CepaedHo-cocyaucras CHCTEMA



Cepare 3a Ku3Hb IepekadynBacT 150 MAILUIMOHOB JIUTPOB
KpOBH (32 25 nHEW — IJIaBaTeJIbHbIN 0ACCEH).

Jlnuna kpoBeHocHOM cucteMbl — 100 000 kM (2 paza orubaet
3eMiIio).

[Tnomans — 0,5 rekrapa.
Bricokoropse — 00b€M KpPOBH OOJIBIIIE.

CuHIpOM TTOHEAETbHUKA — PUCK MH(papKTa MUOKap/ia B
noHeNeIbHUK HA 33% Oosbllle, 4eM B APYTOH JICHb.

A/l Ha mpaBOU PYKE BBIIIE, YEM Ha JIEBOM.

TakcucTsl 1 BOAUTEIM aBTOOYCOB YaCTO UMEIOT MOBBIIICHHOE
AJl, HO HE TOJILKO U3-3a CTPECCA, HO U U3-3a TOI'0, YTO OHU
OTKJIAAbIBAIOT MOXOJI B TYyalJIET.

JIronu B moBbIIEHHBIM A J[ pexke 00Je0T paKkoM.
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Cepaue

 Cor, cardia (gyuia, Qyx).

e PasMmepsnl cepana — 12x9x6 cm. Macca y My»X4nH —
1/215 maccel Tena (300 rp.); y xenmuH — 1/250 (220

rp.).
 DVHKIIWU:

a) MBIIIICYHBIN OpPraH — HUPKYJISALMS KPOBU
0) mpeACepAHbIN HATPUNYPETUICCKUM TTETITH/T



* [IpaBbIN XKemymouek
* Truncus pulmonalis

* A.pulmonalis dextra et sinistra ~ _



000.J104uKH cepana

IHookapo (PHAOTEINN, Cy0dHI0TEINAIbHbBIN CIIOMH,
MBIIIIEYHO-31aCTHYECCKUN CI0U, HapYykHbIM CT citomn)

Muokapo (KapIHOMHOIIUTHI — COKPATUTEIILHBIE,
IPOBOIAIIE, MUOIHIOKPUHHEIC )

Inukapo

DOHOPO3HBIN «CKEJIET» — OIopa s KJIAIIAaHOB U
KapAMOMHOIATOB.
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4 Puc. 133. Aopra yenoseka
Okpacka: opceuH — 2eMamoKCunuH
1 — BHYTPeHHAR 00 : 11— i, 1.2 — cy6anpore-
NuanbHbiik cnoit, 1.2.1 — 3nacTUYEcKue BONOKHA, 1.2.2 — rnaakue
MHOUUTBI; 2 — CP 6 2.1~ bie INacTUudeckue
MemBpakbi, 2.2 — AAPA MAAKUX MUOLUTOB U GpubpobnacTos; 3 —
JHapyxHan o6onouka: 3.1~ pbiXnas BONOKHUCTAA CORAMHUTENb-
HaA TKaHb, 3.1.1 — INAcTUYECKME BONOKHA, 3.2 — COCYAbI COCYA0B

Puc. 134, OKoHyaTas InacTuyeckas Memopana
U3 cpepHeii 060N04KH a0pTbI
(nnockocTHOl NAEHOYHBIK Npenapar)
Oxpacka: Xene3Holll 2eMamoKCUnUH
1= 3NaCTHYECKME W KONNAreHOBbIE BONOKHA, PacnonoXeHHbie
Mexzy Mem6panamu; 2 - OTBepCTUA B MemOpare (0kHa); 3 -
AAPa KNETOK, PACTONOXKEHHbIX MeXy MemBpaHamit

OPFAHbI CEPLE4HO-COCYANCTOMN CACTEMbI

A Puc. 135. Cepaue
OKpacka: 2eMAMOKCUAIUK — 303UH
1 - 3H0Kapa: 1.1 - 3HA0TeNui, 1.2 — cy6IHAOTeNMANbHBIA CNOW,
1.3 — MbILUEYHO-3NACTUYECKMI CNOM, 1.4 — HAPYXKHbIA COBAUNHM-
TENbHOTKAHHbIA CNOK; 2 — MUOKAPA: 2.1~ BONOKHA, COCTOAWME
U3 COKPATUTENbHbIX KaPAMOMUOLMTOB, 2.2 ~ BONOKHA [ypKuHbe,
2.2.1 - npoBoAALLME KAPAMOMUOUMTDI, 2.3 ~ COBAMHMUTENBHOT-
KaHHble NPOCNOAKK, 2.4 — KPOBEHOCHDIE COCYAbI; 3 — NUKAPA:
3.1 - pbixnas BONOKHUCTAA COBAMHUTENbHAA TKAKb, 3.2 ~ KUPO-
BaA TKakb, 3.3 — KPOBEHOCHbIE COCYAbI, 3.4 — Heps, 3.5 — me3o-
Tenuit



FIGURE 19.2 POSITION OF THE
HEART

The position of the heart in the thorax is
shown in relation to the ribs, sternum,
and diaphragm. [A] Anterior view.

[B] Left lateral view.
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e, the serous pericardium. The serous pericardium is
ded into an outer, or parietal, layer, which lines the
ersurface of the fibrous pericardium, and an inner, or
oral, layer, which covers the outer surface of the heart
{the adjoining portions of the large blood vessels. The
s pericardium surrounds the pericardial cavity, which
ins a small amount of serous pericardial fluid. Be-
¢ the visceral pericardium forms the. outer layer of
heart wall, it is usually called the epicardium (“upon
theart”).
The heart is held securely in place by connective tissue
tbinds the pericardium to the sternum, spinal col-
and other parts of the chest cavity. The pericar-
im is tough and inelastic, yet loose-fitting enough to
oy the heart to move in a limited way. The serous
cardial fluid moistens the sac and minimizes friction
ween the membranes as the heart moves during its
airaction-relaxation phases.

During a physical examination, why does a physician tap
e chest wall while listening with a stethoscope? |

! A physician can estimate the size of the heart by tapping
chest wall progressively and listening for sound changes.
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[B]

Wall of the Heart

The wall of the heart is made up of three layers: (1) the
outer epicardium (epi, upon), (2) the middle myocardium,
or muscular layer (z2yo, muscle), and (3) the inner endo-
cardium (endo, inside) [FIGURE 19.3].

If you were to cut away the parietal pericardium, you
would see that the surface of the heart itself is reddish
and shiny. This shiny membrane is the epicardium. In-
side the epicardium, and often surrounded with fat, are
the main coronary blood vessels that supply and drain
blood from the heart.



Heart In Situ
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FIGURE 19.3 COVERING AND WALL OF THE HEART

[A] Layers of the pericardium and the heart wall. [B] En-
larged view of the structure of the pericardium and the ven-
tricular heart wall.
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Directly beneath the epicardium is the middle layer,
the myocardium (“heart muscle”), which is a thick layer
of cardiac muscle that gives the heart its special pumping
ability. The myocardium has three spiral layers of cardiac
muscle, which are attached to a fibrous ring (fibrous tri-
gone) that forms the cardiac skeleton. The spiral is the
most effective arrangement for squeezing blood out of
the heart’s chambers.

The inside cavities of the heart and all of the associ-
ated valves and muscles are covered with the endocar-
dium (“inside the heart”). The endocardium is a thin,
fibrous layer lined with simple squamous epithelial tissue
(endothelium) and some connective tissue. The endothe-
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Ilepukapa (pericardium)

* Mezorenuii u CT GpuOpo3HBIN CHOM.

« 2 mucTka — lamina parietalis u lamina visceralis (B
00JIACTH KPYIIHBIX COCYAOB CPAILCHBI).

 Cavitas pericardialis — B Hell HAXOAUTCS BI3Kas
KenTast )KUAKOCTh (1ro0pukaHT, ['Al, o0beM 10 15
MII).



Cepaue
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FIGURE 19.5 EXTERNAL HEART

[A] Anterior external view of the heart, showing surface features and great vessels. [B] Photograph of anterior external
actual size.
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Cepaue

 Ilepeanss MexoKenyaI0uKoBas 0opo3aa — sulcus
interventricularis anterior (mepeaHss

MEXKEITYI0UYKOBASA BETBD JIEBOM KOPOHAPHOM
apTepun).

o JaJHs MEXOKENTYIOUYKOBas 00po3a — sulcus
interventricularis posterior (00aacTh

MEXKIKETYIOUYKOBOM IIEPETOPOJIKH ).

 Mexny npeacepausiMu U KellyJ0uKaMyd — BEHEUHas
0opo3zaa (sulcus coronarius).
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Cepaue

e Ilpeocepousn. Atrium dexter et sinister.

e TOHKHE CTEHKHU.



Cepaue

o [IpencepaHo-KeayI0UKOBas IEPEropoaka — septum
atrioventriculare.



Cepaue

o MexOKEenyI0uKoBad MEPEropoIKka — septum
interventriculare.

* Pars muscularis, pars membranacea.



Cepaue

o /Kenyoouxku. Ventriculus dexter et sinister.

e CreHka neBoro xenygouka — 1,3 cm; mpaBoro — 0,3
CM.



coronary
sinus

FIGURE 12.19

Photomicrograph of the left atrial and left ventricular wall. a. This
photomicrograph shows a sagittal section of the posterior wall of the
left atrium and left ventricle. The line of section crosses the coronary
(A-V) groove containing the coronary sinus and circumflex branch of
the left coronary artery. Note that the section has cut through the fi-
brous A-V ring of the mitral valve, which provides the attachment site
for the muscle of the left atrium and the left ventricle and the cusp of
the mitral valve. The ventricular wall consists of three layers: (1) en-
docardium (arrowheads); (2) myocardium; and (3) epicardium. The vis-
ible blood vessels lie in the epicardium and are surrounded by adipose

circumflex branch
| of left coronary artery

fibrous
skeleton

tissue. The layers of the mitral valve are shown at higher magni
tion in Figure 12.20. x35. b. This high magnification of the area
cated by the rectangle in a shows the characteristic features of the
ner surface of the heart. Note that the endocardium consists g
squamous inner layer of endothelium (End), a middle layer of sub
dothelial dense connective tissue (DCT) containing smooth mus
cells (SMC), and a deeper subendocardial layer containing Purki
fibers (PF). The myocardium contains cardiac muscle fibers (CMF)ar
is seen on the left. x120.



Cepaue

« MexnpecepaHas eperopojika — septum interatriale.
* OBasnbHasg siMKa — fossa ovalis.

» OBanbHOE OTBEepCcTHE — foramen ovale.
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Cepaue

 [IpencepaHo-KeIyIOUKOBOE OTBEPCTHUE — Ostium
atrioventriculare dexter et sinister.

e Cocyowt: truncus pulmonalis, aorta, vv. pulmonales,
V. cava.



DuOpo3HbIE KOJIbIA

 Annulus fibrosus.

* Bokpyr 2-yX aTpHOBEHTPUKYJISIPHBIX OTBEPCTHUH,
A0PTHI U JIETOYHOH apTEPUH — trigonum fibrosum.

e «Ckener» cepanua.



IlosocTH nmpeacepaun M KeJyI09K0B

 IIpencepaus — musculi pectinati (rped0eHYaThIC
MBIIIIIBI) B yiikax (auricula cordis).

» Keaynouku — trabeculae carneae (MscucTeie
IIEPEKIIaUHBI).



KiranmaHHbIN anmapar

 AmpuoseHmpuKyiapHvle KianaHbwl:

- TpexcTrBopyarkie (valva tricuspidalis, cuspis —
CTBOPKA)

- aByctBopyYarelie (valva bicuspidalis = mitralis, mitra
— BBICOKHMH I'OJIOBHOM yOOp CBSILIEHHOCITY>KATEIS)

o Ilonynyunvie knananwl. Valva semilunaris. 3
CTBOPKH, JIETOYHAS apTepHUsl, a0opTa.



KiranmaHHbIN anmapar

* ATPUOBEHTPUKYISPHBIC KIANAHbI:
1) ctBOpKH (Cuspis)

2) xopaanbHble HUTH (chordae tendineae)

3) cocoukoBblie MBI (musculus papillaris) —
cripaBa 3, ciesa 2
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URE 12.17

mbers of the heart and the impulse-conducting system. The
it has been cut open in the coronal plane to expose its interior
id the main parts of its impulse-conducting system (indicated in yel-
). Impulses are generated in the sinuatrial (S-A) node; they are
nsmitted through the atrial wall to the atrioventricular (A-V) node
nd then along the A-V bundle to the Purkinje fibers.
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FIGURE 12.18

Fibrous skeleton of the heart as seen with the two atria removed.
This fibrous network (indicated in blue) serves for the attachment of
cardiac muscle; it also serves for the attachment of the cuspid valves
between the atria and ventricles and for the semilunar valves of the
aorta and the pulmonary artery. The atrioventricular bundle passes
from the right atrium to the ventricular septum via the membranous
septum of the fibrous skeleton.
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[B] The closed valves of the heart, viewed from above; the
atria have been removed. [C] The fibrous skeleton of the
heart. [D] The seemingly fragile pulmonary valve opens
(left) and closes (right) about once a second. [E] Cusps of
the tricuspid (right atrioventricular) valve remain open, al-
lowing blood to flow from the right atrium into the right
ventricle, when the chordae tendineae and papillary mus-
cles are relaxed. The valve closes, blocking blood flow,
when the chordae tendineae are taut and the papillary mus-
cles are contracted. [F] A photo inside the right ventricle
showing the branching chordae tendineae rising from strong
papillary muscles.
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m&i 19.9 THE CARDIAC CYCLE AND THE PATH OF BLOOD THROUGH THE HEART

[A] Blood enters the atria. [B] Blood is pumped into the ventricles. [C] The ventricles relax. [D] The ventricles contract,
pumping blood through the pulmonary trunk and aorta to the lungs and to the rest of the body.

[A] Blood enters the atria. [B] The atria contract, forcing blood into the ventricles.
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MNepenHsas seTsb
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Puc. 10-9. Mposonsmas cucrema cepaua. Hmnynbcm TeHEPHPYIOTCS B CHHYCHO-TIPEACEPAHOM yafe i
fiepefaioTcs no ctenke npeacepans B AB-ysen, a atem no nyury [uca, ero npaBoii u JeBol HOXKaM 10
BOJIOKOH IIypKkunve B cTenke XeNynouKos [us Junqueira LC, Carneiro J, 1991]




IIpoBoasiniasi cucreMa cepamna

e CHHYCHO-TIpeaCepAHbIN Y3€J — HOMOTOITHBIM BOAUTEIIb
pUTMa, ONpPEEIISICT aBTOMATHIO cepAlia (IJIaBHbIM BOAMTEIb
putma), reaepupyetr 60—90 UMIyJIbCOB B MUHYTY.

e CuHycoBasi OpaguKapaAnsa MOXET ObITh (DU3HUOTOTUUECKOM.
[Ipu CHUKEHHUU CEPJIEYHOTO pUTMA 10 35 yAAPOB B MUHYTY
MOXET nmpon3onTu noreps coznanus. ATPOIINH
3(p(HEKTUBEH JIJISI BPEMEHHOM CTUMYJISALIMHA PaOOThI
CHHYCOBOIO y3j1a. OCHOBHOH K€ METO/I JICUCHUSI CHHYCOBOH
OpaarapuTMHM — HIEKTPOKAPAUOCTHUM YJIS ML,



IIpoBoasiniasi cucreMa cepamna

e CHMHAPOM CJIA00CTU CMHYCOBOI'O Y3JI1a — HAPYIIICHHUE
0o0pa30BaHUs U MPOBEICHUS CUHYCOBBIX HUMITYJIbCOB,
COIIPOBOXKIAETCS OpaguKapaAue 1 0OMOPOKaMHU. DTOT
CHHJIPOM MOKET BO3HUKHYTh Beaeacteue MbC,
MJIMOIIATUYECKOTO MIIM BOCITAITUTEIBHOIO ITOPAKECHUS
CHHYCOBOIO y3J1a.

* OcTaHOBKAa CHHYCOBOI'0 y3JIa — IPEKPAIICHUE TCHEPALIUU
MUMITYJIBCOB B €10 KJieTkax. [lay3a, npesspimaromas 10—20
CEKYH/I, BEJIET K IIOTepe CO3HAaHUs. Pa3BUBAaETCS THIOKCUSA
roJIOBHOTO Mo3ra (cunapomM Mopranbu-Agamca-Crokcea).
OCHOBHOE JICUECHHUE — UMILIAHTALUS KapAUOCTUMYIISATOPA.



IIpoBoasiniasi cucreMa cepamna

 buokana cepana — npensaTCTBUE MPOXOKIACHUIO UMITYJILCOB
M3 CUHYCOBOTO y3J1a — BBI3bIBACT OpaIuKap/IHIO.
Bo3HHKHOBEHHE OOMOPOKOB 3aBUCHUT OT TOT'0O, CIIOCOOHBI JI1
HIDKEJIEKAIAE OTACIbI MPOBOAAIICH CUCTEMBI (HAIIPUMED,
AB-y3ei) o0ecneynTh JOCTaTOYHYHO YacTOTY CEPACYHBIX
COKpaIlCHHUM, YTOOBI MOJJICP>KMBATh KPOBOOOPAIIICHHUE B
cocCy/iax TOJIOBHOT'O MO3ra.



IIpoBoasiniasi cucreMa cepamna

e IIpeacepaHo-KeJayI0YKOBBIN y3€J — [IPU ITaTOJIOTUU
CUHYCHO-IIPEJACEPAHOrO y3Jjia €ro PyHKIUS MepexoauT Kk AB-
y3.11y (4acTtota reHepanuy uMnyiabcoB — 40—50 B MUHYTY).

* IlpeacepaHo-keay104KoBbIA NYyYoK ['uca cocrout u3s
CTBOJIA, IPABOM Y JIEBOM HOXEK. JIeBas HOXKKa pacnagacTcs Ha
MIEPETHIO0 U 3aJIHIOI0 BETBU. CKOPOCTH MTPOBEACHUS T10 MTYUYKY
I'nca — 1-1,5 cek (B pabo4yux KapJUOMHOLIUTAX BO30YKICHUE
pacrpocTpaHnsercs co ckopoctbio 0,5—1 m/c), yactora
reHepanuu uMnyinbcoB — 30—40 B MuHyTy. biiokaza HOXKEK
nmy4dka [ mca — nmoyHoe npeKpaIieHue MpoOBEACHUS
BO30YKIACHUS MO JIEBOM (MJIM OJHOBPEMEHHO 10 €€ MepeaHeH
Y 3aJIHEH BETBAM) WJIM IIPABOM HOXKKE ITyUKa.



IIpoBoasiniasi cucreMa cepamna

* BousokHa Ilypkuabe. CKOPOCTh MPOBEACHUS UMITYJIbCA 110
BoJiokHaM [lypkuHbe — 2—4 M/c, 4acToTa reHepalnuu
UMITYJILCOB — 20—30 B MUHYTY.

e Harpuiypernyeckue nmenTuabl — MOIHbIE TUIIOTECH3UBHBIE
(baKTOPHI.

 I'enbl. HarpuilypeTnyeCKre NENTUIbI KOIUPYIOTCS 3-MsI
TEHaAMU:

a) ANP koaupyeT arpronenTuH
0) BNP koqupyeT T.H. HAaTpUypeTUYECKUN (PAKTOp MO3ra
B) CNP kogupyet Harpuitypetudeckuii pakrop tuna C



FIGURE 12.21
Photomicrograph of the ventricular wall containing the conducting
system. This photomicrograph shows a Mallory-Azan-stained section
of the ventricular wall of a human heart. The upper two thirds of the
micrograph is occupied by the endocardium (E) containing a thick
layer of Purkinje fibers. The free luminal surface of the ventricle (top)
is covered by endothelium and an underlying layer of subendothelial
connective tissue (stained blue). The deep layer of endocardium con-
tains the Purkinje fibers. Note the intercalated disks in the fibers (ar-
rows). The Purkinje fibers contain large amounts of glycogen, which
appear as homogeneous, pale-staining regions that occupy the cen-
ter portion of the cell surrounded by the myofibrils. The nuclei (N) are
round and are larger than the nuclei of the cardiac muscle cells in the
myocardium (M). They are frequently surrounded by the lighter-
stained cytoplasm that represents the juxtanuclear region of the cell.
Because of the considerable size of the Purkinje cells, the nuclei are
often not included in the section. Among the Purkinje fibers course
nerves (NF) that belong to the autonomic nervous svstem x320



The impulse-conducting system of the heart is
composed of specialized cardiac muscle cells
within the myocardium. This system, through its
sensitivity and autorhythmicity, synchronizes the
gvents of the cardiac cycle. The system consists of
impulses conveyed in an orderly sequence from
(1) the sinoatrial (SA) node that sweep across the
ardiac muscle of the atria after the atria contract,
) the atrioventricular (AV) node, and then (3) de-

Aortic arch

scends via the left and right AV bundles (bundles
of His) and spreads throughout the myocardium of
the ventricles. Ventricular contraction results.
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CARDIAC CONDUCTING MYOFIBERS
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The artificial pacemaker is a battery-
operated electronic device that is im-
planted in the chest with electrical leads
to the heart of a person whose natural
pacemaker (the SA node) has become
erratic. In a relatively simple operation,
electrode leads (catheters) from the
pacemaker are passed beneath the skin,
through the external jugular vein (or
other neck vein), into the superior vena
cava, into the right atrium, through the
tricuspid valve, and into the myocar-
dium of the right ventricle (see drawing).
If the patient’s veins are damaged or too
narrow to receive the typical chest im-
plant of the pacemaker with its connect-
ing wires, the pacemaker is implanted in
the left abdominal area, with a connect-
ing lead inserted into the epicardium.

Three basic types of artificial pace-
makers are available. The first type de-
livers impulses when the patient’s heart
rate is slower than that set for the pace-
maker, and shuts off when the natural
pacemaker is working adequately. The
second is a fixed-rate model that delivers
constant electrical impulses at a preset
rate. The third is a transistorized model
that picks up impulses from the patient’s
SA node and operates at 72 beats per
minute when the natural pacemaker
fails.

Internal
jugular vein

Pacemaker

Right atrium

ventricle

Catheter
(electrodes)

An implanted artificial pacemaker.

42

External
jugular vein

=



~Aortic arch

Left Great
coronary saphenous
artery vein grafts

Right
coronary
artery

'oronary arteries before (left) and after (right) coronary bypass surgery.




KpoBeHOCHBIE COCYAbI

o Artery — ApIXareabHOE TOPJI0, MYJILCOBAS KUJIA.
I peueckoe ciaoBo. Ha BCKpbITHHM apTeprM OBLIN
IYyCThIMH, U JIPEBHUE TPEKU MOJIAraJIv, YTO 110 HUM
JIBMXKETCS BO3YX.



Ha3zBanusa

e COOTBETCTBYIOT OpTraHy MJIH KPOBOCHAOKaEeMOU
AHATOMHUYECKOM 30HE.

e A.renalis, a. hepatica, a. suprarenalis, a. brachialis,
a. femoralis.



Ilyabc

B 30Hax Tena, rae aprepur Opuiiekar K
ITOBEPXHOCTH, MOXKHO MPOIIYIIATh OYIIbC
(apTepraabHbIM, COKPAILICHUE KEITYI0YKOB).

Pulsus — ynapenue, ygap, TOTYOK.

BeHO3HBIN NYJILC MOKHO HAOII0aTh TOILKO B
OOJIBIINX BeHAX (COKpAIICHUE MPEACCPAM ).

Yamie BCero mysibC NpOIIyHbIBACTCS HA paarualbHON
apTEPUN.



Ilyabc

* Bucouynad aprepus (a. temporalis) — OKOJIO HApy>KHOTO
CIIyXOBOI'O OTBEPCTHUS ciepeu; aulieBas aprepus (a. facialis)
— JIyra HHU>KHEHM YEII0CTH; 00111as cCOHHAs apTepus (a. carotis
communis) — HWKHSS TPETh MEINAJIbHON OBEPXHOCTH
IPYAMHO-KIIFOYNYHO-COCIIEBUAHOM MBI, [JI€YEBas apTepus
(a. brachialis) — mokreBas simka; OeipeHHas apTepus (a.
femoralis) — cepearna maxoBon CKJIAAKHW; TOAKOICHHAS
aprepus (a. poplitea) — nmoakosieHHas sIMKa; a. tibialis posterior
— 7, a. dorsalis pedis — 60koBasi MOBEPXHOCTH CTOTIHI.




FIGURE 20.2 THE ARTERIAL PULSE

The pulse can be felt most easily at the points shown.

Temporal artery
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I'eomeTpryeckue XapakTePpUCTUKH COCYIUCTOIO
pycia yenoBeka (Tkauyenko b.U., 1984)

Juamerp, cM  OOmIee 4yucsio Joamna, cm

B OPraHusMe

Aopra 1,6-3,2 1 80
Bonbmue aprepuu 0,6-0,1 10° 40-20
Mamnelie aprepun, 0,1-0,02 10% 5-0,2
apTepPHOJIbI

Karmsipel 0,0005-0,001 10° 0,1
Benynbl, Majibie BEHbI 0,02-0,2 10° 0,2-1,0
bosnbmire BeHbI 0,5-1,0 10° 10-30
ITonbie BeHBI 2,0 2 50




~ hemidesmosomes

microvilli

junctional
complex

pinocytotic
vesicles

connective
tissue

luminal surface
of endothelium

basal
lamina

FIGURE 12.5

Diagram depicting segments of two
adjacent endothelial cells. This dia-
gram shows cell-to-cell and cell-to-
extracellular matrix junctions repre-
sented here by the junctional complex
and hemidesmosomes, respectively.
Observe the organization of the cyto-
plasm and cytoplasmic inclusion, the
Weibel-Palade bodies that are charac-
teristic of endothelial cells. Pinocytotic
vesicles in the cell on the left have been
positioned to suggest the pathway of
vesicles from the lumen of the blood
vessel to the basal cell membrane or to
the lateral cell membrane as indicated
by the dashed arrows. Various markers
have been traced through pinocytotic
pathways across the endothelial cell.
(Modified from Rhodin JAG. Handbook
of Physiology. New York: Oxford Univer-
sity Press, 1980.)



KpoBeHOCHBIE COCYAbI

* ApTepun MBIIICYHO-31aCTUYECKOr0 THIIa — O0JIee
MOIIHBIN MBIIIIEYHBIU CJIOMU.

e ApTepuobl (MBIIIEYHOTO THIIA) — KOHIIEBBIE OT/ICIbL.

* Vasa vasorum — cOoCyabl COCY/IOB.



KpoBeHOCHBIE COCYAbI

* CTEHKA 3IacTUYECKON apTEPHUH:

1) muatnma (3aporenui, CT ¢ amacTudecCKUMH
BOJIOKHAMH )

2) TJIaAKOMBIIICYHBIC KJICTKH

3) agBeHTunys (CT ¢ KOIareHOBbIMH M
3J1aCTUYE€CKUMHU BOJIOKHAMMU )



VEINS ARTERIES
large vein large or elastic artery

t. adventitia
t. media

t. media t. adventitia

medium or muscular artery
t. adventitia

medium vein
t. adventitia
t. media t. media
t. intima

t. intima

A.V. anastomosis

A arteriole l
smooth muscle

circulatory bed

precapillary

cell

pericyte
covered by
basal lamina

capillaries
endothelial
cell

FIGURE 12.1

Schematic diagram of the major structural features of blood vessels.
The layers or tunics of the blood vessel walls are labeled in the upper
two panels. The arrangement of the microcirculatory bed in certain
parts of the body is shown in the lowest panel. Note the location of
pericytes and their relationship to the basal lamina. Also, an arteri-
ovenous (A.V.) anastomosis is shown within the microcirculatory bed.
t, tunica. (Based on Rhodin JAG. Handbook of Physiology. New York:
Oxford University Press, 1980.)



unmyelinated nerve

FIGURE 12.3

Schematic diagram of an elastic artery showing its cellular and ex-
tracellular components. This diagram shows a section of the wall of
a typical elastic artery. Note the organization of smooth muscle cells

macrophage fibroblast blood vessel

myelinated nerve

54, collagen
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ELASTIC ARTERY

and the distribution of elastic lamellae. ¢, tunica. (Based on

JAG. Handbook of Physiology. New York: Oxford University
1980.)
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FIGURE 12.4

Diagram and scanning electron micrograph of the endothelium. This
schematic drawing shows the luminal surface and cut edge of the en-
dothelium. The cells are elongated with their long axis parallel to the
direction of blood flow. Nuclei of endothelial cells are also elongated
in the direction of blood flow. The rectangular area is shown in Figure

L By

basal lamina

12.5. (Based on Rhodin JAG. Handbook of Physiology. New York:
ford University Press, 1980.) Inset. Scanning electron micrograph of
small vein, showing the cells of the endothelial lining. Note the

dle shape with the long axis of the cells running parallel to the v
*1,100.
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3HpoTenuit

Cyb3HpoTENMANbHbIA
cnoi

BHyTpeHHas anactuye-
cKas membpaa

BuyTpeHHss o6onouka

Cpeptss o6onoyka

(FnapKoMBbiLLE4HbIE KNETK; ANacThyeckue,
PETUKYNISIPHBIE W KONAreHOBbIE BONOKHA;
HapyXHas anacTuyeckas Membpata)

AnseHTuumanbHas o6onoyka
(pbixnas BONOKHUCTaR COEAMHUTENbHAS
TKaHb C MHOTOYMCIEHHBIMM
KONNAreHoBbIMU 1 3NaCTUYECKUMM
BO/OKHaMM 1 COCY/ibl COCYAOB)

BHyTperHss 06onoyka

JHpotennit

CybaHpoTenvanbHbiit
cnoit

BHyTpeHHss anactu-
yeckas MemOpaHa

Cpepnnsis obonouka
(rnanKoMBbILLIEYHbIE KNETKN
¥ PbiXNasi BONOKHUCTas
COEAMHUTENbHAS TKaHD,
COAEPXALLAs MHOTO4M-
CMEHHbIE KONNAreHoBbIE

1 3NaCTUYECKE BONOKHA)
BeHbl, B OT/MYME OT apTepui,
MOrYT COfiepXarh Knanaksl,
KOTOpbIE NPe/OTBpPALLAT
0BpaTHbiil TOK KPOBK.

Knanau

AnseHTuumMansHas
o06onouyka (pbixnas
BONIOKHUCTAR COBAMHM-
TenbHas Tkakb, Guopo-
6nacTbl, kKonnarexosbie

1 3NaCTU4YECKME BONOKHA,
TNAAKOMbILLEYHBIE KIETKH
¥ COCY/bl COCYAOB).

OKPALUMBAHWE
reMaToKCUAMHOM M 303UHOM OPCeNHOM

KpynHas Bena

B aprepusix cpeaHss 0bonoyka Gonee Tonctas, Yem B
BEHE, U B HEi COAEPXUTCS 3HAYUTENbHO BOMbLLEE KO-
NMYECTBO 3NACTMYECKMX BONOKOH. AIBEHTMLMANbHAS
060104Ka y BEH HAMHOTO TONLLE, YEM Y apTepui.

HapyXHbliA CNOiA CTEHKM apTepuu — aABEeHTULMANb-
Has 06 , KOTOpas npes PbIXNOiA BO-
NOKHUCTOW COEAVHUTENBHOM TKaHbIO, COAEpXallen
MHOrOYMCIEHHbIE KONIArEHOBbIE U 3NACTUYECKHE BO-
NOKHA. B HeW pacnonoxetbl COCYfbl COCYAO0B, KOTO-
Pbie NPOHUKAIOT B HAPYXHbie obnactu cpeanei 060-
NOYKW, CHAbXas €€ NUTaTeNbHLIMY BELLECTBAMMU.




Puc. 129. Cocyabi MuKkpOLMPKYNATOPHOrO pycna
Okpacka: xene3ieit 26eMamoKCUNUH
(momaneHeitl npenapam canvruxa)

1 aprepuona; 2 — kanunnapel; 3 — BeHyna; 4 — pbixnas BONOK-
HUCTaA CORAUHUTENBHAA TKaHb

Puc. 131. Aprepus mbiweyHoro
TMNA

OKPGCKU.' 2eMAMOKCUNUH — 303UH

1 - BHyTpenHss obonouka: 1.1 — 3ngoTenuii, 1.2 — cy63uHa0TeNM-
aNnbHbli CNOW, 1.3 — BHYTPEHHAR INacTUUECKan MembpaHa; 2 —
cpeaHan obonouka: 2.1 — rnagkue MUOUUTLI, 2.2 — INACTUYECKUE
BOMOKHA; 3 — HapyxHas 060n0uka: 3.1 — pbixnas BONOKHUCTAR
CORAAMHUTENbHAA TKaHb, 3.2 — COCYAbI COCYA0B

HACTHAA rACTONOrKWA

Puc. 130. Aprepuona, BeHyna u Kanunnapbi
OKpacka: xene3Hoiii 2eMamoKcunuH
(momaneHeili npenapam caneHuka)

1- aprep 1.1 - 3ua A, 1.2 — rnaakue mMuouuTsi cpea-

Heil obonouku, 1.3 — pbixnas Taa coen i,

TKaHb HapyXHOW 060N04KM; 2 — KaNWANAPHaA ceTb: 2.1 — Aapa

3HAOTENUANbHBIX KNETOK, 2.2 — AApa NepUUMTOB; 3 — BeHyna:

3.1 - 3npovenuit, 3.2 — poixnas Tan coep an
TKaHb HapyXHO# 060104KK

Puc. 132. BeHa co cnabbim pasBuTHeM MbilLeYHbIX
3NeMEeHTOoB
OKpacka: 2eMamMOKCUNUH — 303UH
1 - BHyTpeHHAR o6onouka: 1.1 — 3npoTenuii, 1.2 — cybaugore-
NUanbHbIA CNOW; 2 — cpeaHAn 060104Ka: 2.1 — rnagKkue MUOLM-
Tbi, 2.2 — PbIXNaA BONOKHUCTAA COBAMHUTENbHAA TKaHb; 3 — Ha-
pyxHas obonouka: 3.1 — pbixnas Tan coep Han
TKaHb, 3.2 — COCYAbl COCYAOB




FIGURE 20.11 MAJOR ARTERIES AND VEINS

Anterior view of [A] the aorta and its principal branches;
[B] principal veins.
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Right internal jugular vein
b Left external jugular vein

- Left internal jugular vein
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Aprepun

1. Bocxoasmias aopra — aorta ascendens (6 cm, bulbus).
OTXOOAT KOPOHAPHBIE apTEPUU Cepalia (aa.
coronariae dextra et sinistra).

2. Jlyra aoptsI — arcus aortae. OTxomsT (crpaBa HaJeBO)
a) opaxuoueganvHwvlii cmeos — truncus
brachiocephalicus (a. anonyma); 0) .1eéasn oowas
connasn apmepusa (a. carotis communis sinistra) —
rOJIOBA, IIES; B) J1eéas NOOKIAIOUUYHAA apmepust
(a. subclavia sinistra) — JieBasg BEpXHssl KOHCUHOCTb.




* Ot OpaxuoiedaibHOro CTBOJA OTXOASAT
npaeas oowan connasa apmepus (a. carotis
communis dextra); 0) npasas nookaOUUYHAA
apmepus (a. subclavia dextra) — npaBast BepXHss
KOHEYHOCTb.



Aprepun
3. Hucxonsmiasg aopra — aorta descendens.

I'pyonas aopma — oTXoAsT a) HENAPHBIC OPOHXUAIbHBLE BEHIBU
(rami bronchiales); 0) HenmapHble nuMLE600HbIE 6emeu (Tamil
oecsopfageae); B) 9 nap mesxcpedepnvix apmepuii (aa.
intercostales); r) 3ao0nue mesxcpevepuvie apmepuu (1 napa
HIKE 12-10 pedpa) — MBIIILBI CIIMHBI, CHUHHOM MO3T, KOXKa
IIIEH, MOJIOYHBIE JKE€JI€3bl, KOXKa TPYAU; 1) 6€PXHAA
ouagpazmanvuan apmepusn (a. phrenica).



Aprepun

bprownasa aopma — oTXOIAT &) HUMNCHAA OuappazmanivHas apmepusi; 0)
ypeenslil cmeon (truncus coeliacus) — jeBas XeIya04dHasi apTepusi
(a. gastrica sinistra), o01ast meueHouHas aprepus (a. hepatica communis),
cesiezeHo4Has aprepus (a. lienalis); B) eepxnan mezenmepuanvran
apmepus (a. mesenterica superior) — TOHKUH U TOJICTBIN KUIIIEYHUK; T)
HUMCHAA Me3enmepuanvhaa apmepus (a. mesenterica inferior) —
IIONEPEUYHO-000104Has U MpsMas KUIIKA; 1) a. suprarenalis; €) a. renalis;
K) apmepus auuka (a. testicularis); 3) apmepusa auunuka (a. ovarica); u)
nosacHuunsle apmepuu (4-5 nap) (aa. lumbales) — koxa, MBIIIIBI, CHUHHOW
Mo3r, cauda equina; K) cpedusasn cakpanvnana apmepus (a. sacralis mediana);
1) oowasn nooezoouinan apmepus (a. iliaca communis) — HapyKHasl
(HM>KHUE KOHEYHOCTH) U BHYTPEHHSIS (Ta3, AroguyHast 001acTh).



KpoBocHaOKeHHe BepXHEer KOHEYHOCTH

[logkarounyHas aprepus — a. subclavia

[Toagmelmednast aprepus — a. axillaris

IIneueBas aprepus — a. brachialis
JIyueBas aprepus — a. radialis
JlokTeBas aprepus — a. ulnaris

JlanonHsle nyru — arcus palmaris superficialis, arcus
superficialis profundus

[TanenieBrIe apTepun — aa. digitales



FIGURE 20.14 MAJOR ARTERIES OF THE UPPER LIMB

[A] Drawing of arteries, right anterior view. Thyrocervical trunk
[B] Arteriogram of right wrist, anterior view.
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KpoBocHa0:xeHMe HUKHEN KOHEYHOCTH

OO1as noAB30IHAS apTepus — a. 1l1aca communis
Hapy:xHas moas3aomniHas aprepus — a. iliaca externa

[ myOokas 6eapenHas aprepus — a. femoralis
profundus

[loakoyeHHas aptepus — a. poplitea

Ilepennsis OoapieOepioBas aprepus — a. tibialis
anterior

A. dorsalis pedis



FIGURE 20.15 MAJOR ARTERIES OF THE PELVIS AND LOWER LIMB

[A] Right anterior view. [B] Right posterior
view. [C] Arteriogram of upper leg, right
anterior view.
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Arteries to Brain: Schema

Anterior cerebral atany Anterior communicating arterny

Middle cerebral artery Ophthalmic artery

Supraorbital artery
Fosterior communicating artenys
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of internal carotid ateny 4

Dorzal nasal artery
FPosterior cerabral ateny ——

Middle mening=al artany
Superior carebellar atery o Angular artery
Anteriortympanic artteny Superficial temporal artery

Middle meningaal arteny Fosterior auricular arteny
Facial artery
Maxillary artery

Occipital atery

Basilar ateny Lingual arterny

Anterior inferior cerebellar arteny Ascending pharyngeal artery
Anteriorspinal artery

Posterior inferior carebellar adeny - sp.:nal segmental

medullary branches
External carotid artens

Verebral arterny
Internal carotid ateny

Common carotid arteny
Superior thyroid aany — Deep cenical artery

Comman carotid atery // Transverse cervical artery

F e

/ Suprascapular arte
Verebral arteny /// i 2 P 4

/ Supreme intercostal arteny
Ascending cemvical atery < /

Costocervical trunk

Inferior thyroid atany
78
/ / -
Q. Subckéc, .
“——- Subclavian arterny

Thyrocervical trunk

Subclavian arterny

C /T,’/’U%’ Brachiocephaligtunk -

te Bllaciyoieis

- Internal thoracic arterny

{

Anastomoses
Arch of aorta 1 Right — Left
2 Carotid — Verebral
Descending aorta 3 Internal carotid — External carotid
4 Subclavian — Carotid
Ascending aorta 5 Subclavian — Vertebral

©2003 Icon Learning Sytems All Rights Reserved.



v
v ‘\.‘(V‘ "'UI‘/
y ol
Cerebral Arterial Circle (Willis) - Vqﬂet\ ected Out
lnﬁeﬂeer ! } —
(» %

Distal medial striate atery (recurrent artery w{,ﬁeubner)

Ant dial cwt rforating) arteries

. g

Anteri bral artery (A2 segment) —— -

Anterior communicating arery
Hypothalamic aery

Anterior cerebral artery (A1 segment)

Anterolateral central
(lenticulostriate) aderies

e ——— 4. egRe #)
’M{PZQ-“

a ~
- O chRbdRy /1%{/’
.~ -

Superior hypophyseal adery

Ophthalmic artery

Internal carotid antery

Middle cerebral aery

., Lt i au//t h
Inferior hypophyseal atery

/)W-.’GZ'

1 ﬂa‘% 4’;% . | , A29r|o:choroudal artery
» A ¢ - ¥ 4 N A !

s Kb Jefferie) .
qutiol cerebral artery (P2 segment) - = Thalamotuléal

Posterior bral artery (P1 segment) e (premammillany) artery

&

F e
ST

Posteromedial central

Superior cerebellar atery \ \ (perforating) arteries
. %

/ v/ y
0 Qida 17/ 2R

Basilar artery

.

%
\\ Thalamoperforating artery
N
oY
Posteromedial central
(paramedian) aderies

Pontine aderies ="

Anterior inferior cerebellar aery
—
-

- Labyrinthine (internal stic) artery

Verebral atery

& e ’(z”"’/&g‘, ,
©2003 Icon Learning Sytems All R;ghts Reserved.




Frontal lobe of cerebrum

terior communicating artery Anterior cerebral artery

iddle cerebral artery Temporal lobe of cerebrum

Cerebral arterial circle
(circle of Willis)

ral carotid artery

Posterior communicating artery

terior cerebral artery

Pons

asilar artery

Medulla

Vertebral artery

Cerebellum




KpoBeHOCHBIE COCYAbI

Vena — KpOBEHOCHAs KUJIA.

Ingenii vena — MOATUYECKUM J1ap.

KpoBs Kk cepairy.

boiiee rmOkue, cnagaroTcs Opyu CHYKeHUU Al



OTiav4us BeH 0T apTepu

1. Hanuuyue xjiamaHoOB

2.  OtcyTCcTBHE OKPYIJTION (POPMEI CEUCHHUS, CKIOHHOCTD
K CIIQJICHUIO

3. MeHsbInas TOINIMHA CTEHKH

4. (CreHKa dJIaCTU4YHAas, pacTsKUMast

* Pactsxnmocts B 18—20 pa3 Bblille, YEM y apTEPUN.
75—80% KpOBH HAXOAUTCS B BECHO3HOM PYCIIE.



Fig. 10-29. LM illustrating small muscula
Phatic capillary (c), and small vein
vessel wall shown in Fig. 10-1. (H&E; x150.)

r artery (ma), lym-
(sv). Compare to structure of



KpoBooOpanenue B BeHaX

CokpalieHrue CTEHOK B€H, 0COOCHHO OpPIOIITHOM
IOJIOCTH

CokpanieHue CKEIETHOW MYCKYJIaTyphl (CKEJICTHBIM
MBIIIICYHBIN HACOC) + KJIalaHBbI

«IIpucaceiBaroiiee» AeUCTBUE TPYAHOU KIIETKH MIPHU
NbIXaHUU



Benbl

* MexpeOepHbI€ ¥ HOSICHUYHBIC BEHBI (DOPMUPYIOT
CIIpaBa v. azygos (HemapHas BeHa), CJIeBa
v. hemiazygos (monyHemnapHasi BeHa) — vena cava
superior (6epxXHasa no1as 6eHa), COOTBETCTBYET
BETBSIM AOPTHI.

 JleBas m mipaBast 0OIIHE MOAB3AOIIHEIC BEHBI —>
vena cava inferior (HUMCHAA NOAAA 6eHa), TUAMETP
— 3,5 ¢cM, crpaBa BAOJIb TO3BOHOYHOTO CTOJI0a, BETBU
OT BHYTPEHHUX OPTaHOB — IPABOE IIPEACEPINE.
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FIGURE 12.14

Schematic diagram of a medium-sized
vein. The cellular and extracellular com-
ponents are labeled. Note that the tu-
nica media contains several layers of
circularly arranged smooth muscle cells
with interspersed collagen and elastic
fibers. Also, a longitudinally arranged
smooth muscle layer is present at the
junction with the tunica adventitia. t,
tunica. (Based on Rhodin JAG. Hand-
book of Physiology. New York: Oxford
University Press, 1980.)
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FIGURE 12.13

Diagram of microcirculation. This schematic diagram shows a metar-
teriole (initial segment of a thoroughfare channel) giving rise to capil-
laries. The precapillary sphincters of the arteriole and metarteriole con-
trol the entry of blood into the capillaries. The distal segment of the
thoroughfare channel receives capillaries from the microcirculatory
bed, but no sphincters are present where the afferent capillaries enter
the thoroughfare channels. Blind-ending lymphatic vessels are shown
in association with the capillary bed. Note the presence of anchoring
filaments and the valve system within the lymphatic capillaries.




e Cocynbl COMPOTUBICHUS — APTEPUOIBI.
e CmmazaM — pe3ucTeHTHOCThT — AJlT
e Jlunsaramuss — pe3UCTEHTHOCTh| — AJl|



Oco0ennocTu MIIP

Yucimo — 40 Mmunimapaos.
CyMMapHas miomaas nopepxsocta — 1000 m2.

B cocTosiHun 1okost GyHKIMOHUPYET TOJIBKO 25—35%
KaWJLISIPOB.

Ckopoctb kpoBoTOKa — 0,3 cm/cek (21 cm/cek B
aopTe).

OO0BEM KalMJLISIPHOTO pyciia — 5% KpOBOTOKA.






FIGURE 12.9
Electron micrograph and photomicrograph of arterioles. a. This elec-
tron micrograph shows a cross section of an arteriole. The tunica in-
tima of the vessel is composed of an endothelium and a very thin layer
of subendothelial connective tissue (collagen fibrils and ground sub-
stance). The arrows indicate the site of junction between adjoining en-
dothelial cells. The tunica media consists of a single layer of smooth
muscle cells (SM). The tunica adventitia is composed of collagen fibrils
and several layers of fibroblasts (F) with extremely attenuated
processes. Red blood cells are visible in the lumen. x6,000. b. Pho-
tomicrograph of arteriole and venule in the dermis. One arteriole is

seen in longitudinal section, while another is seen in cross sectionT
round and ovoid nuclei in the wall of the longitudinally sectioned at
riole belong to the smooth muscle cells of the tunica media,

round to ovoid shape indicates that these cells have been cut in
section. The elongated nuclei (arrows) belong to endothelial
%x320. Inset. The cross-sectioned arteriole is shown here at highet
magnification and reveals the endothelial cell nuclei bulging intof
lumen (arrows). They reflect a cross-sectional cut. The nuclei of f
smooth muscle cells in the tunica media appear as elongate profilesfe
flecting their circular pattern around the vessel. x600. ‘



KpoBeHOCHBIE COCYAbI

Kanuiangapel — 3 TUra.
Capillus — Bosocok.

ToHKMM TPOCBET.

HeT TONBKO B SIUTEINATBHBIX IIJIACTAX, XPYCTAIMKE
Y POTOBHUIIE.



Fig. 10-18. High-magnification LM of cardiac muscle richly supplied with capillaries (note red
blood cells stained orange) seen here in longitudinal section. Nuclei of endothelial cells are
arranged with their long axes parallel to flow of blood. (Masson's trichrome stain; X 1,000.)



Aptepuona

MpexanunnsipHbin
cduHkTep

MpexanuanspHas — \
aprepvona

WcTurHbie
Kanunnspsl

{fiperupyioumit
(0Owwmi) kKaHan

Bexyna ___

B HekoTopbix OpraHax (Hanpumep, B KOXE) KanunnspHoe pyc-
N0 YCTPOEHO TakuM 06PA30M, YTO NPU HEKOTOPBIX YCNOBMAX
OHO MOXET WYHTMPOBATLCS. [L1Sl KOHTPONSI 32 TOKOM KPOBM B
MUKPOLIMPKYNSTOPHOM pyCne Mexzay apTepuonami 1 Bexyna-
MW MMEIOTCS OCHOBHbIE KaHanbi apTepUONOBEHYNSP-
HbIX aHACTOMO30B, N0 KOTOPbIM KPOBb NOCTYNAeT B BEHY-
Nibl, MUHYS KanuaispHoe pycno. MpOKCUMANbHBIA KOHeL
OCHOBHOrO KaHana npefCTasneH NPeKanuNsapHON apre-
PMONOA — COCYAOM CO Chup
rNafKOMbILIEYHBIMI KNeTkamu B cpeaten obonouke. Mocty-
NNEHUe KPOBW B KaNWANSPbl KOHTPONMPYETCS MpeKanun-
NAPHBIM COUHKTEPOM — NAAKOMBILIEYHBIMA KNETKAMM,
pac B MECTE OTXC POB OT npe-
KanunnspHoit apTepuonbl. IMCTaNbHbIM KOHEL OCHOBHOMO Ka-
Hana apTepUONOBEHYNSIPHBIX aHACTOMO30B — APEHUPYIO-
Wi (06Lmi) KaHan — cobupaeT KpoBb M3 KanWSPHOro
pycna. B ero CTeHke OTCYTCTBYIOT MNaIKOMBbILLEYHBIE KIETKH.
Ipu cokpaLieHnn npexanuAnspHbIX CHUHKTEPOB KPOBL Nepe-
CTaéT NoCTyNaTh B KaNWANSPHOE PYCNO U NepeHanpasnseTcs
HeNoCPEAICTBEHHO B BEHYNY.

)PACNONC

Kanunnapsl — y3kve (auametp 8—10 MKM) KPOBEHOCHbIE COCY-
[bl, BbICTNAHHbIE 3HAOTENWEM. B CTeHke HenpepbiBHbIX (CO-
MaTHYeCK1X) KanuANspoB HEeT GEHECTD, NO3TOMY BELIECTBa,
NPOHMKAIOLLME Yepe3 ero CTeHKy B NI0BOM HanpasneHuu, nepe-
CeKaloT JHAOTENUOLMT B y Onsi
] pUp ( aTbiX) KaNWANSPOB (auamerp
6080 MKM) XapakTepHO Hann4ue B SHAOTENMOLMTAX MHOTOYM-
CNIEHHbIX NOp, 3aTAHYTLIX Auadparmamu — deHecTp. lMpoceet
nepdOPUPOBaHHBIX (CMHYCONAHBIX) KaNUANSPOB — LWK-
pokuit (amametp 30-40 Mkm). Liutonnasma BLICTUAGIOWMX WX
3HAOTENNOLMTOB MMEET MHOrOYUCNEHHBIE KPYMHbIE OTBEPCTUS,
B HEiA OTCYTCTBYIOT NUHOLMTO3HbIE My3bipbkit. MEXay CMeXHbi-
MW SHAOTEAMOLMTAMM BbISBNSIOTCH 3HAYUTENbHBIE MEXKNETON-
Hble NpoCcTpaHCTBa. basanbhas MembpaHa CUHYCOMAHOTO Kanun-
Nsipa NpepLIBUCTas.

HenpepbiBHbIk
(comaruyeckni) kanunnsp

DeHecTPUPOBaHHbIH %
(OKOHYaTbIi) Kanuansp \

MepdopupoBanHbIA
(cuHycOMAHbIiA) Kanunnap



OPFAHbI CEPAEYHO-COCYAUCTON CUCTEMbI

OPTAHBI CEPIEYHO-COCYUCTOM CUCTEMbBI

Puc. 126. 3uporenuid maructpanbHoro cocyaa PHC. 127. IHAOTENMI MEAKOTO KPOBEHOCHOTO
(nnockocrHoi npenapar) COCYAa Ha NONEPeYHOM cpe3e
Opan Mt ananan OKpacKa: 2eMaMOKCUNUH — 303U
1~ 3HA0TeNMOUMTL: 1.1 — AAPO, 1.2 — UMTONNA3M; 2 — MeXKe- 1 — SHAOTEAMOUMT; 2 — KPOBb B COCYAE

TOYHbIE rPaHULbI

Puc. 128. [emokanuansApbl pa3HbiX TUNOB
Pucynku ¢ MO

A: KanuAnAp ¢ HeNPepbIBHOM IHAOTENMANBHO BbICTUAKO
1 — JHAOTEAMOLMT; 2 — 30Hbl KOHTAKTOB MeXAY SHAOTENHOUMTA-
Mu; 3 - 6asanbHas memOpana; 4 — nepuumuT

b: GeHecTpupoBaHHbIA KanuANAp
1 - 3Hp0TenMouMT: 1.1 — GeHeCTpbl B UUTONNA3Me (CUTOBUAHDIE
YHaCTKM); 2 — 30Ha KOHTAKTa MEXAy JHAOTeNMOUMTaMY; 3 — 6a-
3anbHaa Membpana; 4 — nepuuut

B: cunycouaHbiit Kanunnap
1 - 3nporenuouut: 1.1 - nopbl B uMTONNA3Me; 2 — 30Hbl KOH-
TaKTOB MEXAY SHAOTeNMOUMTaMK; 3 — NPepbiBUCTaR Ba3anbhHan
membpana




FIGURE 12.11
Electron micrograph and diagram of a continuous capillary. The en-
dothelial cells that make up the wall of a continuous capillary contain
numerous pinocytotic vesicles. The cell junctions are frequently
marked by cytoplasmic (marginal) folds that protrude into the lumen.
The endothelial cell nuclei are not included within the plane of section

pericyte

in the micrograph, but an endothelial cell with its nucleus is shown
the diagram. Similarly, the electron micrograph shows only a s
amount of pericyte cytoplasm; a nucleus is not seen but is shown in
diagram (see the upper right and lower left of the micrograph).N
that the pericyte cytoplasm is enclosed by basal lamina. x30,000.
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FIGURE 12.12
Electron micrograph and schematic diagram of a fenestrated capillary. The cytoplasm of
the endothelial cells contains numerous fenestrations (small arrows). In some of the thicker
regions of the endothelial cell where the fenestrations are absent, pinocytotic vesicles are
present. Part of a pericyte is seen on the left side of the electron micrograph, including its nu-
cleus in the upper left corner of the micrograph. x21,500. The inset shows to advantage the
fenestrations and the diaphragm that spans the openings (large arrows). % 55,000.



Fig. 10-25. LM of postcapillary venule in lymph node. Compare
shape of endothelial cells in postcapillary venule (pv) with that
of capillary (arrowhead) within the same field. (H&E; x500.)



ApTtepuo-BeHO3HbIe aHacToMO3bI (MLIP pyciio)

e Ha momaau 1,6 cM? — 25—55 aHACTOMO30B.
e COpoc kpoBH, perysauus AJl.
* OTKpbITHE aHACTOMO30B — | AJI, 3akpbiTHe — T AJl.



ApTepHualibHOE 1aBJICHHUE

* Bpems kpyroobdopora kpoBu — 20-25 cex.

* AJI Ob110 BriepBbie n3MepeHo Creanom Xencom
(1733 r.). BctaBua TpyOKy B apTEpHIO JIOLIA M.

» H3mepenue AJl: mpsiMO€ U HEMPSAMOE
(churmomanomeTp PuBa-Pouun).




ApTepHualibHOE 1aBJICHHUE

* 1.C. KoportkoB (1905 1.) — BTOpOM M€TOA. 3BYyKOBOE
ayCKyJIbTaTuBHOE onpenaeneHue AJll. Aprepus
MIEPEKUMACTCI MAHKETOU, CO3JAIOTCS 3aBUXPEHMS,
CTAaHOBHUTCS CIIBIIIAMBIM KPOBOTOK (C ITOMOIIBIO
(POHEHAOCKOIIA).

 llosiBIIEHHE IIIyMa COOTBETCTBYET CUCTOINYECKOMY

AABJICHHUIO, d €TI0 HCUC3HOBCHHUC — JAHACTOJIMUYCCKOMY
J1dBJICHHUIO.




Bo3pacTHbIe H3MEHCHUA

 Iloreps snacTUYHOCTH, aTpoCKiIepo3, T AJl (vare
nocie 60 ner).

e [Iynbc y neren B 3 roga — 100 ynapoB B MUHYTY.

* Bpems kpyroobopora kpoBu: 7 et — 3,72 cek, 20 et
— 18,5 cexk, 40 get — 22 cek, 70 net — 25 cexk.
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atic diagram of cellular interactions in the formation of an tunica intima, smooth muscle cells produce large amounts of extra-
lerotic plaque. Endothelial cells express cell adhesion mole- cellular matrix (proteoglycans, collagen) that increase the thickness of
that initiate monocyte migration through the endothelium. the tunica intima. Foam cells derived from both macrophages and
glet-derived growth factor (PDGF) and other growth factors (blue smooth muscle cells accumulate LDLs, which cross the endothelial
) released from endothelial cells stimulate migration of the barrier (yellow arrows), and are oxidized by free radicals produced by
h muscle cells from the tunica media to the tunica intima. In the the endothelial cells.
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Puc. 10-10. Cxema aTepockaeporuyeckoi 6asmku. Qubpoznas Kancysa MoXeT BbI3bIRaTh KJAMHHYEC
KHe CHMITOMEI 32 CYET CBOHX Pa3MepoB, pacriafa H H3bs3BJeHus. Hexpomuueckull yeHmp Takxe Bbl3bIBa-
eT KJIHHHYECKHe MPosBleHHs 6/1arofaps CBOMM pa3Mepam H TPOMGOMIaCcTHYECKOMY MOTeHHany (no: Braun-

wald E. Heart Disease, 2 wananue. Philadelphia, WB Saunders, 1984, ¢.1186)



Existing lumen Arterial wall

Atherosclerotic plaque
can narrow the lumen
of an artery substantially.
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oth macrophages and smooth muscle cells accumulate lipid, par-

FIGURE 12.10
Photomicrographs of an atherosclerotic lesion. a. This specimen
is from a human aorta stained by the Masson trichrome method.
The lesion, referred to as a fibrous plaque, consists of connective
tissue fibers, smooth muscle cells, fat-containing macrophages
am cells), and a necrotic material. It occupies the site of the tu-
nica intima (T1I), which is greatly expanded in thickness. TM, tunica
“media; TA, tunica adventitia. x40. b. A higher power of the area in
 the rectangle in a. On the right, some of the fibrous connective tis-

sue of the plaque is evident. The arrows point to smooth muscle
cell nuclei that have produced the collagen fibers of the fibrous
plaque. Also evident are the foam cells (FC) and the characteristic
cholesterol clefts (CC). The latter are spaces occupied previously by
cholesterol crystals that have been dissolved during specimen
preparation. The remainder of the plaque consists of necrotic ma-
terial and lipid. x240.



