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The lecture complex was developed in accordance with the working curriculum of the

discipline "Normal respiratory system™ (syllabus) and discussed at a meeting of the department of
“Topographic anatomy and histology”
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Lecture Ne 1.

1. Topic: Organization of airways.

2. Purpose:

* To give an idea of the development and fine structure of the airways and their features.
3. Lecture theses:

The respiratory system includes the lungs and the airways: the nasal cavity, the larynx, the
pharynx, the trachea, the bronchi and the lungs, divided into the airways and respiratory
sections.

The nasal cavity consists of the vestibule and the respiratory part. The vestibule of the nose is
lined with a mucous membrane consisting of a multilayer flat non-corneating epithelium and its
own plate. The respiratory part is lined with a single-layered multi-row ciliated epithelium.
There are two areas in the respiratory part: the olfactory and the mucous membranes of the
middle and lower nasal concha, which differ in structure.

The tracheal wall is formed from 4 membranes: 1) the mucous membrane, 2) the submucosa,
3) the fibrous-cartilaginous membrane, 4) the adventitial membrane.

The mucous membrane of the trachea is formed by 2 layers: a multi-row ciliated epithelium
and its own plate of the mucous membrane. The submucosal base contains the terminal sections
of the protein-mucous glands. Fibrocartilage is represented by 16-20 open rings of hyaline
cartilage. At the lower end, the trachea divides into two branches, forming the main bronchi.

In children aged 1-4 months, the trachea has a funnel-shaped shape, and the cartilaginous part of
the tracheal rings is relatively small. The mucous membrane consists of delicate connective
tissue rich in blood vessels. The number of mucous membranes in the submucosal base is small.
Elastic elements are poorly developed in newborns and become noticeable by the age of 12.

The lung consists of a bronchial tree and a respiratory tract. The bronchial tree begins with the
right and left main bronchi, which are divided into lobular and then zonal extrapulmonary
bronchi. The zonal bronchi form 10 intrapulmonary segmental bronchi. The latter are
successively divided into subsegmental, interlobular, extralobular bronchi and terminal
bronchioles. The diameter of the bronchi is divided into large, medium, and small.

The bronchial wall consists of 4 membranes: mucous, submucosa, fibrous cartilage and
adventitial. Throughout the bronchial tree, the structure of these membranes changes.

The multi-row ciliated epithelium of the mucous membrane gradually becomes double-row,
and then single-row, the thickness of its own plate of the mucous membrane decreases, and the
muscular plate increases. In small-caliber bronchi, the submucosa and fibrous-cartilaginous
membranes are missing, and the adventitial membrane is thinning. The lumen of the child's
bronchi is narrower, the wall is poor in elastic fibers, and the cartilage is soft. The connective
tissue of the mucous membrane is rich in blood vessels. The growth of the bronchial tree is
especially intense during the 1st year of life and during puberty.

The structural and functional unit of the respiratory lung is the acinus. Acinuses consist of
dichotomously dividing respiratory bronchioles, respiratory passages and sacs, the wall of which
is formed from open vesicles-alveoli. The alveolar wall is formed by type 1 squamous
alveolocytes, which are involved in the formation of the aero-hematic barrier, type 2
alveolocytes, which secrete components of the surfactant alveolar complex, and type 3
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alveolocytes, which perform a chemoreceptor function. Alveolar macrophages are also part of
the alveolar wall. Between the alveoli are the interalvolar walls, consisting of thin layers of
loose connective tissue with hemocapillaries, elastic, collagen and reticular fibers. There are 4
periods in the development of the lungs after birth.

In the period up to 2 years, differentiation of the primitive acinus occurs; in the period from
2-4 years, the muscular elements of the bronchi develop strongly, in the period up to 7 years, the
structure of the acinus almost does not differ from the adult acinus, in the period from 7 to 12
years, lung tissue grows.

4. lllustrative material: Presentation, including:

* color micrographs of histopreparations

* electronograms, diagrams, drawings

5. Literature:

Main literature

1.T'uctosorusi, SMOPHOJIOTHS, IIUTOJIOTHS: OKYNBIK / pen. 6ack. FO. U. Adanacees; H. A. IOpuna;
Ka3. TuriHe aya. JKone sxayantsl pex. P. JK. Ecumosa; K. T. HypceiiToBa. - 6-6ac.,eH.
JKOHETOJBIKT. - M. : TDOTAP - Menua, 2014. - 896 Ger. Un

2. l'ucronorust. KoMIIeKCHBIEC TECTHI : OTBETHI M TIosICHeHHS [ TekcT] : yaeOHOe ocoone / 1Mo
pen. npod. C. JI. Ky3nenosa, npod. FO. A. YUensbrmena. - M. : I'D0TAP - Menua, 2014. - 288 c. :
ui

3. Tynrpimbaena, 3. b. [lutonorus »one ructonorus Heriznepi [MotiH] : oxynsik / 3. B.
Tynreimbaesa. - Anmatel : AKHYP, 2019. - 248 Ger. c.

4. JTaaunos, P. K. I'uctonorus, smO6puosnorus, uutosorus [ Tekct] : yaeObnuk / P. K. lanunos, T.
I'. bopoBas. - M. : 'DOTAP - Menua, 2018. - 520 c. : un

5. 10# P. 1. OcHOBBI THCTOJIOTHH TIOJIOCTH PTa ¥ 3yOOB : y4eOHOE MOCOOHE IJIsi CTOMATOJIOTOB /
P. W. IO#, . - 2-e u3n., nom. u nepepad. - Anmatsl : TechSmith, 2023. - 232 ¢

6. Inderbir Singh. Textbook of Human Histology.With Color Atlas and Practical Guide/8 th
Edition.Jaypee Brothers Medical Publishers .2016.-302 p.IlepeBox I'mcrosorus ueaoBeka

7. Dudek Ronald W. Embryology / Ronald W. Dudek. - 5th ed. - [s. I.] : Wolters Kluwer, 2014.
- 158 p. [lepeBox 3arnaBus: DMOPHOJIOTHS

8. Gartner Leslie P. Cell Biology and Histology / Leslie P. Gartner. - 8th ed. - [s. I.] : Wolters
Kluwer, 2019. - 436 p. - (BRS. Board Review Series)ITepeBo 3arnasus: Kiterounast 6HoI0rust 1
TUCTOJIOTHS

Additional literature

1. Tynrbimbaesa 3.b. Ilutonorus xoHe ructojiorus Herizaepi : npaktukyM / 3. b. TyHrpimoaesa.
- Amvarsl : AKHYP, 2019. - 152 6er. ¢

2.Textbook of Human Histology. Inderbir Singh /Sixth Edition/Inderbir Singh 2010.-386 p.

[TepeBon Y4ueOHHK MO THCTOJIOTHU YeIOBEKA

Electronic publications

1. T'ucronorus, aMOpHOTOTHUs, IUTONOTUS [DNEKTPOHHBIN pecypc] : yuebnuk / mon pen. 0. U.
AdanacbeBa. - DIEeKTPOH. TeKCTOBbIE AaH. (41.1M06). - M. : I'9OTAP - Menua, 2016. - 800 c.

2. T'ucronorust. KoMIuieKCHBIE TECTHI: OTBETHI U MOSCHEHUS [ DIEKTPOHHBINA pecypc] : yueOHoe
noco6ue / mox pen. C. JI. Ky3nenosa. - DnekTpoH. TekcToBbie MaH. (41.1M0). - M. : TDOTAP -
Mepua, 2014. - 288 ¢. —
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3. T'ucronorus [Dnekrponnslii pecypc] : yaedHoe mocobue / C. KO. Bunorpamos. - D1eKTpoH.
TekcToBbIe aH. (39.6M0). - M. : I'DOTAP - Menua, 2014. — 184

4. beikos, B. JI. ['mcTosorus, MUTOIOTUS U SMOPHOJIOTHS [ DJIEKTPOHHBIN pecypc] : aTimac: y4eo.
noco6ue / B. JI. beikos, C. W. KOmkaHnieB. - DIeKTpoH. TeKcToBbIe aaH. ( 68,6 MO). - M. :
I'DOTAP - Menua, 2013. - 296 c. si1.

5. I'mcrostorus, SMOPHOJIOTHS, IUTOJIOTHS [ DIIeKTPOHHBIN pecypc] : yueOHuk / moa pea. FO. U.
AdanaceeBa. - JeKTpoH. TekcToBble JaH. (41.1M6). - M. : ID0OTAP - Menua, 2016. - 800 c.
Kyzuenos, C.JI., Mymkam6apos, H.H.

6. I'mcronormsi, muTOoJOTHA W SMOpuonorus: Y4eOHUK. - 3-€ W34, HCIp. W jJom. - M.:
MenunnHckoe nHGOpMaMOHHOE areHTcTBo, 2016. - 640cC https://rmebrk.kz/book/1174693

7. Camapos, K.O. t1.6.1lutonorusi, rucrosorus, 3MOpHOJIOTUS TEPMHUHAEPIHIH TYCIHIIpME
co3xairi: Oky kypansl. / K.O. Canapos, K.M. bazap6aeBa, b.A. A6xynnaeBa; KP YKoraps! oky
OPBIHIAPBIHBIH KAaybIMIACTBIFbI. - Anmarsl: OKOHOMUKA, 2012. X
4546. https://rmebrk.kz/book/33202

8. KosxxmyxametoBa, A.C., boxekenona, XK. T.I'ucronorus »oHe sMOpuosiorus Herizaepi Kypchbl

OoitpiHINA TIpakTUKYM: OKy Kypanbl. / KocTaHail MEMIJIEKETTIK TearoruKajiblK WHCTUTYTHI. -
Kocranaii: KMITH, 2017. - 1036.https://rmebrk.kz/book/1172070

9. TynmrpimbaeBa, 3.b.1{uTosorus KoHE THUCTONOTHS: OKY Kypajabl, OWOJOTHsS MaMaHIbIFbI
CTyIEHTTepiHEe apHayiFaH. / AGail atpiHmarbl Kazak YITTBIK TEAarorvuKajiblK YHHBEPCHUTETI. -
Anmartsl, 2017. - 18006._https://rmebrk.kz/book/1177087

10. T'mcTonorust ¢ OCHOBAaMH ITUTOJIOTMM M AMOPUOJIOTHHU: YUeOHO-METOAMUECKHH KOMITIEKC
muciumuabel.  CoermumanpHocTh 5SB120200 — Berepunapnast camumtapus . / Coct. A.A.
KpyraneBuu. - Kocranait: KI'Y wum. A.  baiitypceinoBa, 2014. -  286cC.
https://rmebrk.kz/book/1023070

11. Iutonorus rucrosorusi: Oky-omicremenik kemeH. Mamanapirsl "SB011300 — buosorus" . /
Haiteiaa. 3.C. KonodeeBa. - Anvatel: Abaii ateraaarbl Kaz¥IIY "¥marar" Gacmacer, 2012. -
880. https://rmebrk.kz/book/1136032

12. Ilutonorus rucroiorus: bimiM amymbpliapra apHaIFaH OKY-OJICTEMENIK KEIIeHI MOHIHIH
"5B011300 — buonorus" mamanapireiHa apHasrad. / Jlademg. 3.C. KonodeeBa. - Anmarsl:
AoGaii areiaaarsl Kas¥ITY, 2012. - 966. https://rmebrk.kz/book/1136034

13. bapcykos, H.Il.Texnuka rucronorudeckux wuccieaoBanuid. Lluronorus. CpaBHUTEIbHAS

smbOpuosiorua. Obmas rucronorus. Pabodast TeTpans: ydyebHoe nocodue Ais By30B. - 4-¢ U3/l.,
crep. - Cankr-IlerepOypr : Jlawp, 2021. - 64c. -ISBN 978-5-8114-7646-6.
https://rmebrk.kz/book/1181791

14. Tluronorusi, smOpuosorus, rucrosorusi: oky kypaisl. / E.K. Kawmxiritos, B.T.
AbmapaxmanoB, A.M. Anue xoHe T.0.. - Acrana: «Kocinkop» XOJIAMHTT KOMMEPLHUATIBIK eMec
akioHeputik Korambl, 2018. - 1046. https://rmebrk.kz/book/1185113

15. TopmikoBa, E.B.Ilutonorus, ructonorus, sMOpHOJIOTHS: Y4eOHO-METOAUMYECKOE Mocobre K
pazneny «OOmasi MUTOJOTHs, O0Ias THUCTOJOTHS, O0IIas SMOpPUONOTHS» K J1a00paTOPHBIM
3aHATUSM W CAMOCTOSATEIBHOW paboTe CTYIEeHTOB OYHOW H 3a04HOM (opm oOydeHwus,
oOyyaroruxcs o crenuanbHocTi 36.05.01 — «Berepunapus». / E.B. T'opmikosa, C.W. bammuna.
- bpsinck: bpstackuit AV, 2020. - 60c. https://rmebrk.kz/book/1181793
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16. Boponmynuna, O.B. Iutonorust u rucronorus — Cytology and histology : Ilpaktuxym. /
Kocranaiickuii roc. neparornyeckuii ynusepcuretr uMm. Y. Cynranrasuna. - Kocranaii: KI'TIY
um.Y.Cynranrasuna, 2020. - 100 c. - https://rmebrk.kz/book/1173375

17. Leslie P. GartnerColor Atlas and Text of Histology. - 7th edition - USA: Wolters Kluwer,
2018. - 2259 - https://rmebrk.kz/book/1186044

18. Neelam Vasudeva, Sabita MishraTextbook of Human Histology: With Color Atlas and
Practical Guide. - Eighth Edition - India: Jaypee Brothers Medical Publishers, 2016. - 353
https://rmebrk.kz/book/1186062

19. Leslie P. Gartner Textbook of Histology. - Fourth edition - Philadelphia, PA: Elsevier, 2017.
- https://rmebrk.kz/book/1186063

20. Kfiizkova, Véra et alBlood and Blood Components, Hematopoiesis, Selected Methods Used
in Cytology, Histology and Hematology Ed.: First edition. Prague : Charles University in
Prague, Karolinum Press. 2021. // eBook Collection EBSCO

21. Author Unknown Temporal Bone Histology and Radiology Atlas San Diego, CA : Plural
Publishing, Inc. 2018. // eBook Collection EBSCO

22. Manas DasThieme Test Prep for the USMLE®: Medical Histology and Embryology
Q&A.New York : Thieme. 2018.// eBook Collection EBSCO

6. Control questions (feed back):
1. morphofunctional characteristics of the respiratory system
. Sources and course of development
. airways
. bronchial tree
. analysis of the structure of the upper and lower respiratory tract
. including the nasal cavity, larynx, trachea, bronchi

o O, W

Lecture Ne 2

1. Topic: Lung histology

2. Purpose:

* Understanding the histology of the lungs and the organization of the respiratory system:

» Study of the main tissues and their functions in the respiratory system:

» Analysis of epithelial, connective and muscular tissues, as well as their role in ensuring the
functionality of the respiratory system.

* Consideration of microscopic features of the respiratory tract:

* Study of the structural features of the mucous membrane, characteristic cells and their
functions, as well as adaptations that ensure effective gas exchange.

* Understanding the barrier functions of the respiratory system:

* Familiarization with the clinical aspects of the histology of the respiratory system.

3. Lecture abstracts:

Histology of the respiratory (respiratory) part of the lungs

1. Respiratory bronchioles

Structure: the wall consists partly of respiratory epithelium (single—Ilayered cubic), and partly
of alveoli.

2. Alveolar passages and sacs


https://rmebrk.kz/book/1173375
https://rmebrk.kz/book/1186044
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Structure: they consist entirely of alveoli separated by thin interalveolar septa.

3. Alveoli, structure: thin-walled sacs providing gas exchange. Their wall (interalveolar
septum) consists of several layers forming an aerogematic barrier.

Cellular composition:

Type | alveolocytes (respiratory): flat cells that form the main part of the alveolar wall and
participate in gas exchange.

Type 1l alveolocytes (secretory): cubic in shape, they secrete surfactant, a substance that
reduces surface tension and prevents the collapse of the alveoli. Alveolar macrophages:
phagocytize and remove particles from the alveoli.

Aerogematic barrier

This is the structure through which the gas exchange takes place. It consists of:

Cytoplasm of type | alveolocyte.

The basement membrane of the alveolocyte.

A thin layer of connective tissue.

The basement membrane of the capillary endothelium.

Cytoplasm of the capillary endothelium.

Resource groups to explore

4. llustrative material: presentation, including:

* color micrographs of histopreparations

* electronograms , diagrams, drawings

5. Literature:
Main literature
1.I'uctosorus, SMOpHOIOTHS, IUTOJIOTHS . OKY/IbIK / pem. 6ack. FO. U. Adanacees; H. A. Opuna;
Ka3. TutiHe ayn. JKone xayantsl pen. P. XK. Ecumona; K. T. HypceiitoBa. - 6-0ac.,eH/1.
JKOHETONBIKT. - M. : D0OTAP - Menua, 2014. - 896 Oer. Un
2. T'ucronorus. KoMiieKCHbIE TECTHI : OTBETHI U MOsicHeHusI [ Tekct] : yuebHOE mocooue / moa
pexn. mpod. C. JI. Kyznenosa, nmpod. FO. A. Uensrmera. - M. : I'D0OTAP - Menua, 2014. - 288 c. :
58] 4

3. Tynrpimbacena, 3. b. Llutonorus xone ructonorus Heriznepi [MotiH] : okynsIK / 3. b.
Tynreimbaesa. - Anmatel : AKHYP, 2019. - 248 Ger. c.

4, Tanmios, P. K. I'ucronorus, smo6puosnorus, uutosorus [Tekct] : yaeObnuk / P. K. lanunos, T.
I'. bopoBas. - M. : T'DOTAP - Menua, 2018. - 520 c. : un

5. IOi1 P. 1. OcHOBBI T'HCTOOTMH HOJOCTH PTA U 3y0OB : ydeOHOE mocodue it CTOMaToJIOTOB /
P. 1. IO#, . - 2-e uzn., pom. u nepepad. - Anmartsl : TechSmith, 2023. - 232 ¢

6. Inderbir Singh. Textbook of Human Histology.With Color Atlas and Practical Guide/8 th
Edition.Jaypee Brothers Medical Publishers .2016.-302 p.IlepeBox I'uctosorus uenoBeka

7. Dudek Ronald W. Embryology / Ronald W. Dudek. - 5th ed. - [s. I.] : Wolters Kluwer, 2014.
- 158 p. IlepeBon 3arnaBus: DMOpHOSIOTUS

8. Gartner Leslie P. Cell Biology and Histology / Leslie P. Gartner. - 8th ed. - [s. I.] : Wolters
Kluwer, 2019. - 436 p. - (BRS. Board Review Series)ITepeBox 3arnasust: Kinetounast Guosorus u
TUCTOJIOTHS

Additional literature

1. TynreimbaeBa 3.b. [utonorus xoHe rucToNOrUs Herizaepi : mpakTukyMm / 3. b. TyHrFbIOaesa.
- Aimvarel : AKHYP, 2019. - 152 6er. ¢

2.Textbook of Human Histology. Inderbir Singh /Sixth Edition/Inderbir Singh 2010.-386 p.
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[lepeBox YueOHHUK 110 THCTOJIOTHH YeJIOBEKa

Electronic publications

1. T'ucrosorus, IMOPHOIIOTHS, TUTOJIOTHS [ DNEKTPOHHBIN pecypc] : yuebHuk / mox pen. 0. W.
AdanacbeBa. - DeKTpOH. TeKCTOBbIC AaH. (41.1M0). - M. : IT'DOTAP - Menua, 2016. - 800 c.

2. I'ucronorus. KoMIUIEKCHBIE TECThI: OTBETHI U MOSCHEHUS [ DIEKTPOHHBIN pecypc] : yaeOHoe
noco6ue / mox pen. C. JI. Ky3HenoBa. - DieKTpoH. TekcToBbIC faH. (41.1M6). - M. : ITDOTAP -
Menmna, 2014. - 288 ¢. —

3. T'ucronorus [DiekTpoHHEI pecypc] : yaedHoe mocodue / C. KO. Bunorpamos. - DiekTpoH.
TeKcToBbIe JaH. (39.6M0). - M. : TDOTAP - Menua, 2014. — 184

4. beikos, B. JI. 'uctonorus, MUTOIOTHUS U SMOPHOJIOTHS [ DIIEKTPOHHBIN pecypc] : aTiac: yueo.
nocobue / B. JI. beikos, C. U. KOmkanIes. - DnekTpoH. TekcToBbie mAaH. ( 68,6 M0O). - M. :
I'S0TAP - Menua, 2013. - 296 c. o1.

5. I'ucromorust, SMOPHOTOTHS, ITUTOJIOTHSI [ DIIEKTPOHHBIN pecypce] : yuebnuk / mox pen. 0. U.
AdanacheBa. - DneKTpoH. TeKcToBbIe AaH. (41.1M06). - M. : [90TAP - Meauna, 2016. - 800 c.
Kyznemnos, C.JI., Mymxkam6apos, H.H.

6. Tmucronorusi, HMUTONOTHS W SMOpHOJIOTHS: YUeOHHMK. - 3-¢ WM3d., Hcup. W jJom. - M.:
MenunnHckoe nHGOpMaIMoOHHOE areHTcTBO, 2016. - 640c https://rmebrk.kz/book/1174693

7. CamapoB, K.O. t1.6.1luTosmorusi, rucroyiorusi, SMOPHOJOTHS TEPMUHIEPIHIH TYCIHIIpME
ce3muiri: Oky kypainbl. / K.O. Canapos, K.M. bazap6aesa, b.A. A6aymnaesa; KP YKorapsr oky
OPBIHIAPBIHBIH KaybIMJIACTHIFbI. - AJMaThl: DKOHOMHKA, 2012. -
4546. https://rmebrk.kz/book/33202

8. Koxmyxamerosa, A.C., boxxekenosa, XK. T.I'ucronorus »xoHe 3MOpHOJIOTHS HETI3/IEP1 KypChl
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6. Control questions (feed back):

1. morphofunctional characteristics of the respiratory system
2. Sources and course of development

3. the structure of the acinus

4. the structure of the alveoli

5. the concept of surfactant
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