounts of fluoride, from sources such as water supplies
(0.5 to 1.0 ppm is optimal), toothpaste, and even diet, can improve
resistance to the effects of cariogenic bacteria. Fluoride improves
the acid resistance of the tooth structure, acts as an antimicrobial
agent, and promotes remineralization of small carious lesions. Re-
sistance to acid breakdown of enamel is facilitated by the substi-
tution of fluoride ion for the hydroxyl ion in the hydroxyapatite
crystal. This decreases enamel crystal solubility in acid.

Treatment of cavitated lesions, or “tooth cavities” (Fig. 15.21),
includes excavation of the infected tooth tissue and replacement
with dental materials such as amalgam, composite, and glass
ionomer cements. Microbial invasion of tooth structure can
reach the “pulp” of the tooth and elicit an inflammatory re-
sponse. In this case, endodontic treatment, or a “root canal,” is
generally recommended, with subsequent placement of a crown
to add strength to the compromised coronal tooth structure.

FIGURE 15.21

Photomicrographs of carious lesions. a. Photomicrograph of an
unstained ground section of a tooth showing a carious lesion
(CL) that has penetrated the entire thickness of the enamel (E)
and spread laterally at the amelodentinal junction. D, dentin.
b. The lesion here is more advanced. The enamel (E) has been
undermined and weakened, causing fracture and a resulting cav-
ity. At this point, bacteria can invade and penetrate down the ex-
posed dental tubules, resulting in destructive liquefaction foci in
the dentin (D) and, ultimately, exposure of the pulp. <15. (From
Eveson JW, Scully C. Color Atlas of Oral Pathology. London: Times
Mirror International Publishers, 1995.)



A3bIK (lingua, rpey. glossa)

MpimedHbIl OpraH (ITONEPEYHOIIOI0cCaTast
MYCKYJIaTypa).

JKeBaHue, BKYyC.

Corpus, apex, radix.

Craauy r1oTaHus: a) poToBas (IIpoX3BOIbHAs); 0)

IJIOTOYHAs (HEIpOMU3BOJIbHAs, ObICTPasi); B)
MUIIEBOIHAS (HEIPOU3BOJIbHAS, MEAJICHHAS ).



FIGURE 15.3

Human tongue. Circumvallate papillae are positioned in a V configu-
ration, separating the anterior two thirds of the tongue from the pos-
terior third. Fungiform and filiform papillae are on the anterior portion
of the dorsal tongue surface. The uneven contour of the posterior
tongue surface is due to the lingual tonsils. The palatine tonsil is at
the junction between the oral cavity and the pharynx. (Specimen
Courtesy of Dr. Gunther von Hagen.)



Cocouku s13bIKa

* HureBuansie (papillae fuliformes et conicae),
rpuboBuaHbIe (papillae fungiformes), ;xemo0oBaThie
(papillae vallatae).

e HureBuaHbIE 1 KOHUYECKHUE COCOUKU — DITUTEINU
HEOPOTOBEBAIOIINN, HO TMTOKPBIT CIIOEM THUIIA
KepaTtuHa. Eciii TBepible — TEpKa.
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407. A3zvik, lingua, ceepxy ('/,).

(Cnunsuctas 060J104Ka CIIMHKM si3bika, tunica mucosa dorsi linguae.)



Cocouku s13bIKa

HuTeBuaHBIE COCOUKH — TAKTUIIbHBIC; TPUOOBHIHBIC
1 ’KE€JI000BATHIE COCOYKHU COJIEPKAT BKYCOBBIC

JTYKOBHIIBI (XEMOPEIEIITOPHI).
KonmuecTBo BKyCOBBIX JiykoBHUIL — 10 000.

8-12 KJ1€TOK (CEHCOPHBIC U IOICPKUBAIOIINE).

CeHcopHbIE (pEeLENTOPHBIC) KISTKH (DYHKIIMOHUPYIOT
3-4 nHA.



Cocouku s13bIKa

HuTeBHUIHBIE COCOYKH — PsAIbl 0apXaTHUCTOro BU/A,
00pazyrT V-00pa3Hy0 00pO3JKYy MEXKIY TEIOM U
KOPHEM SI3bIKA.

[ pUOOBHUAHBIC COCOYKM — MX MEHBIIIE, YEM
HUTECBUJIHBIX; II0 KOHYUKY SI3BIKA; SIpU€ I10 LIBETY.

KenoOoBaThie COCOUKM (COCOUYKH, OKPYKECHHBIE
BaJIOM) — BAOJIb V-00pa3Hoil 00opo3aku; 7-12 mTyk.

JIMCTOBMJIHBIE COCOYKH — MO Kparo si3bIKa + HeO0O,
3aIHSIS TIOBEPXHOCTh HAATOPTaHHUKA.




HapropraHHuk HutesnaHble cocoyku

3bl4Has MUHZANMHA

/ HébHas MUHaauHa

CioHHbie
Xenesl

Xenobosarbie
COCOYKH

Bxycosasi noyka
MbileyHble BoNOKHa

Cpeantias Goposaka

I'pubosuatbie

COCOYKU Teno s3sika NPEACTaBNeHo nepenneTerHbIMK Mex-

Ay c06O0# CKENETHOMBILIEYHBIMU BOAOKHAMY. Mex-
[y MbILUEYHBIMM BONOKHAMM PACnoNOXeHb Coean-
HUTENbHAR TKAHb M MENKUE CTIOHHBIE XENE3bl.

TMonepeyHbii pa3pe3 BKYCOBOM NOYKM
IpuboBUaHbIE

Mopa

Bxycosas knetka
Moanepxweatolian
Knerka

BKycOBbIe NOYKM — MENKMe, BHYTPUINUTENMANbHbIE
cxonnenust 40—70 KNETOK, Cpean KOTOPbIX BbAENSIOT:
GasanbHble, BKYCOBbIE (CEHCOPHLIE) M NOAEPXVBAIO-
e KneTku. BkycoBbie NOYKM Y4acTBYIOT B BOCPUS-
THV BKYCOBbIX OULYLLIEHMIA (CONEHOTO, CNAAKOro, ropb-
KOr0 1 KMCNOro BKyca).

JlopcanbHas noBEPXHOCTL A3bika pasaieneta V-00pasHbim yrnybnexuem (norpanuyHoit 6opoagoit) Ha ase
4acTu. lMepenHue ABe TPETU COAEPXAT YETBIPE TMNA COCOYKOB, @ 3aAHAS TPETb — A3bIYHBIE MUHGANMHLI, HU-
TeBUAHbIE COCOYKM — KODOTKUE, KOHUYECKOI (HOPMBI, MOKPHITH OPOrOBEBAIOLLYMM anuTenueM. Mpubo-
BUAIHBIE COCOMKH MMEIOT OPMy rpuba, @ SNUTENMiA, BHICTUNAIOLLMI UX AOPCANIbHYIO CTOPOHY, COLEPXHT
TPM NATbIX BCEX BKYCOBBIX N0YEX 73bika. JKenoBoBaTbie COCOYKM — Camble KpYNHLIE COCOYKY 3biKa, B KO-
nuectse 612 oHw pacnonoxebi B norpaniiHoi Gopoaze. Xenobosatsie COCOUKM He BO3BLILIAIOTCS HAZ,
NOBEPXHOCTBIO A3bIKA, MPY 3TOM KaX/Abiil U3 HUX OKDYXEH BAMKOM, OTAENEHHBIM OT COCOYKa XenoGKkoM.
B anuTenun natepanbHbix N0BEPXHOCTeN COCOYKA M XenobKka COAEPXATCH MHOTOYMCAEHHHIE BKYCOBbIE
N04KY. JIACTOBUAHBIE COCOYKM PACTIONOXEHDI Ha NATEPANLHOI CTOPOHE A3bIKa.
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1.3 —

Puc. 161. izbik. lopcanbHan NOBEPXHOCTL

OKpacka: 2eMamoKCUNUH — 303UH
1 — cmM3ncTan 0b a: 1.1 — MHOrOCNOMHbIA NNOCKWIA INUTENuUiA, 1.2 — COBCTBEHHARA NNACTUHKA, 1.3 — HUTEBUANBIA cocouek, 1.3.1 —
MHOrOCNOAHbBIA NNOCKUIA OPOT aKouui i, 1.3.2 — nepi nC # cocouek, 1.3.3 — BTOpUYHbIE COeAN-
HW e 1.4 — rpub i cocouex, 1.4.1 — MHOTOCNOMHBII NNOCKUI HEOPOTOBeBAIOWMIA nuTenuid, 1.4.2 — nep-
BUHBIA COCAUHUTENBHOTKAHHBIN COCONEK, 1.4.3 — BTOPUUHDBIE CORAUHUTENBHOTKAHHDBIE COCONKM; 2 — BOSIOKHA NONEPeYHONON0CaTOM
MbILLIEYHOM TKAHU; 3 — SHAOMU3MIA; 4 — XKUPOBAA TKaHb; 5 — KPOBEHOCHBIE COCYAbI

Puc. 162. A3biK. XKenoboBaTblii cOCO4EK
OKpacka: 2emMamoKCuuH — 303UH

Puc. 163. BkycoBas nouka

1 - %enoboBaTbiit COCONEK: 1.1 — MHOTOCNOMHbIA NNOCKMIA , 1.2 - BKY-

coBble nouku, 1.3 — nep i ¢ OTKaHHbIA COCOuEK, 1.4 — BTO- Pucyrok ¢ MO

p [& HOTKaHHbI COCONKM; 2 — BANUK; 3 — Xenobok; 4 — CIOH- 1~ BKycoBas Knetka: 1.1 — MUKPOBOPCHHKM;
Hble : 4.1 - cep ( pa), 4.1.1 - A 2~ noa, an Knetka: 2.1 - rpanynbi
4.1.2 — BbIBOAHOI NPOTOK, 4.2 — CAU3NCTbIE ;S — cexkpeta; 3 — 6azanbHas Knetka; 4 — HepeHoe

p
noN0CATOH MbILIEYHOI TKAHW; 6 — SHAOMU3NIA; 7 — COCYAbI; 8 — HEPBHbIIA CTBON BOJIOKHO; 5 — 3nuTenuis; 6 — BKycoBas nopa
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filiform papillae ~_

FIGURE 15.4

a. Structurally, the filiform papillae are posteriorly bent conical pro-
jections of the epithelium. These papillae do not possess taste buds
and are composed of stratified squamous keratinized epithelium.
x45. b. Fungiform papillae are slightly rounded, elevated structures
situated among the filiform papillae. A highly vascularized connective
tissue core forms the center of the fungiform papilla and projects into
the base of the surface epithelium. Because of the deep penetration
of connective tissue into the epithelium (arrows), combined with a
very thin Keratinized surface, the fungiform papillae appear as small
red dots when the dorsal surface of the tongue is examined by gross
inspection. xX45. ¢. In a section, foliate papillae can be distinguished
from fungiform papillae because they appear in rows separated by
deep clefts (arrows). The foliate papillae are covered by stratified
squamous nonkeratinized epithelium containing numerous taste

foliate papilla

taste buds

S Ry

buds on their lateral surfaces. The free surface epithelium of ead
papilla is thick and has a number of secondary connective tissue papl
lae projecting into its undersurface. The connective tissue within an
under the foliate papillae contains serous glands (von Ebner’s gland
that open via ducts into the cleft between neighboring papillae. x
d. Circumvallate papillae are covered by stratified squamous epithe
lium that may be slightly keratinized. Each circumvallate papilla is |
rounded by a trench or cleft. Numerous taste buds are on the latedl
walls of the papillae. The dorsal surface of the papilla is smooth. The
deep trench surrounding the circumvallate papillae and the presene:
of taste buds on the sides rather than on the free surface are features
that distinguish circumvallate from fungiform papillae. The connetife
tissue near the circumvallate papillae also contains many seroustyp
glands that open via ducts into the bottom of the trench. x25.




S_——microvilli

i —— sensory
cells

basal cells

a

FIGURE 15.5

Diagram and photomicrograph of a taste bud. a. This diagram of a
faste bud shows the neuroepithelial (sensory), supporting, and basal
tells. One of the basal cells is shown in the process of dividing. Nerve
fibers have synapses with the neuroepithelial cells. (Based on Warwick
R Williams PL, eds. Gray’s Anatomy. 35th ed. Edinburgh: Churchill Liv-
Ingstone, 1973.) b. This high-magnification photomicrograph shows

the organization of the cells within the taste bud. The sensory and
supporting cells extend through the full length of the taste bud. The
apical surface of these cells contains microvilli. The basal cells are lo-
cated at the bottom of the taste bud. Note that the taste bud opens
at the surface by means of a taste pore. X640.



Cocouku s13bIKa

4 BKycCa: COJICHBIM, KMCJbIU, CIaAKUH, TOPbKUI.
KopeHnb — ropbKHH BKYC, KOHUYUK — CIIAJKUH BKYC, IO
OOKaM — KHCJBIM U COJCHBIN BKYC.

Ciiagkuii BKyC — caxap, cony oepuiuins. [ opbkui
BKYC — KO(DE€MH, XUHUH, CTPUXHHUH.

(CMEIIaHHbIE BKYChI — TEPIKUAM, €AKAM, BIAKYIIAN
(TaKTUJIBHBIC + BKYCOBBIE COCOYKH).

OOongHue!



MpBIIIIBI A3LIKA

CoOCTBEHHBIE€ MBIIIIIBI SI3bIKA — ITYYKH B 3-X
HampaBiICHUX (IMMPOAOJIIbLHBIE, IOIICPECYHbIE,
BEPTUKAIbHBIE). DOpMa A3bIKA

MBIIIIbI, UAYIIHE OT KOCTEH U OKaHYMBAIOIIHUECS B
TOJIIE S3bIKA (TOA00POIOYHO-SI3bIYHAS,
NOABA3bIYHAS, IITUIO-SI3bIYHAS )



CJaioHHBIC KeJ1e3bl

* OxonoymiHag xene3a (glandula parotis) — cepo3nas. 7 noJiek,
KarcyJia. BBIBOOHON MPOTOK OTKPHIBAETCA B IIPEJIBEPUE
MOJIOCTH pTa Ha YpoBHE II-ro BepXHEro 00IBIIOr0 KOPEHHOTO
3y0a.

* llomuenroctHag xenesa (glandula submandibularis) —
CMelllaHHasg. BBIBOIHOW NIPOTOK OTKPBHIBAETCA HA BEPXYIIIKE
caruncula sublingualis.

» Ilonwsa3prunag xkenesa (glandula sublingualis) — cmenrannast.
18-20 mpoTokoB Ba0b plicae sublinguales.

+ MaJjble CIIrOHHBIE Xxeies3bl. Ciarona — saliva.
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Puc. 168. NoanmxHeYeNCTHAA
CNIOHHAA Xene3a

OKpacka: 2eMaMOKCUNUKH — 303UH

1 — cepo3ubiit KoHUeBOR oTaen: 1.1 — cepoum-
Toi, 1.2~ AAPA MUOINUTENUANDHLIX KNETOK,
1.3 - 6azanbHan membpana; 2 — CMeWwan-
Hblid (cep CNU3NCTOIR) oraen:
2.1— MyKouutsi, 2.2~ CePOUMTBI, 06pasy-
owue nonynynue, 2.3 — AAPA MUOINUTENM-
anbHbIX KNETOK, 2.4 — Gazanbhan membpana;
3 — BCTAaBOMMbIA NPOTOK; 4 — WCUEPNEHHDBIA
NPOTOK; 5 — NPOCNOAKA PbIXNOR BONOKHUCTOM
COBAMHMTENbHON TKAHM; 6 — KPOBEHOCHDIN
cocya

-
Puc. 169. MyKOUMUT NOAHMKHEYENIOCTHON
W NOABA3BIYHOI XKenes
PucyHok ¢ SMO
1-rp. Kan (eTb; 2 —

komnnekc [onbaXku; 3 — CeKPETOPHbIE rPaHynbl;
W

4—m cexpeTop!

e
Puc. 170. NogbA3bIYHAA CNIOHHAA
wenesa
OKpacka: 2eMaMOKCUNUH — 303UH
1 — cepo3Hbiil KOHUEBO# oTaen: 1.1 — cepoumn-
Tol, 1.2~ AAPA MUOINUTENHANBHBIX KNETOK,
1.3 — 6azanbHan mMembpaHa; 2 — CNM3UCTbIA
KOHLEBO oTaen: 2.1 — MyKOUMTbI, 2.2 — AAPA
MUOINUTENMANBHBIX KNETOK, 2.3 — 6azanbHan

p 3-¢ " (cep m-
INCTBIA) KOHUeBOW oTaen: 3.1 — MyKOUMTI,
3.2- cepoun 6pazy Y

3.3 — AAPa MUOINUTENUANDHBIX KNETOK, 3.4 —

6azanbHas MemOpaHa; 4 — BCTaBOYHbIA NPo-

TOK; 5 — MCYePUEHHbII NPOTOK; 6 — NPOCNOIKA

pbixno# TOW ¢ i TKa-
HW; 7 — KPOBEHOCHbBIN COCYA




FIGURE 15.28
Photomicrographs of the three major salivary glands
a. The parotid gland in the human is composed entirely
of serous acini and their ducts. Typically, adipose cells are
also distributed throughout the gland. The lower portion
of the figure reveals an excretory duct within a connee
tive tissue septum. x120. Inset. Higher magnification of
the serous acinar cells. x320. b. The submandibular
glands contain both serous and mucous acini. In humans,
the serous components predominate. The mucus-secre:
ing acini are readily discernable at this low magpnification
because of their light staining. The remainder of the field
is composed largely of serous acini. Various ducs-
excretory, striated, and intercalated—are evident in the
field. % 120. Left inset. Higher magnification of an acinus
revealing a serous demilune surrounding mucus-secret-
ing cells. X360. Right inset. Higher magpnification of a
striated duct. These ducts have columnar epithelium with
visible basal striations. x320. c. The sublingual gland also
contains both serous and mucous elements. Here, the
mucous acini predominate. The mucous acini are con-
spicuous because of their light staining, Critical examina:
tion of the mucous acini at this relatively low magnifica-
tion reveals that they are not spherical structures but
rather, elongate or tubular structures with branching out
pockets. Thus, the acinus is rather large, and much of itis
usually not seen within the plane of a single section. The
ducts of the sublingual gland that are observed with the
greatest frequency in a section are the interlobular ducts.
*120. Inset. The serous component of the gland is com-
posed largely of demilunes (asterisks), artifacts of conven-
tional fixation. %320.




44 A.B. leancoB  C/i0HA U CIIOHHBIE XKeJie3bl

Tabnuua 1.4. OyHKUKUM CNIOHDI

OyHKLWKA KOMMOHEHTbI

MuuesaputenbHaa U peyesan QyHKUUA

O6paboTka nuiuu Boga, MyyuHbl

MepeBapuBaHue Amunasa, nunasa, puboHyKneasa,
npoteasbl, BOAa

Bryc Boaa, ryctuH

Peuyb Boaa, MyuuHbl

3auuTHbie QYHKLUUM
Cma3skKa MyuuHbl, 60raTbie NPOAUHOM
rMMKONPOTENHbI, BOAA
MpoTMBOMUKPOOHAA GyHKUKA Benku cnoHbl: NU30UUM, NakTopeppuH,

NaKTONEepoKcuaasa, MyUWHbl, LUCTATUHBI,
rucTatutel, 6oratble NPONUHOM
TNMUKONPOTEUHbI, CEKPETOPHbIK IgA

LlenocTHOCTb MyuuHbi, BOAQ, INEKTPOAUTHI
CU3UCTON 060104KH

MpombiBaHWe/04YUCTKA Boaa

bybepHan GyHKLUMA BukapboHaTtbl, ¢pocdartbi

PemuHepanusauus amanu 3y6os Conun Kanbuus, ¢ocoarsl,

CTeTepUH, aHMOHHbIe 6oratbie
NPOAUHOM BEnKu




TABLE 15.1. Composition of Unstimulated Saliva

Mean (mg/mL)

Organic constituents

Protein 220.0
Amylase 38.0
Mucin 2.7
Muramidase (lysozyme) 22.0
Lactoferrin 0.03
ABO group substances 0.005
EGF 34
sIgA 19.0
1gG 1.4
IgM 0.2

Glucose 1.0

Urea 20.0

Uric acid 15

(reatinine 0.1

Cholesterol 8.0

(AMP 70

Inorganic constituents
Sodium 15.0

Potassium 80.0
Thiocyanate

Smokers 9.0
Nonsmokers 2.0
Calcium 5.8
Phosphate 16.8
Chloride 50.0
Fluoride Traces (according
to intake)

Modified from Jenkins GN. The Physiology and Biochemistry of the Mouth. 4th ed.
Oxford: Blackwell Scientific Publications, 1978.
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429. ITorocme 2aomru, cavum pharyngis, npasas cmopona; U3HYTpH (/3).
(CarutranbHblit pacrnua BIIPaBO OT MEPEropojKH HOca.)
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434. I1oaocme 2aomku; U3HYTPU (3/s).
(38;’.{]’”{5] CTE€HKA I'JIOTKH BCKPbITA CArUTTAJIBHO-CPEAUHHBIM pa3pesoM.)



IIumesoxa (oesophagus)

MeXny TNIIOTKOU U XKETTYIKOM.

VI mernpin — X1 rpyiHOM MO3BOHKH; 23-25 CM.
JlnunHa ot 3y00B 10 xkemyaka — 40-42 cu.
CIIM3BUCTBIE KEIE3bI; PHIXJIbIN ITOICIA3UCTBIN CIIOM.

IIpomonbpHas CKIIaa4aroCTb, PaCTIKEHHUE.



IIumesoxa (oesophagus)

* MeuiieyHasg 000J1049Ka: BEPXHSIS TPETh —
MOTIEPEUYHONOIOcCaTasd MyCKyJIaTypa, CpeaHss U
HWKHSA TPETh — MIaJIKag MycKyJiarypa. [IponoiabHbiu
U UPKYJIAPHBIA CIIOMN.

* B cpennen u HUKHEW TPETU — SKTOIUA XKEJIE3,
CXOIHBIX C KapAuaJIbHBIMU KEIE€3aMU KETYIKA.

* 3 QU3MOTOTUYECCKUX CYKCHUS: (PapUHTHAILHOE,
OpoHXHaJIbHOE, IHadparMaibHoe. Mexay
CY)KCHMSIMU — 2 pacIIupeHus (BEpXHEE U HUXKHEE).




Pharynx (pars laryngea)- -

—BepxHee cyxenue muuieBona

Pars cervicalis

----Cpeatee (Wan aopTa’bHOE)
CyeHHe MHueBoaAa

Pars thoracica <

Pars abdominalis

436. ITuwesood, esophagus,; cnepemu (*/,).
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GURE 16.2

hotomicrograph of the esophagus. This low-magnification pho-
icrograph shows a H&E-stained section of the esophagus with its
haracteristically folded wall, giving the lumen an irregular appear-
ice. The mucosa consists of a relatively thick stratified squamous
githelium, a thin layer of lamina propria containing occasional lym-
shatic nodules, and a muscularis mucosae. Mucous glands are

< DI Lo <
adventitia -
gpraysetia-T 8

present in the submucosa; their ducts, which empty into the lumen of
the esophagus, are not evident in this section. External to the sub-
mucosa in this part of the esophagus there is a thick muscularis ex-
terna made up of an inner layer of circularly arranged smooth mus-
cle and an outer layer of longitudinally arranged smooth muscle. The
adventitia is seen just external to the muscularis externa. x8.




FIGURE 16.3

Photomicrograph of the esophageal mucosa. This higher-magnifica-
tion photomicrograph shows the mucosa of the wall of the esopha-
gus in a H&E preparation. It consists of a stratified squamous epithe-
lium, lamina propria, and muscularis mucosae. The boundary
between the epithelium and lamina propria is distinct, although un-
even, because of the connective tissue papillae. The basal layer of the
epithelium stains intensely, appearing as a dark band because the
basal cells are smaller and have a high nucleus-to-cytoplasm ratio.
Note that the loose connective tissue of the lamina propria is very cel-
lular, containing many lymphocytes. The deepest part of the mucosa
is the muscularis mucosae that is arranged in two layers (inner circu-
lar and outer longitudinal) similar in orientation to the muscularis ex-
terna. x240.




FIGURE 16.4

Photomicrograph of an esophageal submucosal gland. This pho:
tomicrograph shows a mucicarmine-stained section of the esopha:
gus. An esophageal gland, deeply stained red by the carmine, andan
adjacent excretory duct are seen in the submucosa. These smal
compound, tubuloalveolar glands produce mucus that lubricates the
epithelial surface of the esophagus. Note the stained mucus within
the excretory duct. The remaining submucosa consists of irregular
dense connective tissue. The inner layer of the muscularis extema
(bottom) is composed of circularly arranged smooth muscle. X110,
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4 Puc. 177. Nuwesoa, BEPXHAR TPeTb
(o6wmi BuA)
OKpacka: 2eMamOoKCUNUK — 303UH

P - =

1— com3ucran , 00pa3y P
cknaaku (Tonctole ctpenku): 1.1 — MHOrOCNOWHBIA
NNOCKWIA Heopor n #, 1.2 - cobc-
TBEHHaA NNACTUHKA, 1.3 — MbIWEYHAA NNACTUHKA,
1.4 — NOACAM3UCTAA OCHOBA, 1.5 — COBCTBEHHDIE Xe-
nesbi, 1.5.1 — KoHUeBbie oTaensl, 1.5.2 — BbIBOAHOK
NPOTOK; 2 — MbiLLEYHaR 060104Ka: 2.1 — BHYTPEHHHUA
UMPKYNAPHBIA CNOR, 2.2 — HAPYXHbil NPOAONBHBIA
noit; 3 ~ 6 : 3.1 - kpose-
HOCHBIW COCYA

<3
Puc. 178. Nuweson, BEPXHAR TPeTb
(y4acToK CTeHKu)
Okpacka: 26MamOKCUNIUH — 303UH
1 — cnu3ucras ob : 1.1 — MHOrOCNOMHBIA NNOC-
KMil HEOPOrOBEBAILLMA SNUTENUHA, 1.2 — COBCTBEHHAR
NNACcTMHKA, 1.3 — MbllWeYHan NNacTurka, 1.4 — noa-
CAM3NCTAR OCHOBA, 1.5 — COBCTBEHHDBIE (CNU3NCTBIE)

15.1- 1.5.2 — 8biBOA-

Hbie np 2 — Mbli 6 : 2.1 — BHYT-

p A UMPKYNAP Cnoi, 2.2 - Hapy i npo-
LAONbHBIA CNOR

Npumeuanne. Ha puc. 177 u panee (3a uckniouexnem puc. 187 u 188) nonbie Tpy64aTbie Opranbl NPEACTaBNeHbI Ha NONEPEeYHbIX
, NOACAU3NCTAR OCHOBA 0603HAYEHA KaK HACTb CM3UCTON

cpe3ax. Ha pucyHKax, UnNIoCTPHPYIOWNX CTP CTeHKn Tpy6

. B page uc OHa TCA KaK CaMoC



Puc. 188. Nepexop xenyaka
B ABEHAAUATUNEPCTHYIO KMLIKY
(npoponbHbii cpes)
OKpacka: 26MamOKCUNUH — 303UH
1~ cmsncran obonouka: 1.1 - snutenmis, 1.1.1 —

OAHOCNOMHBIN KN 7
nuTennin xenyaka, 1.1.2 — OAHOCNORHLIA NpU-
3MaTUYeCKun 0

TUNEPCTHOW KUWKK, 1.1.3 — XenyaouHbie AMKM,
1.2 — cobCTBeHHAnA NNACTMHKA, 1.2.1 —nunopuyec-
KMe xenesbl xenyaka, 1.2.2 — KpunToi ABeHaAUa-
TUNEPCTHOM KMWKK, 1.2.3 — BOPCMHKM ABEHAALA-
TUNEPCTHOM KUWKM, 1.3 — MbILLEYHARA NNACTUHKA,
1.4 — noacnu3ncTan ocHosa, 1.4.1 — cobcTBeHHbie

py P PCTHOM

KHWKK; 2 — an 06 a; 3 - cep
obonouka

06nacme nepexod: 1yOKa 6 O O pcm-

HYIO KULIKY NOKA3AHA XUPHOU cmpenkou

HACTHARA rUCTONOMMA

"_

Puc. 187. Nepexon nuuwiesoaa B xenyaox
(npoponbHbii cpes)
OKpacka: 2eMamoKCuNuH — 303uH

1 - cnn3ucran obonouka: 1.1 — nurenmi, 1.1.1 -
MHOTOCNOMHBIA  NAOCKMIA  HEOPOrOBEBAIWMA
INUTENUA NUWeBOAA, 1.1.2 —~ OAHOCHOMHBIA NpW-
3MaTHYECKUIA KENe3NCTLIR INUTeNnni wenyaka,
1.1.3 — xenypounnie amku, 1.2 - cobCTBeHHan
NNacTMHKa, 1.2.1 — KapAnanbHbie Xenesv nuiuie-
BoAa, 1.2.2 - Kap ¥

1.3 ~ MblweuHan nNacTuKKa, 1.4 — noacM3ucTan
ocHoBa, 1.4.1 - cobc

KENe3s NUWeBoAa; 2 — Mbiweunan obonouka; 3 —

cepo3nan obonouxa

0O6nacme O da 6 00K NOKA3aHa
XupHod cmpenkod

112 123 122

13




AKeaynok (ventriculus, gaster)

DOYHKIMU: pe3EPBYApP MJIA NUIIUA + €€ YACTUUHOE
nepeBapuBanue. EMKocts — 1-2 jupa.

Pacnonaraercs B 1eBOM I1oJpeoOepre; 5/6 ciena, 1/6
CIIpaBa.

Bxox B xkenynok — cardia.

JIHO, Teno, mpuBpaTHUK (pylorus), muimopuyecKuii
OTJICI.

bonkias u Manas KpUBU3HA; pa3Mep U popma
3aBUCSAT OT HAIOJHEHMS (KPIOYOK, POT, 4YJIOK).



AKeaynok (ventriculus, gaster)

e O0O0JIOUKHU: CAU3ZUCTASL, MOJICIN3UCTAsA, MbIIIICUHA,
CEpO3Hasl.

e Cinmsucras 0001049Ka UMEET SIMKH (CrOIa
OTKPBIBAKOTCS JKEJEC3bI KEITYAKA) U CKIIAJIKH.

* JKenesbr — 40 miH. ZKeaya0YHbIN COK: TJIABHBIE
KJIETKH — NercuHored, ooxnagounsie — HCI,
100aBOYHEIE — CIIN3E.

+ DHIOKPUHHBIE KIICTKH.



AKeaynok (ventriculus, gaster)

MpbiiieuHas 000J104Ka — KOCOM, IUPKYISPHBIA U
IIPOAOJILHBIN CJIOM.

Ha rpanune xenyaka v IBEHaAATUIEPCTHON KUIIIKH
— [IPUBPATHHUK.

CokpallieHHE MYCKYyJIaTypbl — Pe(ICKTOPHBIC BOJIHBI
OT BXO/ia K BBIXOJY.

CekpeTopHasi aKTUBHOCTD KEIYAKA U TOHYC
MYCKYJIaTypbl PETYJIUPYIOTCA BET€TATUBHON HEPBHOM
CHCTEMOM.




Arteries of Stomach, Liver and Spleen

Left gastric artery

Right and left inferior phrenic arteries A
Splenic arterny

Abdaminal aads Esophageal branch of left gastric artery
Celi k
elige tua . Recurrent branch of left inferior
Left hepatic artery phrenic atery to esophagus
Right hepatic attery

Short gastric
arteries

Cystic artery

Cystic duct

Hepatic artery -
proper

(Commeon) bile

duct

Hepatic partal -
vein

Right gastric
arteny

Supraducdenal ..
artery

Splenic branches of
splenic artery

Fosterior superior Common hepatic artery

pancreaticoducdenal artary T ‘w‘v*
Anterior superior we ?glag;:og:psit{:?;?g il:ttear!y (gastroepiplaic) artery p\?
.3 e

pancreaticoduodenal arteny

Gastroduodenal atery Dorsal pancreatic artery
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Fundus ventriculi

Incisura cardiaca

1
ve/ntncu i %3

Corpus (paries anterior)

Esoph (pars abdc

PHAE]

Curvatura ventriculi minor¢~”
.

) Pyl,ti)rlls Mecto nepexona GpiowMHE N
Pars superior duod'enl ! B omentum minus N

Curvatura
ventriculi major

i
|
)

Tunica
muscularis--
duodeni

Pars
descendens- -
duodeni

Mecto nepexona OpIOLIHHB
B omentum majus

Tunica muscularis ventriculi

Antrum 'pyloricum

440. JKeayoox, ventriculus, 0senadyamunepcmuan xuwka, duodenum (*/,).
(I[MepenHsis CTEHKA XeJyaKa, paries anterior.)



Fundus ventriculi

i
Tunica muscularis esophagi —
| : , et ~
i Incisura cardiaca .2z W
veqtricu/li//
1) 5.
\ ~ / .

\
\

Tunica mucosa esophagi- -

\ Plicae gastricae

\
/

Plicae mucosae<z -
gastricae

\ \\
3 A

N ] \
)

! Pars pvlorica

analis pyloricus)

i - o 7
... Incisura angularis
/Y e \ /

e \

~--Tunica mucosa
i ventriculi

--Tela submucosa
ventriculi

/

1

o
i
'

|
_.-~Tunica muscularis ventriculi

443. Causucmasn oboasouka nceayoka, tunica mucosa ventriculi;
BHYTPEHHSS TOBEPXHOCTD 3aHel CTeHKH (/).



--Tunica muscularis esophagi (stratum
longitudinale)

Stratum circulare

441. Moiweunas o60.10uxa xceayora u deenaoyamunepcmmuoii KUK,

tunica muscularis ventriculi et duodeni (* 2).
(Cepo3nas o6onouka ynanena.)



“esophagus

cardia

fundus

pylorus

duodenum

FIGURE 16.5

Photograph of a hemisected human stomach. This photograph
shows the mucosal surface of the posterior wall of the stomach. Nu-
merous longitudinal gastric folds are evident. These folds or rugae al-
low the stomach to distend as it fills. The histologic divisions of the
stomach differ from the anatomic division. The former is based on
the types of glands found in the mucosa. Histologically, the portion of
the stomach adjacent to the entrance of the esophagus is the cardiac
region (cardia) in which cardiac glands are located. A dashed line ap-
proximates its boundary. A slightly larger region leading toward the
pyloric sphincter, the pyloric region (pylorus), contains the pyloric
glands. Another dashed line approximates its boundary. The remain-
der of the stomach, the fundic region (fundus), is located between the
two dashed lines and contains the fundic (gastric) glands.

FIGURE 16.6

Photomicrograph of esophagogastric junction. This low-magnifica-
tion photomicrograph shows the junction between the esophagus
and stomach. At the esophagogastric junction, the stratified squa-
mous epithelium of the esophagus ends abruptly, and the simple
columnar epithelium of the stomach mucosa begins. The surface of
the stomach contains numerous and relatively deep depressions
called gastric pits that are formed by the surface epithelium. The
glands in the vicinity of the esophagus, the cardiac glands, extend
from the bottom of these pits. The fundic (gastric) glands similarly
arise at the base of the gastric pits and are evident in the remaining
part of the mucosa. Note the relatively thick muscularis externa. x40.




Puc. 179. Xenynok.

Ano (06wmit BuA)
OKpacka: 2eMamoKcuNUuH, aypanyus
1 - cauzmuctan obonouka: 1.1 — cknaaka,
1.2 - wenyaounoe none, 1.3 — boposaxa,
1.4 — xenyaounbie AMKM, 1.5 — NOKPOB-
Wbl anuTennin, 1.6 — xeneswl Xenyaka,
1.7 ~ cobcTBeHHaA NNACTUHKA, 1.8 — Mbi-
WeYHaA NNACTUHKA, 1.9 — noacm3ucTan
ocHOBa, 1.9.1 — pbIXNas BONOKHUCTAA
COGANHUTENbHAA TKaHb, 1.9.2 — KpoBse-
HOCHbIE COCYAbI; 2 — MbllweuHas 060-
nouka: 2.1 — Koco# cno#, 2.2 — UMPKY-
NAPHbIA CNOIA, 2.3 — NPOAONLHBIA CNOK,
2.4 — NpOCNOAKM PbIXNOA BONOKHUCTOM
COCANHUTENBHON TKaWW; 3 — cepo3Has
060n0uKa: 3.1 — pbIXNAR BONOKHUCTAA-
COGAMHUTENbHAA TKaHb, 3.1— cocyabl,
3.2 — me3orenuit

1.9.1 1.9.2

Puc. 180. KneTku NOKpOBHOro anuTenua U GyHAANbHOM Xenesbl XKenyaka
Pucynku ¢ SMO

A — KNeTKa NOKPOBHOTO0 INUTeNUA; b — CU3nCTan WweeuHan (kambuanbHas) knetka; B — rnasHas knetka; I' — 06knagouHas (napuetans-
Han) KNeTka; [l — IHAOKPUHOUUT
1— AApO; 2 — CEKPETOPHbIe rPaHynbi: 2.1 — rPaHyNibl (U3, 2.2 — 3UMOTeHHbIE FPaHynbl, 2.3 — MPaHyNibi, COAEPXaLLME FOPMOHDI; 3-
BHYTPUKNETOUHbIE CEKPETOPHbIe KaHaNblibl



—->
Puc. 181. Xenypok. Cnuszucras
060n0o4Ka pyHpanbHoro oTaena
Okpacka: WNK-peakyus,
2eMamOoKCUNuUH
1 - xenypouHan amka: 1.1 - 04Ho-
CNOWHBIA  NPU3MATUNECKWIA  Kene-
3UCTbIA  (NOKPOBHbLIA)  INUTENUN;
2 — cobcTBennan nnactukka, 2.1
dyHAANbHbI Xenedbl, 2.2 ~ Pbixnas

TanA ¢ anA TKaHb,
3 - MbllweyHas nnactukka, 3.1 -
BHYTP ] IPKYNAPHbIA  CNOW,
3.2~ cpeanuit NPOAONLHLIA CNOW,
3.3 — HapyXHbIl LMPKYNAPHbIA CNOW;
4 — NOACNM3UCTAR OCHOBA

> >
Puc. 182. Xenyaok.
OyHpanbHas xenesa
Oxpacka: WHK-peakyus,
2eMamOKCUNUH
1— xenyaouHas amka: 1.1— oaHo-

cnoi p KUl xene-
3UCTHIA  (NOKPOBHbLIA)  NUTENWA;
2 — dyHpansHan xenesa: 2.1 — weit-
Ka xenesbl, 2.2— Teno xenesbl,
2.3~ AHO Xenesbl; 3 — CAU3UCTbIE
weeyHble (KambuanbHbie) Knetku;
4 — rnasHbie KNeTKK; 5 — napuerann-
Hble KNeTKM; 6 — PbiXNan BONOKHUCTaA
[¢ aA TKaHb C06C n
NNACTUHKK

-

Mot

Lad s

v

AT




FIGURE 16.8
Gastric glands. a. This photomicrograph shows the fundic mucosa
fom an Alcian blue/PAS preparation to visualize mucus. Note that
e surface epithelium invaginates to form the gastric pits. The sur-
fice mucous cells and the cells lining the gastric pits are readily
lentified in this preparation because the neutral mucus within
fese cells is stained intensely. One of the gastric pits and its asso-
dated fundic gland are depicted by the dashed lines. This gland rep-
ieents a simple branched tubular gland (arrows indicate the
pranching pattern). It extends from the bottom of the gastric pit to
the muscularis mucosae. Note the segments of the gland: the short
ihmus, the site of cell divisions; the relatively long neck; and a
shorter and wider fundus. The mucous secretion of mucous neck

mucous neck cells

entero-
endocrine

entero-
endocrine
cell

GASTRIC GLAND b

cells is different from that produced by the surface mucous cells as
evidenced by the lighter magenta staining in this region of the
gland. %320. b. Schematic diagram of a gastric gland, illustrating
the relationship of the gland to the gastric pit. Note that the isthmus
region contains dividing cells and undifferentiated cells; the neck
region contains mucous neck cells, parietal cells, and enteroen-
docrine cells, including amine precursor uptake and decarboxyla-
tion (APUD) cells. Parietal cells are large, pear-shaped acidophilic
cells found throughout the gland. The fundus of the gland contains
mainly chief cells, some parietal cells, and several types of en-
teroendocrine cells.




Photomicrograph of pyloric glands. This photomicrograph shows a
section of the wall of the pylorus. The pyloric glands are relatively
straight for most of their length but are slightly coiled near the mus-
cularis mucosae. The lumen is relatively wide, and the secretory cells
are similar in appearance to the surface mucous cells, suggesting a
relatively viscous secretion. They are restricted to the mucosa and
empty into the gastric pits. The boundary between the pits and glands
is, however, hard to ascertain in routine H&E preparations. x120.



junctional

; tubulovesicular
-~ system

intracellular
canaliculus

basal lamina

PARIETAL CELL

FIGURE 16.10

Diagram of a parietal cell. The cytoplasm of the parietal cell stains
with eosin largely because of the extensive amount of membrane
comprising the intracellular canaliculus, tubulovesicular system, mito-
chondria, and the relatively small number of ribosomes. This cell pro-
duces HCl and intrinsic factor. (Based on Lentz TL. Cell Fine Structure:
An Atlas of Drawings of Whole-Cell Structure. Philadelphia: WB Saunders,
1971)



junctional
complex

zymogen
S .' : granules

- Golgi
apparatus

basal lamina

CHIEF CELL

FIGURE 16.9

Diagram of a chief cell. The large amount of rER in the basal portion
ofthe cell accounts for the intense basophilic staining seen in this re-
gon. Zymogen granules containing pepsinogen and a weak lipase
aienot always adequately preserved, and thus the staining in the api-
@l region of the cell is somewhat variable. This cell produces and se-
tretes the precursor enzyme of the gastric secretion. (Based on Lentz
1L Cell Fine Structure: An Atlas of Drawings of Whole-Cell Structure.
Philadelphia: WB Saunders, 1971)




(g

secretory
granules

apparatus

basal lamina

capillary

ENTEROENDOCRINE CELL
FIGURE 16.12

Diagram of an enteroendocrine cell. This cel| is drawn to show that
it does not reach the epithelial surface. The secretory granules are
regularly lost during routine preparation. Because of the absence of
other distinctive organelles, the nucleus appears to be surrounded by
a small amount of clear Cytoplasm in H & E-stained sections. (Based

on lto S, Winchester RJ. The fine structure of the gastric mucosa of the
bat. J Cell Biol 1963;16:574.)




fundus  antrum duodenum jejunum ileum  colon

FIGURE 16.13
Gastrointestinal hormones. This schematic diagram shows the distri-
bution of gastrointestinal peptide hormones produced by enteroen-
docrine cells in the alimentary canal. CCK, cholecystokinin; VIP, va-
soactive intestinal peptide; GIP, gastric inhibitory peptide. (Modified
from Johnson LR, ed. Gastrointestinal Physiology. St. Louis: Mosby-Year
Book, 1997)
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432. Mvuuysr eaomku; czanm (3/s).



Lig. falciforme hepatis }"{epar (lobus  sinister)
1

_Lig. teres
hepatis

- Ventriculus

Colon transversum —
(peaveq)

~-Omentum majus

Colon )
ascendens<l_

Colon
sigmoideum

Peritoneumn - #8
parietale

\/
v
Intestinum tenue

474. Opeanbl 6prowHoli noaocmu,; cnepenmn (=)
(l'lepeﬂmm CTE€HKA XXMBOTA BCKpbITA; B BEPXHHX OTAeslax — yaajieHa, B HUXXHHUX — OTBepHyTa.)



Omentum maijus Taenia libera
)

i (_Iolon_
B x 3 sigmoideum
parietale - - = —=meas -~ — 1

-

v
Ileum

47S. Opeaner 6prownoir noaocmu; cnepeau ('/s).
(Bonbwo# canbHUK, omentum majus, ¥ nonepeyHas 06OAOYHAS KHILKA OTTSIHYThl KBEPXY.)
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476. Opeanet 6prownoit nosocmu,; cnepenu (1/s).
(OKenynok, 6GpbbkeevHas 4aCcTh TOHKOW KHMIUKHM M 4acTh MoTeFeYHOH
060104HOMH KHIIKK yIa/leHbl; NeYeHb OTTAHYTA KBEpPXY.)



M. obliquus externus abdominis Permntel:m A Plica umbli,licalis medialis
i M. obliquus internus abdominis pariclalc /" Plica umbilicalis medialis
i M. transversus abdominis I —4 Plica umbilicalis lateralis

T

| T v
e .,
& 3 -

<

X
\3 ‘
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Fossa inguinalis”
lateralis

Fossa inguinalis”~
medialis

Z .
Fossa supravesicalis

M. obturatorius internus —

M. obturatorius externus ==— \ " SR --M. levator ani

478. bprowwuna, peritoneum, HuM3CHe20 omoeaa nepeoHeil CIMeHKU JHCUsoma
u masa, U3HyTpHu ('/,).
(Cxnanku v AIMKM Ha BHYTPEHHEH MOBEPXHOCTH nepeaHel CTEHKH XKUBOTA.)
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477. Opeansel nusxcneeo omoe.na oprownoii noaocmu, cnepenu (/).
(Cnenas kuIIKa 1 CHTMOBHIHAs 06010YHAS KMILKA OTTSAHYThI KBEPXY.)
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4 Puc. 175. MNo3aHARA cTagmuA pasBuTuA 3y6a
(nepuop rucrorenesa Tkawei sy6a)
OKpacka: 2eMamoKcunuK — 303un

1 - 3manesblit opran: 1.1 — Hapy ] " n
1.2 - nynbna 3Manesoro oprana, 1.3 — NPOMEXYTONHbIA oW
IManesoro oprava, 1.4 — 6nactol, 1.5 — ner-

NA; 2 — 3Manb; 3 — NEHTUH; 4 — NPEACHTUH; 5 — 3yOHOI cocoueK
(popmupyrowanca nynbna 3y6a): 5.1 — ogonTobnacTei; 6 — 3y6-
HOM Mewouek: 6.1 — cocyabl

-

Puc. 176. No3aHAn cragus passuTuas 3yba. Yuacrok
8 06N1acTH BepXyLIKK IManesoro opraHa
OKpacka: 2eMamoKcunuH — 303uH

1— 3manesbiit opran: 1.1 — Hapy

1.2 — nynbna 3Manesoro opraxa, 1.3 — NPOMEXYTONHbIA CNOA
3Manesoro oprana, 1.4 — 3HamenobnacTel; 2 — 3mMansb; 3 — aeH-
THH; 4 — npepeHTuH; 5 — 3y6HOR cocouek (Hopmupylowanca
nynbna 3y6a): 5.1 opoHTo6nacThi; 6— 3ybHOI Mewouek:

6.1 - cocyn




/— Amans

Mynsna
JleHTuH

Liement

L & Xy 5 Orsepcve
g e BEPXYLLKM
e = KopHs 3yba
3y6
B cocrase 3y6a paanuyaloT KOPOHKY W KOpeHb. Bnaroaaps Cesi3kam NepuoaoHTa, COCTORLMM U3 NNOTHOW KOANAreHo-
BOW CC 7 TkaHu, 3y0 B Koporxa 3yba COCTOMT 13 ABYX BU0B KaNbLMHUPOBAHHbIX

TKaHel: IeHTUHA W 3Mani. B COCTaB KOPHS BXOAST AEHTUH M LemeHT. MonocTs 3yba NpeACTasneHa COSAMHEHHHIMM
Mexay CoBO NONOCTBIO KOPOHKM W KaHNOM KOPHS 3y6a. OHA COREPXMT NyNbNly — CTYAGHUCTYIO COBAMHMTENbHYIO
TKaHb, B KOTOPOI P bie W UMb CKMe COCYABI, Hep! BONOKHA, @ TAKKE OAAOHTOONACTHI, Bbi-

dy Yepes 0TBePCTHE Ha BEPXYLUKE KOPHS 3yDa B KaHan ero KOPHS NPOHMKa-

10T COCYAibi ¥ HEpBbI.

Crapus KONOKONbYMKa

Craams wanouku

AnuTenmin
nonocTy pra

3ybHan
nnacTuHka

MpopesbiBanue

280 MNuwesaputensHas cuctema |
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