S.L. Kuznetsov, T.V. Boronikhina,
V.L. Goryachkina

HISTOLOGY, CYTOLOGY
AND EMBRYOLOGY

(a course of lectures)

2nd edition

The English version was edited
by E.V. Babchenko

PexomeHd08aHo YyebHo-memoduyeckum 06beduHeHuem
no MeduyuHCKoMy U Ghapmayesmuyeckomy obpazosaruio sy3os Poccuu
8 Kayecmse y4eb6H020 nocobus 015 CmMydeHmMo8 MeOUYUHCKUX BY308

Medical Informational Agency
Moscow 2019



VAK
BbbK

K89

611.018+616-091.8(075.8)
28.70473
K89

Ky3Heuos, C.JI.

Jlekuuu no ructonorum, uutTonoruu u 3mbpuonorum (Kypc
nekumi) : YuebHoe nocobue / C.JI. Ky3Heuos, T.B. bopoHuxuHa,
B.J1. TopsukuHa. — 2-e u3g. — Mocksa : 000 «MeguumHCKoe UH-
thopmaLmoHHoe areHTCcTBOY, 2019. — 240 C.

ISBN 978-5-907098-08-4

Jlekunn coctaBneHbl npenogasatenaMu Kadeppbl rUCTONOrMM,
yutonorun u amGpuonorun NMepsoro MIMY um. U.M. CeueHosa. Jlek-
LM OCHOBaHbl Ha MPOrpamMMe Mo TUCTONOTUM, LUTONOTUM U IMOPU-
010TUN ANA CTYAEHTOB MEAWLMHCKUX BY30B W peKOMeH[0BaHbl ANs
“CNoNb30BaHMA B NpoLecce U3y4YeHWa AaHHON AUCLUNANHBI B MEfM-
LMHCKUX BY3aX U MEAULMHCKUX (BaKynbTeTax yHUBEPCUTETOB.

[ins cTyneHTOB MeAMLNHCKIUX BY30B.

V1K 611.018+616-091.8 (075.8)
BBK 28.70a73

Kuznetsov, S.L.

Histology, Cytology and Embriology (a course of lectures) /
S.L. Kuznetsov, T.V. Boronikhina, V.L. Goryachkina. — 2nd ed. —
Moscow : Medical Informational Agency, 2019. — 240 p.

A course of lectures was made by the academicians of Department
of hystology, cytology and embriology of I.M. Sechenov First MSMU.
The lectures are based on the programme of Hystology, cytology and
embriology for medical students and recommended for use during
studying of this subject in the medical faculties and universities.

ISBN 978-5-907098-08-4 © Kysneuos C.JI., bopoHuxuHa T.B.,

lopaykuHa B.J1., 2019
© 000 «MeguumnHcKkoe MHGOPMALMOH-
Hoe areHTcTBOoY», 2019

Bce npaBa 3awuweHbl. HuKkakas 4acTb AaHHoOI
KHUIU He MOXKET GbiTb BOCNPON3BefeHa B Kakoi 6bl
TO HU 6bino hopme 6e3 NMCbMEHHOTO paspeleHus
BNIajieNblieB aBTOPCKMX Npas.



CONTENTS

Lecture 1.

Lecture 2.

Lecture 3.
Lecture 4.

Lecture 5.
Lecture 6.
Lecture 7.
Lecture 8.
Lecture 9.

Lecture 10.
Lecture 11.
Lecture 12.
Lecture 13.
Lecture 14.

Lecture 15.

Lecture 16.
Lecture 17.
Lecture 18.

Lecture 19.

Lecture 20.
Lecture 21.
Lecture 22.
Lecture 23.
Lecture 24.

The Origin and the Subject Matter of Histology

(V.L. Goryachking) ........ccceveveeuuemunniieeiiennniieeeeeeeiiinnnnnnnnnns 5
Membranous and Nonmembranous Organelles

(V.L. GOryachking) ....ccceeeeeeeeeeeeeiiememmmmumiiiieceeeenneeeeeeeees 12
Nucleus and Cell Cycle (V.L. Goryachking).............ccccu...... 19

Introduction to Tissues and Tissue Development.
Initial Stages of Embryonic Development

(V. BOFrOMTKATAG) . eeeeeeeeeeeeeeeeeiiiiitiiieeeee e e eeeeeeeee 24
Epithelial Tissue (S.L. Kuznetsov) .......ccceeevuvuvnnneneennnnnn. 32
Blood and Lymph (T.V. Boronikhing) ..........cceeeeeeereeeeeeeeens 40
Connective Tissues (V.L. GoryachKing) ............cccceevvvvvnnee. 49
Cartilage and Bone (T.V. Boronikhing)............cccceeeeevunnnn. 60
Muscle Tissues (V.L. Goryachkina) .68
Nervous Tissue — I (S.L. Kuznetsov) ........ceeeeeeeeuuuuneennnnn. 76
Nervous Tissue — II (S.L. Kuznetsov).......ceeeeeevuueeereeennne. 81
Nervous System — I (S.L. Kuznetsov).........ceueeeuuuuuueennnn. 86
Nervous System — II (S.L. Kuznetsov) .......ceeeeeeenueeeneeens 90
Primary Sentient Sense Organs:

The Eye and the Organ of Smell (T.V. Boronikhina) ............ 94
Secondary Sentient Sense Organs:

The Ear and the Organ of Taste (T.V. Boronikhina) ............ 104
Cardiovascular System — I (V.L. Goryachkina) ................ 113
Cardiovascular System — II (V.L. Goryachkina)............... 119
Central Organs of Hemopoiesis:

Red Marrow and Thymus (V.L. Goryachking) .................... 126
Peripheral Organs of Hemopoiesis

and Immunogenesis (V.L. Goryachking) ...........cccceeuueee.. 136
Endocrine System — I (S.L. Kuznetsov) ........ccooeeuuuuunnnes 142
Endocrine System — II (S.L. Kuznetsov)............euuueeeen.. 149
Gastrointestinal Tract — I (S.L. Kuznetsov) ..........cceeeeee 156
Gastrointestinal Tract — II (S.L. Kuznetsov) ...........eeeeeee 162

Gastrointestinal Tract — III (S.L. Kuznetsov)................. 167



Lecture 25.
Lecture 26.

Lecture 27.
Lecture 28.
Lecture 29.
Lecture 30.
Lecture 31.
Lecture 32.

Respiratory System (V.L. Goryachking) ............euuuuuueeenee. 172

Integumentary System: Skin and its Appendages
(V.L. GOryachKing) ........eeeeeeeeeeeeeeeeeeeeeeeeeeeeenennninnns

Urinary System (S.L. KUZNetSov) .....ccceeeeeviiiiiieeeeninnnnnnnne

Male Reproductive System (T.V. Boronikhina)
Female Reproductive System — I (T.V. Boronikhina) ........ 204
Female Reproductive System — II (T.V. Boronikhina)...... 213
Human Embryology — I (T.V. Boronikhing) ..................... 223
Human Embryology — II (T.V. Boronikhing).................... 231



