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TEMA 2. OPTAHbl 3HAOKPUHHOM CUCTEMDbI

OpraHbl 3HAOKPUHHOM cUCTeMbl (rMnoTanamyc, runodus, WULIKO-
BMAHAA ’Kenesa, WMTOBMAHAA »efesa, NapalMTOBUAHbIE Kenesbl,
HaZMoYeYHMKN, NOANKENYA0YHAn »Kesesa, NOJOBble Xe/fesbl) peryau-
PYIOT U KOOPANHUPYIOT GYHKLMK OpraHM3ma C MOMOLLbIO BblAeNsieMbIX
MMW HENOCPEACTBEHHO B KPOBb FOPMOHOB.

Heobxoanmo 3HaTb

Ob6uLas xapaKTepucTuKa M KnaccuduKauma sHAOKPUHHOM CUCTEMBI.
LleHTpanbHble U nepudepmnyeckme 3BeHbA IHAOKPUHHOMN cucTemsl. lo-
HATUE TOPMOHOB, KNETOK-MULIEHEN U UX PELENnTOPOB K ropmoHam. Me-
XaHW3Mbl PerynsiumMm B 3HAOKPUHHON cucteme. Knaccudukauma sHAo-
KPUHHbIX Kenes.

Ffunomanamyc

e HelipO3HAOKPUHHbIE HEMPOHbI KPYMHbIX U MENKUX KAETOYHbIX
Aaep runotanamyca.

e [nnoTanamo-runodmnsapHoO-HaANOYEeYHNKOBAA CUCTEMA.

e [MnoTanamo-ageHorMnopmsapHasa U rmMnoTasamo-HermpornnodmsapHas
CUCTEMDbI.

o JInbepwuHbl 1 CTaTUHbI, UX POAb B PEFYAALUN SHAOKPUHHOMN CUCTEMDBI.

e Perynaumna OyHKUMMA rMnoTasamyca CO CTOPOHbl LEHTpasibHOM
HEepPBHOWM CUCTEMBI.

Funogus

e 3MOpUOHaNbHOE pasBUTHE.

e CTpoeHue n pyHKUMKN NepegHeln goam runodusa.

e [unotanamo-ageHornnodmsapHoe KpoBOOOLpalleHMe, ero posb
BO B3aMMOAENCTBUU rMnoTanamyca u runodpusa.

o CpegHsa (npomexxyTodHas) fons runodusa.

o CTpoeHue u GyHKUUM Helpormnodmsa, ero B3aMmocCBA3b C TMmno-
Ta/SlaMyCoOM.

e BackynAapusauma u uHHepsauua runodmsa.

e Bo3pacTHble nsmeHeHuUA.



LuwKosudHas #enesa
o CTPYKTypa, KNEeTOYHbIN COCTaB, GyHKUUMN.
e Bo3pacTHbie nsmeHeHuA.

LllumosudHas xcenesa

e /ICTOYHMK pa3BUTUA.

o CTpyKTypa.

o DOoNNMKYN KaK PYHKUMOHANbHAA eAMHMLA, CTPOEHWE CTEHKM
M cocTaB Konnonaa GonanKynos.

o DONNMKYNAPHbIE KNETKM, UX TFOPMOHbI U da3bl CEKPETOPHOro
LMKAa.

e Posb ropMoHOB QOANUKYAAPHBIX KNETOK.

o [lepecTpoika GONNMKYNOB M3-3a PA3INYHON PYHKLMOHANBHOWM
aKTMBHOCTW. MNMapadonnunkynspHble KneTku (C-KNeTku).

o VICTOYHWMKM Pa3BUTKA, IOKaNM3auma U GyHKUUK.

e BacKynapusaums n MHHepPBaLUMA LUTOBUAHON Kenesbl.

MapauwjumoesudHas xcenesa

® VCTOYHMK pPa3BUTHA.

o CTpYKTypa 1 KNeTOYHbIN COCTaB.

e Po/b B peryiauumn mmHepaabHoro obmeHa.

e BacKynApu3aumsa, MHHepPBaLMA M MEeXaHW3Mbl perynsuMu napa-
WMTOBUAHbIX Kenes.

e CTpoeHWe MNapalMTOBUAHbIX Xenes y HOBOPOMKAEHHbIX U BO3-
pacTHble U3MEHEeHUs.

HadnoueyHuku
e NCTOYHUK pasBuUTUA.
o DMOpMOHANbHAA M OKOHYATE/IbHAA Kopa HafNOYEeYHUKOB.
30Hbl KOPbI FTOJIOBHOIO MO3ra U UX KJAETOYHbIN COCTaB.

o OCOBEHHOCTU CTPOEHMA KOPTUKaNbHbIX 3HAOKPUHOLMTOB B CBA3U
C CUHTE30M U CeKpeLnen KOPTUKOCTEPOULOB.

e Po/fb FrOPMOHOB KOpPbl HAAMNOYEYHWUKOB B PErynAauuMM BOAHO-
conesoro 6anaHca.

e Mo3roBoe BeLecTBO HaANo4Ye4YHUKOB.
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o CTPYKTypa, KNETOYHbIW COCTaB, TOPMOHbI U POJIb SHAOKPUHOLUTOB
roJIOBHOro Mo3ra (agpeHanuH).
o Bo3pacTHble U3MEHEHMA B HagNOYeYHUKaX.

MoodxenyoouHas wenesa

o DMbpMOHaNbHOE pasBUTUE.

e OcTposku flaHrepraHca.

o CTpPYKTypa, KNeTOUHbIM COCTaB, PYHKLMMU.



THEME 2. ORGANS OF THE ENDOCRINE SYSTEM

The organs of the endocrine system (hypothalamus, pituitary gland,
pineal gland, thyroid gland, parathyroid glands, adrenal glands, pancre-
as, and sex glands) regulate and coordinate the functions of the body
with the help of hormones released by them directly into the blood.

Key information to note

General characteristics and classification of the endocrine system.
Central and peripheral links of the endocrine system. The concept of
hormones, target cells, and their receptors for hormones. Mechanisms
of regulation in the endocrine system. Classification of endocrine
glands.

Hypothalamus

e Neuroendocrine neurons of the magnocellular neurosecretory cell
nucleus and parvocellular neurosecretory cell nucleus of the hypothal-
amus.

e Hypothalamic-pituitary-adrenal axis-feedback control.

e Hypothalamic-adeno-hypophyseal and hypothalamic-
neurohypophyseal systems.

e Liberins and statins and their role in the regulation of the endo-
crine system.

e Regulation of the hypothalamus functions by the central nervous
system.

Pituitary / hypophysis

e Embryonic developmental features.

e The structure and function of the anterior pituitary (adenohy-
pophysis).

e Hypothalamic-adeno-hypophyseal blood circulation and its role in
the interaction of the hypothalamus and pituitary gland.

e The pars intermediate of the pituitary gland.

e The structure and function of the posterior pituitary (neurohy-
pophysis) and its relationship with the hypothalamus.
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e Vascularization and innervation of the pituitary gland.
e Age change.

The pineal gland
e Structure, cellular composition, and functions.
e Age change.

Thyroid

e Embryonic developmental features.

e Structure.

e The follicle as a functional unit, the structure of the wall, and the
composition of the colloid of the follicles.

e Follicular cells: their hormones, and secretory cycle phases.

e The role of hormones of the follicular cells.

e Rearrangement of follicles due to different functional activities.
The parafollicular cells (C cells).

e Sources of development, localization, and function.

e Vascularization and innervation of the thyroid gland.

Parathyroid
e Embryonic developmental features.
e Structure and cellular composition.
Role in the regulation of mineral metabolism.

e Vascularization, innervation, and mechanisms of regulation of the
parathyroid glands.

e The structure of the parathyroid glands in newborns and age-
related changes.

Adrenals
e Embryonic developmental features.
o Fetal and definitive adrenal cortex.
Zones of the cortex and their cellular composition.
e Features of the structure of cortical endocrinocytes in connection
with the synthesis and secretion of corticosteroids.



e The role of adrenal cortex hormones in the regulation of water-
salt balance.

e The medulla of the adrenal glands.

e Structure, cellular composition, hormones, and the role of brain
endocrinocytes (epinephrine).

o Age-related changes in the adrenal gland.

Pancreas (endocrine component)

e Embryonic developmental features.

e |[slets of Langerhans.

e Structure, cellular composition, and functions.
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METOAMNYECKUE YKA3SAHUA MO NPAKTUKE Ne 2
METHODOLOGICAL INSTRUCTIONS FOR PRACTICE Ne 2
Yoo lad a0 () ARG slgdigy 9 Jaad) ) g

Mpenapam Ne 2.1. lunogus
(doTo PobepTa /1. CopeHcoHa un T. Knapky bpene)

Specimen Ne 2.1. Pituitary gland
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)

D sna 028 Y/) | 4dsal
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Hapucyitte n otmetbTe: 1 — nepegHioto gonto runodusa (ageHoru-
nodms); 2 — 3aaHo0 oo runodumsa (Herpormnodpus); 3 — KpoBeHoC-
HbIW cocyA.

Make a sketch and indicate: 1 — anterior pituitary (adenohypophy-
sis); 2 — posterior pituitary (neurohypophysis); 3 — blood vessel.

1 O G 53 1) ) lse 5 WS Al () 4 s
isn S, T (Gt 5)5) il st =Y (Gt i) (el b span )
12



Mpenapam Ne 2.2. AdeHozaurnogus u Helipoaunogus
(doTo PobepTa /1. CopeHcoHa 1 T. Knapka bpene)

Specimen Ne 2.2. Adenohypophysis and neurohypophysis
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)
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AdeHozunopusz Hetjpoeunodmé
Adenohypophysis Neurohypophysis
s sl BEPTTRY

Hapucyiite n otmetbTe. AgeHornnodus: 1 — 6asoduibHbIe KNETKU;
2 — aungodunbHble KNeTkn; 3 — XxpomodpobHbie KNeTKU; 4 — MaKyna
6a30pUNbHON KNETKM; 5 — cMHycomnpanbHble Kanunnsapbl. Heporuno-
¢u13 (nonepeyHoe ceyeHue): 6 — Kanuanapbl, 7 — MNUTYULMUTDI;
8 — Tenbue xeppuHra (pacliMpeHus akCoHOB, 3aMno/IHEHHbIe Be3UKyna-
MW HerpoceKpeumn).

Make a sketch and indicate. Adenohypophysis: 1 — basophils;
2 — acidophiles; 3 — chromophobes; 4 — macula of the basophil cell;
5 — sinusoidal capillaries. Neurohypophysis (cross section): 6 — capil-
laries; 7 — pituicytes; 8 — herring body (dilations of axons filled with
neuro-secretion vesicles).
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Mno$u13 NoYTU NONHOCTBIO MOMELLEH B YraybaeHUe KAMHOBUAHOWM
KOCTU, HasblBaemoe Typeuxrum ceanom. Ha puc. 2.1 BuAaHbl 4Ba OCHOB-
HbIX KOMMOHEHTA enesbl: NepegHaa 1 3agHAA fona runodusa. 3agHssa
pons rmnodumsa coegmMHeHa ¢ rMnoTanamycom KOPOTKUM cTebnem.

KneTkn nepegHen gonn rmunodusa, xpomodpusbl U Xxpomodobbi, 06-
Pa3yIoT TAXKM CEeKPETOPHbIX KNAETOK, KOTOPble OKPYKeHbl 6oraToi ceTbto
CUHYCOMAANbHbBIX Kanuanapos. Xpomoduabl NoapasaenstoTcs Ha age
rpynnbl: aunaodunbl U 6a3odpunbl M3-3a cneundUYeckon oOKpacku npu
Pa3/INYHbIX TMCTONOMMYECKUX meToaax. Hanpumep, Ha puc. 2.2 aumao-
dunbl OKpalLeHbl B OpaHXeBbIn UBeT, a 6a3odpuabl — B CUHUI. bazodu-
NlamMKU ABNAKOTCA TUPEOTPONbl, FOHAA0TPOMbI U, BEPOATHO, KOPTUKOTPO-
Mbl, KOTOPbIE paHee CYUTAANCL XPOMOPOOHbIMUK; comaToTPodbl U Mam-
MOTPOdbl NPeacTaBAAT aungoduabl. TakkKe HEKOTOpble aBTOpbI yro-
MWHaNN, 4TO KOPTUKOTPObI MOTyT BbiTb aunaoduabHbIMKU. Xpomodo-
6bl ABAAIOTCA CAaMbIMM MAZIEHbKMMM KNAETKaMK B NepegHen gone rmno-
du13a 1 cogeprKaTt Mano LUTOMNIA3MATUYECKUX TPAHY/; OHU UMEIOT He-
60/1blLOE CPOACTBO MO0 K KMCAOTHBIM, IMOO K OCHOBHbLIM KpacuTensam
W, BEPOATHO, NpeacTaBAAloT cobol nokoswmecs Gopmbl XPOMOdUb-
HbIX KNEeTOK nbo rmnodpusapHolie makpodarn. Knetkn npomeyTouHom
aonu asnatoTca 6a3oduabHbBIMKU, 06Pa3yrOT HEMPABU/IbHLIE CKONJEHWA,
nexalume mexay nepesHen u 3agHei yactamm runodpusa.

3agHAA gona rmnodumsa CoAEePKUT HEMUENUHU3UPOBAHHbIE aKCOHbI
HEMpPOCEKPETOPHbIX KNETOK, KAETOUHbIE Te/la KOTOPbIX PACMONOXKEHbI B
runotanamyce. Knetku, HasbiBaemble NMUTYULIUTAMU, CXOLHbIE NO CTPYK-
Type U GYHKUMAM C HEMPOIIMaZbHbIMU KNETKAaMWU LieHTPasibHOW HepB.-
HOM CMCTEMbI, MOALEPHKMBAIOT AKCOHbI HEMPOCEKPETOPHbIX KNETOK.
Bo/blIMHCTBO f4ep, BUAMMbIX Ha puc. 2.1, npuHagnexKaT nUTyuLUTam.
Boratas ceTb TOHKMX, y30p4aTbiX KanWAAspOB MPOHM3bIBAET 3a4HIOO
gonto rmnodusa.
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The pituitary is almost completely enclosed in a bony depression in
the sphenoid bone, called the sella turcica. On specimen 2.1, two major
components of the gland are visible: the anterior and posterior pitui-
tary. The posterior pituitary is connected to the hypothalamus by
a short pituitary stalk.

Cells of the anterior pituitary, chromophiles and chromophobes,
form cords of secretory cells, which are surrounded by a rich network of
sinusoidal capillaries. The chromophiles are subdivided into two groups,
acidophiles and basophils, because of their staining properties with
a variety of histological methods. For example, on specimen 2.2, acido-
philes are stained orange and basophils are stained blue. The basophils
are the thyrotrophs, gonadotrophs, and probably the corticotrophs
(which were formerly thought to be chromophobic), the somatotrophs
and mammotrophs represent the acidophiles, and some authors have
also mentioned that corticotrophs may be acidophilic. The chromo-
phobes are the smallest cell in the anterior pituitary and contain few
cytoplasmic granules; they have little affinity for either acidic or basic
dyes and probably represent resting forms of chromophil cells or pitui-
tary macrophages. The cells of pars intermedia are basophilic and form
irregular clumps lying between the pars anterior and pars posterior.

The posterior pituitary contains the non-myelinated axons of neuro-
secretory cells, the cell bodies of which are located in the hypothala-
mus. Cells called pituicytes, similar in structure and function to the neu-
roglial cells of the central nervous system, support the neurosecretory
cells axons. Most of the nuclei seen on specimen 2.2 are those of pitui-
cytes. A rich network of fine, fenestrated capillaries pervades the poste-
rior pituitary.
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Mpenapam Ne 2.3. [lpomexcymoyHas 0044 aunogusa
(pomo Pobepma /1. CopeHcoHa u T. Knapka bperne)

Specimen Ne 2.3. The intermediate lobe of the pituitary gland
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)
e 0 (e dnls YV 4isa
(emﬁqﬂf\_‘\ ca\.\ahén\ba)g}ha’i)ﬁu

&)

<27

Hapucynte n otmetbte: 1 — Helpornnodpus; 2 — NpomerKyToyHas

gons rmnodusa; 3 — ageHormnodus; 4 — ncesgodONNUKYAbI Npome-
KYTOYHOW foan runodusa.

Make a sketch and indicate: 1 — Neurohypophysis; 2 — Intermedi-

ate pituitary lobe; 3 — adenohypophysis; 4 — pseudofollicules of the
intermediate pituitary lobe.

1 L O 53 1) ) lse 5 S al sl () 4 s
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Mexay nepefHel u 3agHen fonamm runodusa pacrnonaraeTca ToH-
KaA NoAocKa OAHOPOAHbIX 6a30dUAbHbIX KAETOK, KOTOpas Ha3blBaeTCA
NPOMEXKYTOUYHOM, UAN cpepHeln, aonei rmnodmsa. B npomerkyTouHom
aone runodunsa NepuoamyecKkM BCTPeYaloTcA MOAOCTU, HaNoOAHEHHble
KonoMAom — nceBgodoNInKyNbI.

Between the anterior and posterior lobes of the pituitary gland,
there is a thin strip of homogeneous basophilic cells, which is called the
intermediate or middle lobe of the pituitary gland. Pseudofollicules—
cavities filled with colloid—are sometimes found in the intermediate
lobe.
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Mpenapam Ne 2.4. LllumosudHas #enesa
(pomo Pobepma /1. CopeHcoHa u T. Knapka bperne)

Specimen Ne 2.4. Thyroid gland
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)

Mgytes: V¥ aise
(amﬁawﬁlemb@&aﬁju)m@;)

Hapucyiite u otmeTbTe. ®OAANKYAbI WUTOBUAHOM Xenesbl: I — don-
JIMKYNAPHbIE KNETKM (TMPOUMTLI); 2 — KOAoUA,. 3 — Kanuanapsl.

Make a sketch and indicate. Thyroid follicles: 1 — follicular cells
(thyroid epithelial cell or thyrocytes); 2 — colloid. 3 — capillaries.
raaa Gl Gl 53 1) ) 2l se 5 2 oal )l (gl 4 el
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LLinToBMAHaA Kenesa COCTOUT U3 ABYX O0NEN, COEANHEHHbIX nepe-
LWeMNKoM, M pacno/ioXKeHa Ha nepegHeHUKHen YyacTu wen, oxsaTbiBas
Tpaxeto. PYHKUMOHANbHBIMW €ANHULLAMW LWUTOBULHON XKenesbl ABAA-
toTca GoNNnKyAbl chepomnaHon Gopmbl, KOTOpPbIE PA3INYALOTCA MO pas-
Mepy M CoAepKaT O4HOPOAHbIM KONNOUAHbIN MaTepuas, OKpPaLLEeHHbIN
B PO30BbIA MU PUOSIETOBbLIA LBET Ha 3ToM npenaparte. LuTtoBnaHan
»Kesiesa 3aK/to4eHa BO BHELLHIOK Kancyay U3 pbIXJon COeanHUTENbHOM
TKaHW. M3 Kancynbl B »Kenesy NpoxoanaT coeaMHUTENbHOTKaHHbIe nepe-
ropoAKu, pasgensatolme xenesy Ha A0/IbKM U obecneuymsarowme b6ora-
TOoe KpOBOCHabXeHUue, a TaKKe BK/atouvatowme anmdaTuyeckme cocyabl
W HepBbl.

DoNNUKYNbI WMUTOBUAHOM ¥Kefie3bl BbICTNaHbl KYBUUYECKUM 3nuTeNun-
€M, KOTOpPbI OTBEYAET 3a CUHTE3 U CeKpeLuto MoACcoAepKallmX ropmo-
HOB T3 U T4. QONNUKYNbI WUTOBUAHOMW Kesesbl 3aMnoNHEeHbl KOMMAEK-
COM TIMKOMPOTENHOB, Ha3blBaeMbIM TUPEOrNO6YIMHOM WUAU KONNOU-
OOM LWMTOBMAHOMN Kenesbl, KOTOPbIA XPaHUT FOPMOHbI WMTOBUAOHOM
Kenesbl 40 CeKpeuuu. B akTUBHO CEKPETUPYIOLWMX LWNTOBUAHBIX Kene-
3ax GONNMKYNbI, KaK MPaBWiIO, ManeHbKWe, a KOJIMYecTBO KONnoMAa
ymeHblaeTca; GONNKYNAPHBbIE KAETKM OTHOCUTENbHO BbICOKME, YTO
OTparkaeT aKTUBHbIN CUHTE3 U CceKkpeuunto ropmoHoB. M HaoboporT, don-
JINKYNbl MEHEee aKTUBHOM LUMTOBUAHOWM Kesesbl PacTArMBatoTca HaKom-
JIEHHbIM KOMZIONAOM, W KNETKU 3MNUTENINaNbHON BBICTUIKM KarKyTCA
CN/IIOLLEHHBIMU MO OTHOLLEHMUIO K 6a3anbHOM membpaHe donnmKkyna.

BTopoi TMN CeKpeTopHbIX KAETOK OOHApPYKMBAETCA B LLMTOBUAHOWM
enese nMbo B BUAE OTAENbHbLIX KNETOK cpean GoNNNKYNAPHbIX Kie-
TOK, N1Mb0 B BMAE HEDBOMbLIMX CKOMEHUI B MEXDONNMKYAAPHBIX NPO-
CTPaHCTBaxX. 3TO TaK Ha3biBaemble NapadoINKYNAPHbIE KAETKU, KOTO-
pble CUHTE3UPYIOT U BbIAENAIT FOPMOH Ka/IbLUMTOHUH B OTBET Ha NOBbI-
LLIeHMe YPOBHA KanbLMs B KPOBMU.

The thyroid gland consists of two lobes connected by the isthmus
and lies in the neck in front of the upper part of the trachea. The func-
tional units of the thyroid gland are the thyroid follicles, irregular, sphe-
roidal structures. The follicles are variable in size and contain
a homogeneous colloid material that is stained pink or purple on this
slide. The thyroid gland is enveloped in an outer capsule of loose con-
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nective tissue. From the capsule, connective tissue septa extend into
the gland, dividing the gland into lobules and conveying a rich blood
supply, together with lymphatics and nerves.

Thyroid follicles are lined by a simple cuboidal epithelium, which is
responsible for the synthesis and secretion of the iodine-containing
hormones T3 and T4. Thyroid follicles are filled with a glycoprotein
complex called thyroglobulin or thyroid colloid, which stores the thyroid
hormones prior to secretion. In actively secreting thyroid glands, the
follicles tend to be small and the amount of colloid diminished; the fol-
licular cells are relatively tall, reflecting active hormone synthesis and
secretion. Vice versa, the follicles of the less active thyroid are distend-
ed by stored colloid, and the lining cells appear flattened against the
follicular basement membrane.

A second secretory cell type is found in the thyroid gland either as
single cells among the follicular cells or as small clumps in the interfol-
licular spaces. These are so-called parafollicular cells. Parafollicular cells
synthesize and secrete the hormone calcitonin in direct response to
raised blood calcium levels.
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Mpenapam Ne 2.5. LLlumosudHas #cene3a. 30Hbl pe3opbyuu
(pomo Pobepma /1. CopeHcoHa u T. Knapka bperne)

Specimen Ne 2.5. Thyroid gland. Resorption zones
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)

Cia oal 5 g 5 00t Y/0 43 el
(025 83 (a0l ailia b 3itbae s sleai 5 38)

Hapucyiite n oTmeTbTe. HenTbimu cTpesikamm o603HaueHbl 30HbI pe-
30pbumm B Konnonge GONIMKYNO0B WUTOBUAHON Kenesbl.

Make a sketch and indicate. The yellow arrows indicate the resorp-
tion zones in the colloid of thyroid follicles and the blue arrows indicate
the parafollicular cells.
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B aKTMBHO QYHKLMOHUPYIOWEN WMTOBUAHONM Kenese 3pesble rop-
MOHbI 3aXBaTblBAlOTCA aNuMKasbHOW CTOPOHON GOANUKYNAPHBIX KNETOK
M 3aTem yepes 6aszanbHyo YacTb GONIMKYNAPHLIX KNETOK Bblaensercs
B KPOBOTOK. Mocne BblAgefeHns Nopuymn ropMoHa B KONOMAE HEKOTO-
poe Bpems ocTaeTca Noaoe NPoCTPaHCTBO — 30Ha pe3opbuuu.

In an actively functioning thyroid gland, mature hormones are cap-
tured by the apical side of the follicular cells and then released into the
bloodstream through the basal part of the follicular cells. After the re-
lease of a portion of the hormone, a hollow space remains in the colloid
for some time — the resorption zone.
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Mpenapam Ne 2.6. MNapawumosudHas xcenes3a
(pomo Pobepma /1. CopeHcoHa u T. Knapka bperne)

Specimen Ne 2.6. Parathyroid gland
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)
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Hapucyinte n otmetbTe: 1 — napatvpouuTtbl; 2 — OKCUPUbHbIE

KNEeTKN.

Make a sketch and indicate: 1 — chief cells; 2 — oxyphilic cells.
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MapalnToBUAHAA »Kene3a OKPYXKeHA TOHKOM Kancynol, obpasyto-
wei B rnybb opraHa TOHKME COeAMHUTENbHOTKAHHbIE MEPeropoakw,
KOTOpble AeNAT NapeHXMMy Ha NAOTHble, MOXOXME Ha LUHYPbl MACChbl
CEKPETOPHbIX KNEeToK. MeperoposKn HecyT KPOBEHOCHbIE COCYAbl, INM-
daTnyeckune cocyabl 1 HEPBbI.

MapalwnToBmMaHas Kenesa COAEPKUT CEKPETOPHbIE KAETKU C ABYMA
TMNAMK MOPGDONOTMYECKUX XaPaKTEPUCTUK.

1. MnaBHble, AKX MApPaLLUTOBUAHbIE, KNETKM — 3TO Hambonee pac-
NPOCTPaHEeHHbIE KAETKWU, KOTOPble OTBEYAIOT 33 CEKpeLuto napatmpeo-
MAHOro ropMoHa. MNaBHbIe KNETKU MMEIOT BbiPayKeHHOoe A4P0 U OTHOCK-
Te/NIbHO HEeBONbLIYID UUTONNAa3MYy, MHTEHCUBHOCTb OKPAaLUMBAHUA KOTO-
poW BapbupPyeTca B 3aBUCMMOCTU OT CTEMEHM CEKPETOPHON aKTUBHOCTU
KNEeTKU. AKTUBHO CEKPETUPYIOLLME KIETKU COAEpPXKaT MHOTO rpaHynsp-
HOrO 3HAOMNA3MATUYECKOrO PETUKYIYMa U CUSibHEe OKpalLMBatOTCS;
HEeaKTMBHbIE K/AETKW, HAMpPOTWUB, COAEPNKAT Maso FPaHYAAPHOro 3HAO-
N/71a3MaTUYECKOrO PETUKYYMA M NJI0X0 OKPALLIMBAIOTCA.

2. OKcudunbHblE KNETKU KpynHee M ropasao MmeHee MHOroYUCNeH-
Hbl, MO CPAaBHEHMIO C FNABHbIMWU KNETKAMMU, U, KaK NPaBuIo, BCTPeYatoT-
CA CKOMAEHWUAMM, LUTOMNMAA3Ma OKpaLeHa 303UMHOPUABHO U COAEPKUT
MeNKMe rpaHy/bl. B napalmnToBnaHON Kenese YenoBeKa A0 NONOBOro
CO3peBaHUA 0OHAPYKMBAETCA MANI0 OKCUDUNBbHBIX KNETOK, HO C BO3pac-
TOM WX KONIMYECTBO yBeanymBaeTca. OKCUPUAbHbIE KNEeTKU He Bblaens-
IOT TOPMOHbI, 3@ UCK/OYEHMEM onpeseneHHbIX NAaTONOrMYECKMX COCTO-
AHUMI, N X GYHKLMA NIOX0 U3yYeHa.

The thin capsule of the parathyroid gland gives rise to delicate con-
nective tissue septa, which divide the parenchyma into dense, cord-like
masses of secretory cells. The septa carry blood vessels, lymphatics, and
nerves.

The parathyroid gland contains secretory cells with two types of
morphological characteristics:

1. Chief or principal cells: these are the most abundant cells and are
responsible for the secretion of parathyroid hormone. Chief cells have a
prominent nucleus and relatively little cytoplasm, which varies in stain-
ing intensity according to the degree of secretory activity of the cell.
Actively secreting cells contain a lot of rough endoplasmic reticulum
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and stain strongly; in contrast, inactive cells contain little rough endo-
plasmic reticulum and stain poorly.

2. Oxyphilic cells: these are larger and much less numerous than
chief cells and tend to occur in clumps. They have smaller, densely
stained nuclei and strongly eosinophilic (oxyphilic) cytoplasm containing
fine granules. Few oxyphilic cells are found in the human parathyroid
gland until puberty, after which they increase in number with age. Ox-
yphilic cells do not secrete hormones except in certain pathological
conditions, and their function is poorly understood.
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Mpenapam Ne 2.7. Hadno4ye4yHuk
(pomo Pobepma /1. CopeHcoHa u T. Knapka bperne)

Specimen Ne 2.7. Adrenal gland
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)

Gl G801 Y/V el
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Hapucyiite n otmetbTe. Kancyna — 1. Kopa HagnovyeyHuKos: 2 —
KNybouKoBas 30Ha; 3 — Ny4yKoBasA 30Ha; 4 — ceTyaTad 30Ha. Mo3rosoe
Bewectso — 5.

Make a sketch and indicate. Capsule — 1. Adrenal cortex: 2 — zona
glomerulosa; 3 — zona fasciculata; 4 — zona reticularis. Medulla — 5.
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HagnouyeyHuK, Kak BMAHO Ha npenapaTte 2.5, pasgeneH Ha BHELHIO
KOPY W BHYTPEHHMIA MO3roBoW ciol. Kancyna oKpy»KaeT enesy u obecne-
YMBAET BHELUHIO NOAAEPHKKY B BUAE TOHKOW KONNAreHoBOW CTPYKTYpbI,
NOALEPKUBAIOLLEN CEKPETOPHbIE KNETKM.

BugHo, 4TO KOpa HaZAMOYEYHUKOB COCTOUT M3 TPEX MCTONIOTMYECKUX
30H, KOTOpble Ha3BaHbl B COOTBETCTBUM C PACMONONKEHUEM CEKPETOPHbIX
KNETOK: KNybouyKoBasa 30Ha, My4YKoBas 30Ha, ceTyaTas 30Ha. Knyboukosas
30Ha, flerKallas nog, Kancyioi, COCTOUT U3 KOPOTKMX CTONBYATbIX KIETOK,
M/IOTHO YMAKOBAHHbLIX B KOJIOHHbI, KOTOpble MOryT 06pa3oBbiBaTb AYrU.
My4yKkoBasA 30Ha COCTOMT U3 MHOTOTPAHHDBIX KNETOK, 3HAYMTENIbHO 6O/bLLMX,
Yyem K/IeTKM KnybouyKoBOM 30Hbl. OHM Pacno/ioKeHbl B BUAE aHACTOMO3MK-
PYIOLMX «LIHYPOB» C BblPa*KEHHOW paauasibHOM OpueHTauumen, NpocTu-
patoWwmxcs Mexay Knybo4ukoBol 30HOM U ceTyaTKon. CeTyaTas 30Ha COCTo-
UT U3 HEPETYNIAPHOWN CETU BETBALLMXCA WHYPOB M CKOMAEHUIN KEeNe3nCTbIX
KNETOK, pasaeNeHHbIX MHOrOYUCAEHHBIMM WWPOKUMM CUHYCONAANBbHbBIMM
Kanuanapamu. KneTku cetyaTolt 30Hbl HAMHOMO MeHbLLE, YeM KAETKU Npu-
JleratoLLLen Ny4KoBOM 30Hbl.

Mo3roBoe BELLECTBO HAAMNOYEYHMKOB COCTOMT M3 MJIOTHO YNAKOBAHHbIX
CKOM/IEHUI CEKPETOPHbIX KNETOK, NOAAEPKMBAEMbIX TOHKOM CETYATOM ce-
TbO, COAEPMKALLEN MHOTOUYUCAEHHbIE LWMPOKME Kanuanapbl. CEKpeTOpHble
KNETKM MO3rOBOrO BELLECTBA HAAMNOYEYHUKOB UMEIOT KPYMNHble 3epHUCTbIE
A4Pa 1 0OLWMPHYO CUAbHO 6a30PUABHYIO LUTONNA3MY.

The adrenal gland is visibly divided into an outer cortex and a pale-
stained inner medulla. The capsule encircles the gland and provides exter-
nal support for a delicate collagenous framework supporting the secretory
cells.

The adrenal cortex consists of three histological zones, which are
named according to the arrangement of the secretory cells: zona glomeru-
losa, zona fasciculata, and zona reticularis. The zona glomerulosa lying be-
neath the capsule consists of short columnar cells closely packed in col-
umns, which may form arcs. The zona fasciculata consists of polyhedral
cells considerably larger than those of the zona glomerulosa. They are ar-
ranged as anastomosing «cords» of cells with a marked radial orientation,
extending between the zona glomerulosa and zona reticularis. The zona
reticularis consists of an irregular network of branching cords and clumps
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of glandular cells separated by numerous wide capillary sinusoids. The
glandular cells are much smaller than those of the adjacent zona fascicula-
ta.

The adrenal medulla is composed of closely packed clumps of secretory
cells supported by a fine reticular network containing numerous wide capil-
laries. The secretory cells of the adrenal medulla have large, granular nuclei
and extensive, highly basophilic cytoplasm.
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lpenapam Ne 2.8. Ocmposku JlaHzepaaHca

Specimen Ne 2.8. Pancreatic islets (or islets of Langerhans)

(0SS )3 ) coml Sy o Y/A 4500

Hapucyiite n oTmeTbTe: 1 — 3K30KPWMHHYIO YacTb MOAMKENYA04UHOM
}enesbl; 2 — 3HAOKPUHHbIE KNETKM OCTPOBKa JlaHrepraHca; 3 — Kpo-
BEHOCHbII cocya,

Make a sketch and indicate: 1 — the exocrine part of the pancre-
as; 2 — the endocrine cells of the islet of Langerhans; 3 — the blood
vessel.
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Ha npenapaTe OCTPOBKW JlaHrepraHca OKPY*KeHbl 3K30KPUHHOM Ya-
CTbi0 hepMeHT-CEeKpPeTUPYIOLWNX aLUHYCOB NOAMKENYA0YHOW Kenesbl
W OTrpaHMYeHbl OT 3K30KPUHHOM YaCcTN TOHKOM COeANHUTENbHOTKaHHON
NpocnoiKoi. B ocTpoBKe JlaHrepraHca KpoBocHab»KeHne HamHoro 6o-
raye Mo CPaBHEHUIO C SK3OKPUHHOM YacTbio OpraHa, YTo BbipakaeTcs
B 60/1€€e rycToi 1 LMPOKOW CETU KanuaNspos.

On the slide, the islets of Langerhans are surrounded by the exocrine
part of the enzyme-secreting acini of the pancreas and are separated
from the exocrine part by a thin connective tissue layer. In the islet of
Langerhans, the blood supply is much richer compared to the exocrine
part of the organ, which is indicated by a thicker and wider network of
capillaries.
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OCTPOBKM NOAKENYA0YHOM Kenesbl (MNK OCTPOBKK JlaHrepraHca) —
3TO YYaCTKU SHAOKPUHHbBIX KNETOK, PACNO/IOXKEHHbIX BHYTPU NOAKeNy-
[04YHOM Kenedbl. JHOOKPUHHbIE KNEeTKU COCTaBAAT oT 2 Ao 5%, B 10
BPEMS KaK 3K30KPUHHble KNeTKM Hambonee MHoroymcsieHHbl (~ 95 %).
JHAOKPUHHbIE KNETKU BblAENAIOT rOPMOHbI Yepe3 peHeCcTPUpPOBaHHbIE
Kanunnapol B KpoBb. OCTPOBKM COAEPKAT HECKONBbKO TUMOB SHAOKPUH-
HbIX KNeToK: B — Hambonee pacnpocTpaHeHHble, CEKPETUPYIOT UHCY-
/MH; A — BTOpble NO YacToTe BCTPEYAEMOCTU, CEKPETUPYIOT FHOKAroH;
D — ceKpeTupytoT comatocTatiH; D1 — Ba30aKTMBHbIM KMLIEYHbIW Nen-
M4 (VIP); PP-KNeTKM — CEKPETUPYIOT MaHKpeaTMYeCcKUin noamMnenTtug,;
EC-KneTkm — ceKpeTuH, MOTUNWH, BellecTBo P; E — rpenunH.

Pancreatic islets (or islets of Langerhans) are 'islands' of endocrine
cells located within the pancreas. Endocrine cells account for 2-5 %,
while exocrine cells are the most numerous (~ 95 %). Endocrine cells
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secrete hormones through fenestrated capillaries into the blood. Islets
contain four major types of endocrine cells: Beta cells are most com-
mon and secrete insulin; Alpha cells are second most frequent and se-
crete glucagon; Delta cells secrete somatostatin; D1 — vasoactive intes-
tinal peptide (VIP). Additionally, PP cells secrete pancreatic polypeptide,
EC cells secrete secretin, motilin and substance P, and Epsilon cells se-
crete ghrelin.
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