Mporpamma nekuumn/ceMmHapoB OCEeHHe-3UMHEro cemecTpa
2024-2025 Ha Temy:
,Peakue s3aboneBaHusa KpoBu*“
(kak cocTosiHUSA, BNUAOLLME HA CNOCOOHOCTL KPOBU

YHKLMOHUpPOBATL AO0MKHLIM 0O6pa3om)
1 nekuusi/ceMuHap — BCTynuTenbHas

1 nekumnsa — umkn: ,Peakne 3aboneBaHnst KPOBU® (KaK COCTOSIHUS, BNMSOLLME HA
CMOCOBHOCTb KPOBU (PYHKLMOHUPOBaTb OOMKHbIM 06pa3om)

Pestome: [NpeacraBneHbl akTyanbHble AaHHbIE O peaknx 3aboneBaHmsaX KpoBH,
AaloTCs onpeaerneHns Ho30Morin, paccmMaTpuBaloTCA NOAXOAbI K OLIEHKE YacToThbl U
pacnpocTpaHeHHOCTM 3aboneBaHuUin, CyLLECTBYOLNE NPOGNeMbl ANAarHOCTUKA U
neyeHus peakux 3aboneBaHun KpoBU B MMPE W Hallel CTpaHe.

MpmnBogATCA CcNNCKM opdaHHbIX 3ab60neBaHni KPOBU U CUHAPOMOB, OTHECEHHbIX K
KaTteropum pegkux. PaccmatpusaloTcs 1 aHanuanpyrtoTcs Hambonee akTyanbHble
npobnemsbl peakux 3abonesaHnin, TpebyloLne NepBoOHEPEHOro peLleHuns.
BonbwnHcTBO 3aboneBaHnn KPOBU BbI3BaHbl MyTaUNAMU B ONpeaeneHHbIX YacTsax
reHoB 1 MOryT nepefaBaTbCsl B CEMbAX

2 nekuus/cemuHap v3 uukna: ,Peagkve 3abonesaHusi KpOBU® (Kak COCTOSHUS,
BNUSAOLWME HA CNOCOBHOCTb KPOBU PYHKLMOHMPOBATL A0SHKHBIM 06pa3om)

Pestome: cnegytouimne kateropmm onucbiBatoT 3aboneBaHns KpOBU, KOTOPbIE
BbI3bIBAOT CHUXXEHME CoAepKaHUS KOMMOHEHTOB KPOBU UMW BAUSAIOT Ha UX (PYHKUMIO:
* aHemusi — ecnu 3aboneBaHne 3aTparMBaeT IPUTPOLUTDI * NIENKOMNEHUS — eCnu
3aboneBaHue 3aTparMBaeT fienkouuTbl * TpoMbounToneHms — ecnu 3abonesaHne
KacaeTcsa TpomMbounToB

AHanunanpytoTca 3aboneBaHnsa KpOBU, NPU KOTOPbIX NOBbILLAETCA CoaepXXaHme
KOMMOHEHTOB KPOBM, K HUM OTHOCATCS: * 3pUTPOLMTO3 — ecnv 3aboneBaHune
3aTparmBaeT KpacHble KPOBSIHbIE TefbLia * NeNKounTo3 — ecnv 3aboneBaHune
3aTparmBaeT 6enble KpoBsHbIE TENbLA * TPOMOOUNTEMNSA NN TPOMBOLIMTO3 — eCnu
3aboneBaHune kacaeTca TpoMbounTOB

3 nekuusi/cemuHap — u3 yukna: ,Pegkme 3aboneBaHus KpoBu“ (kak COCTOSAHUS,
BNUAOLLME HA CNOCOBHOCTb KPOBU (PYHKLIMOHMPOBATb AOSKHBIM 06pa3om)

Pestome: 6enble KpoBsiHble TeNbLIA MOMOratoT opraHmamy 60poTbecst ¢ MHEKLMen
OCHOBHbIMM TUNaAMM ABNSAOTCA: * HEUTPOGUIIbI, KOTOPbIE YHUYTOXaKOT GakTepum 1
BMPYCbI * MTMMAOLUTLI, KOTOPbIE YOMBAIOT BUPYChI U PETYNIMPYIOT UMMYHHYIO CUCTEMY
* MOHOUUTBI N1 Makpodharu, KoTopble NUTAKTCA MEPTBbLIMU UK
AEe3aKTMBUPOBaAHHbIMK BakTepuamun, Bupycamm 1 rpubkamm « 6asocunsl n



303MHOMWIbI, KOTOPbIE NOMOralT OpraHM3My pearnpoBaTh Ha annepruyeckme
peakuum U yHUYTOXaTb NapasvToB

MprBOOATCA HEKOTOPbIE HAPYLUEHWS, CBSA3aHHbIE C ferkoLumMTamMu, BAUSLWMe Ha
pasnu4yHble TUMNbI NENKOLMTOB B KPOBU, B TO BpeMs Kak Apyrne 3abonesaHus
3aTparnBaroT TOSIbKO OOUH UK ABa onpeaeneHHbix Tuna. Y3 natu tunos
NEeNKoLMTOB HENTPOMUIbI U MMM OLNTLI NoABepratTca HanbonbLeMy
BO3[ENCTBUIO.

4 nekumusa/cemuHap — 13 yukna: ,Pegkne 3aboneBaHmsa KpoBu“ (kak COCTOAHUS,
BNUAOLLME HA CNOCOBHOCTb KPOBU (PYHKLIMOHMPOBATb AOSKHBIM 06pa3om)

Pestome: Tunbl HEKOTOPbIX J'IeVIKDLI,VITaprIX 3aboneBaHun

Benble KpoBsiHbIE TENbLA HAYMHAKOT CBOIO KM3Hb B KOCTHOM MO3re 1 pa3BMBaloTCA B
pasnuyHble TUMbl KNETOK, KaXXAbI N3 KOTOPbIX BbIMOSHAET CBOK MMMYHHYHO
dyHKUMO. BonbIMHCTBO 3abonieBaHnI, CBA3aHHbIX C NenkounTamm, asnaTca nmbo
pPasHOBNOHOCTLIO paka, imbo nponudepaTuBHbIMU 3aboneBaHnsaMU. Ha 3aHATUM
naeTtcsa nogpobHbIn aHanu3 aTux 3aboneBaHnn, BKAOYAN UX NPOSIBEHUS, CKPUHMHI
N KITMHUYECKY0 OMarHoCTUKy, nevyeHne n gpyrme BaKHble acnekTbl, KacaroLlmecs
yxoda 3a naumeHTamu, Takme Kak:

- JlenkoneHus - JlIumcoma - cylectByeT ABa OCHOBHbIX TUMa NUMOMbI: nmdomMma
XODKKMHA U HEXODKKMHCKaA nuMmdoma

- Jlenko3bl cBsi3aHbl C HAKOMNSIEHNEM aHOMarTbHbIX BenbIX KPOBAHbLIX TeNeL B KOCTHOM
MO3re, YTO NPensTCTBYeT ero cCnocobHOCTU BblpabaTbiBaTbh KpaCHbIE KPOBSIHbIE
Tenbua n TpoMbouunThbl. Jlenkosbl MOryT ObiTb OCTPbIMKU U pa3BUBaTLCS ObICTPO, UK
XPOHUYECKMMU N pa3BMBATBLCHA NOCTENEHHO C TEYEHNEM BPEMEHN

- Muenomsbl cBsi3aHbl C HAKOMNSIEHNEM Nia3MaTUYECKMUX KITETOK B KOCTHOM MO3re, YTo
npendaTcTtsyeT pa3BUTUIO U q)yHKLl,I/IOHI/IpOBaHI/II-O OPYrnxX KrneTok Kposu

5 nekuumsi/cemuHap — 13 uukna: ,Pegkue sabonesaHnsa KpoBu® (Kak COCTOSIHUS,
BNUSIOLWME HA CNOCOBHOCTb KPOBU PYHKLMOHMPOBATL AOSHKHBIM 06pa3om)

Pestome: paccMmaTpunBaroTCA TUMbI 3aboneBaHnn SPUTPOLNTOB - aHEMUN, NPU
KOTOPbIX 3PUTPOLUMUTOB HEOQOCTATOYHO UITN KNETKA q)yHKLl,I/IOHI/IpyPOT HenpaBsuJibHO,
SABNAIOTCA OgHUMU U3 Hanbonee pacnpocCTpaHeHHbIX 3aboneBaHumn KpoBU

O6cyxpatoTca Hanbonee pacnpocTpaHeHHbIE TUMbL: * xene3oneuunTHbIe aHeEMUK
— KOr[a opraHu3mMy He XBaTaeT Xeresa Uin OH He MOXET A0SKHbIM 06pa3om ero
ycBamBaTb * aHeEMNS BO Bpemsi bepeMeHHOCTM — Koraa NnoTpebHOCTb B KpaCHbIX
KPOBSIHbIX TeNbLax NpeBbillaeT HOPMY * aBUTAMUHO3HbIE aHEMUM - OBbIYHO
BbI3bIBAOTCHA HU3KMM NOTpebneHmem ¢ nuiien ButammHa B—12 n dponuneson
KUCIOTbI. * HEHacNeaCTBEHHbIE FEMONIMTUYECKME aHEMUM — MPU KOTOPbIX KpacHbIe
KpOBSIHblE TefbLa pa3pyLlalTcs B KPOBOTOKE HEHOpPMarbHbIM 06pa3om B
pesynbTaTte TpaBMbl, 6ONE3HM UK NpMemMa fiekapcTB * HACNeACTBEHHbIE



reMmoJinTn4eckne aHeMnm — MNpun KOTOpPbIX KpaCHblEe KPOBAHbIE TEJbLa pa3pyLlatoTCcAd
6bICTpee, 4yeM OpraHmM3m ycnesaeT UX 3aMeHUTb. ¢ annactn4eCkne aHeMnmn — Koraa
KOCTHbIN MO3r nepecraet Bblpa6aTbIBaTb OOCTaTO4YHOE KOJINHECTBO KIETOK KPOBW.

6 nekumsi/cemuHap — n3 uukna: ,Pegkune sabonesaHnsa KpoBu® (Kak COCTOSIHUS,
BNUAOLLME HA CNOCOBHOCTb KPOBU (PYHKLIMOHMPOBATb AOSMKHBIM 06pa3om)

Pestome: Tunbl TpoMOOLIMTaAPHBIX HapYLLEHNI
K pacnpocTpaHeHHbIM TPOMBOLMTapHbLIM HapYyLUEHUSIM OTHOCATCS:

- Flemopmnuga - aTo reHeTudeckoe 3aboneBaHne, BbI3BaHHOE HEQOCTATKOM UK
0edeKTHOCTbIO (pakTOpPOB CBEPTLIBAHNA KPOBU YeroBeka

Y nogen ¢ remounuen KpoBoTedeHne bonee onuTenbHoe nnn obunbHoe, Kak
Hapy)XHoe, TaK U BHyTpeHHee, YeM y ntogen 6e3 atoro 3aboneBaHus

- bonesHb Bunnebparnga - 3To 3aboneBaHne BO3HUKAET, KOraa B OpraHM3me He
xBartaeT (paktopa BunnebpaHga (VWF)

B 10 BpeMA KakK MHOIrme TpOM6OLl,I/ITaprIe HapyLweHnAa cBA3aHbl C YMEHbLLUEHNEM
KoJinyecTtBa TpOM6OLlMTOB, NPUCYTCTBYHOLLNX B KPOBU, UITN UX Q)yHKU,MM, HEKOTOpbIe
COCTOAHNA MOTYT Bbi3blBaTb N30bITOK TpOM6OLl,I/ITOB

7 nekumsi/cemuHap — 13 uukna: ,Pegkue sabonesaHnsa KpoBu® (Kak COCTOSIHUS,
BNUSAOLWME HA CNOCOBHOCTb KPOBU PYHKLMOHMPOBATL A0SHKHBIM 06pa3om)

an/IMepOM TakKoW HO30M0rMn Unu KJ'IaCCVI(bI/IKaLI,I/IVI ABNAKOTCA:

"emornobuHonaTum - 370 3aboneBaHms, NpU KOTOPbIX B 3puTpounTax obpasyerca
©enok remornobuH. 'emornobuH - 3To Monekyna, 6oratas »xenes3om, kKotopas
OTBEYaEeT 3a KpacCHbIi LBET KNneTok. [emornobnHonaTtmm Bbi3biBalOT aHOMaITbHYHO
BbIpabOoTKy MM N3MEHEHME CTPYKTYpbl remornobuHa

Mprmepbl remornobuHonaTui BKNOYAKOT: * CEPNOBUAHOKIETOUYHYO aHEMUIIO *
Tanaccemuto * 3abonesaHne remornobuHa C « * 3aboneBaHune remornobumHa S-C
HapylweHus yutockeneTa BKOYAKT COCTOSAHUS, KOTOPbIE U3MEHSIKOT CTPYKTYPY UNn
NPOHNLLAEMOCTb 3PUTPOLMTOB MU nx membpan. CneunanmcTsl B 0b6nactu
3[paBOOXPaHEHMS TaKKe MOryT Ha3blBaTb 3TN COCTOSAHNA MEMBpaHonaTUsiMm
apuTpoumMTOB. NpuMepbl HapyLLEeHMI LMTOCKeNeTa BKOYaT HAacneLCTBEHHbIN
chepounTos 1 INIMNTOLMTO3

OH3MmMonaTum - 3TO reHeTu4eckne 3aboneBaHuns, KOTOpble BNUSAIOT Ha BbIpabOTKy
hepMEHTOB B 3pUTPOLIUTAX W KNETOYHbIN MeTabonmam

8 nekuusi/cemuHap — n3 uukna: ,Pegkue sabonesaHnsa KpoBu® (Kak COCTOSIHUS,
BNUAOLLME HA CNOCOBHOCTb KPOBU (PYHKLIMOHMPOBATb JOSKHBIM 06pa3om)

B kayecTBe HO30MOrMYeCcKMX NPUMEpPOB NPOBOANTCH pa3top:



CepnoBWAHOKNETOYHAs aHEMUSA — 3TO OAMH U3 BUOB CEPrOBUAHOKIETOYHOM
aHeMuu. MNpun cepnoBUOHOKNETOYHON aHEMUN KNETKN KPOBU AeDOPMUPYIOTCS U
normbatoT CrULLKOM paHo. OTO Bbi3blBAa€T HEXBATKY 3PUTPOLUTOB U MOXKET NPUBECTY
K ApyrMm npobnemam, Hanpumep, K TOMy, YTo KneTkam GyaeT TpyAHO NepemMeLlaTbcst
MO KPOBEHOCHbLIM COCcyaam

CepnoBugHokneTo4yHasi bonesHb ABNAETCs HacneacTBEHHbIM 3aboneBaHneM.
CyLiecTByeT HECKOSbKO PasfiMyHbIX TUMOB CEPNOBUOHOKNETOYHON aHEMUN, B
3aBUCMMOCTM OT YepT, KOTOpble YenoBeK yHacnegosan oT CBOUX poguTenen.

CepnoBugHokneToyHas aHemus, Takke HasbiBaeMasa HbSS, sisnsietca 6onee
TsHKenown gopmon ceprnoBULHOKNETOYHON aHEMUMN

HanbHeliwue Mmeponpusimusi.

[Mocne okoHYaHus nekunin/ceMnHapoB niaHupyeTcs NpoBeAeHne KOHTPOSIbHOIro
onpoca no Teme «Pegkune metabonnyeckme HapyLleHUs» ¢ 06Cy>KaeHneM Takmx
npobnem, Kak CyTb onpeaeneHnn gaHHbIX peaknx 3abonesaHum, X CUMNTOMaTUKN,
ANarHoCTkn n andpdepeHumanbHOW ANarHoCTUKK, BIIUSIHUA TeHETUYECKUX (hakTopoB
N bakTOPOB BHELLHEWN Cpeabl HAa UX pPasBUTUS, BIUAHNE CTPECCOB Ha TeYeHne
©epeMEHHOCTN, XPOHNYECKNX MHAEKLMIA 1 Op.

B 3aknyeHnn Kypca CcTygeHTaMmu NpoBoagnTCS:

- Npe3eHTaumst O4HOro U3 peakux (opdaHHbIX) MeTabonmyeckmx sabonesaHui
/CUHOPOMOB Ha aHIMNNCKOM A3bIKe

- NoAroToBka n caada NMCbMeHHbIX pecbepaTOB Ha PyCCKOM " aHIMUNCKOM A3blKax

JNTyywive paboTbl ByayT BKIOYEHbI B COOpHUK paboT ctygeHToB MITY, nocBsLLEHHOrO
peakum (opcaHHbIM) 3aboneBaHms M Unm onybrmMKoBaHbl B HAY4YHbIX MEANLMHCKUX
XypHanax

The program of lectures/seminars of autumm/winter semester
2024-2025 on the topic of ,,Rare blood disorders*

Lecture 1 - introductory topic: ,Rare blood disorders as a conditions that impact the
blood’s ability to function correctly*

Summary: The presented current data on rare blood disorders, definitions are given,
the approaches to assessing the frequency and prevalence of diseases, the existing
problems of diagnosis and treatment of rare blood diseases in the world and our
country. We give lists of rare blood diseases and syndromes, classified as rare. We
consider the most urgent problems of rare diseases, requiring first step solutions.

A majority of blood disorders are caused by mutations in parts of specific genes and
can be passed down in families



Lecture 2 - introductory topic: ,Rare blood disorders as a conditions that impact the
blood’s ability to function correctly*

Summary: The following categories describe blood disorders that cause a decrease
in blood components or affect their function:

« anemia — if the disorder involves red blood cells
« leukopenia — if the disorder affects white blood cells
« thrombocytopenia — if the disorder concerns platelets

Categories of blood disorders that increase blood components are:

« erythrocytosis — if the disorder involves red blood cells
« leukocytosis — if the disorder affects white blood cells
« thrombocythemia or thrombocytosis — if the disorder concerns platelets

Lecture 3/ seminar - topic: ,Rare blood disorders as a conditions that impact the
blood’s ability to function correctly*

A nosologic or classification example is: white blood cells help the body to fight
infection

The major types are:

e neutrophils, which destroy bacteria and viruses
« lymphocytes, which kill viruses and regulate the immune system

e monocytes or macrophages, which eat dead or deactivated bacteria, viruses,
and fungus

« basophils and eosinophils, which help the body respond to allergic reactions
and help destroy parasites

Some white blood cell disorders impact all the different types of white blood cells in
the blood, while other disorders only involve one or two specific types. Of the five
types of white blood cells, neutrophils and lymphocytes get impacted the most

Lecture 4/ seminar - from the cycle ,Rare blood disorders as a conditions that
impact the blood’s ability to function correctly®

A nosologic or classification example is: types of white blood cell disorders

White blood cells help the body to fight infection. They begin life in the bone
marrow and develop into different types of cells, each having a different immune
purpose. Most white blood cell disorders are either a type of cancer or proliferative
disorders.


https://www.medicalnewstoday.com/articles/158800.php
https://www.medicalnewstoday.com/articles/285666.php
https://www.medicalnewstoday.com/articles/285666.php
https://www.medicalnewstoday.com/info/cancer-oncology/

We give detailed analysis of disorder including its presentation, screening and clinical
diagnosis, treatment, and other relevant aspects pertaining to the care of patients,
such as:

- Leukopenia

- Lymphoma - there are two major types of lymphoma: Hodgkin’s and
non-Hodgkin lymphoma

- Leukemias involve the build-up of abnormal white blood cells in the
bone marrow, which interferes with its ability to produce red blood cells
and platelets. Leukemias can be acute and develop quickly, or chronic
and develop more gradually over time

- Myelomas involve the build-up of plasma cells in the bone marrow,
which interferes with the development and function of other blood cells

Lecture 5/ seminar - from the cycle ,Rare blood disorders as a conditions that
impact the blood’s ability to function correctly”

A nosologic or classification example are: types of red blood cell disorders

Anemias, where there are not enough red blood cells or the cells do not work
correctly, are among the most common blood disorders

We discuss most common types are:

iron-deficiency anemias — when the body does not have enough iron or
cannot properly absorb it

pregnancy anemia — when there is more of a demand for red blood cells than
normal

vitamin-deficiency anemias — usually caused by low dietary intake
of vitamin B-12 and folate

non-inherited hemolytic anemias — where red blood cells are broken and
destroyed in the bloodstream abnormally, either by injury, illness, or
medications

inherited hemolytic anemias — where red blood cells are broken down or
destroyed more quickly than the body can replace them

aplastic anemias — when the bone marrow stop producing enough blood cells

Lecture 6 / seminar - from the cycle ,Rare blood disorders as a conditions that
impact the blood’s ability to function correctly®

A nosologic or classification example is: types of platelet cell disorders

Common platelet disorders include:

- Hemophilia - is a genetic condition caused by a lack of or defective
clotting factors in a person’s blood. People with hemophilia bleed longer


https://www.medicalnewstoday.com/articles/146136.php
https://www.medicalnewstoday.com/articles/161727.php
https://www.medicalnewstoday.com/articles/195878.php
https://www.medicalnewstoday.com/articles/287677.php

or more excessively, both externally and internally than people without
the condition

- Von Willebrand disease - this disease occurs when the body lacks the
von Willebrand factor (VWF)

While many platelet disorders involve a reduction in the number of platelets present
in the blood or their function, several conditions can cause an excess of platelets

Lecture 7 / seminar - from the cycle ,Rare blood disorders as a conditions that
impact the blood’s ability to function correctly”

A nosologic or classification example are:

Hemoglobinopathies - are disorders that involve the hemoglobin protein within RBCs.
Hemoglobin is an iron-rich molecule responsible for the red color of the

cells. Hemoglobinopathies cause an abnormal production or change the structure of
the hemoglobin. Examples of hemoglobinopathies include:

« sickle cell anemia

« thalassemia

« hemoglobin C disease

« hemoglobin S-C disease

Cytoskeletal abnormalities include conditions that change the structure or
permeability of the RBC or its membranes. Health experts may also refer to these
conditions as RBC membranopathies. Examples of cytoskeletal abnormalities
include hereditary spherocytosis and elliptocytosis

Enzymopathies - are genetic conditions that affect the production of enzymes in
RBCs and cell metabolism

8 lecture / seminar — - from the cycle ,Rare blood disorders as a conditions that
impact the blood’s ability to function correctly”

A nosologic or classification example are:

Sickle cell anemia is a type of sickle cell disease. Sickle cell disease creates blood
cells that are misshapen and die too early. This causes a shortage of RBCs and may
lead to other issues such as the cells having difficulty traveling through the blood
vessels

Sickle cell disease is an inherited condition. There are a few different types of sickle
cell disease, depending on the traits a person inherits from their parents. Sickle cell
anemia, also called HbSS, is a more severe form of sickle cell disease

Further activities:



https://labtestsonline.org/tests/hemoglobinopathy-evaluation
https://rarediseases.info.nih.gov/diseases/6639/hereditary-spherocytosis
https://www.medicalnewstoday.com/articles/sickle-cell-anemia
https://www.medicalnewstoday.com/articles/315801

After the end of lectures/seminars, it is planned to conduct a control survey on the
topic "Rare metabolic disorders" with a discussion of such problems as the essence
of the definitions of these rare diseases, their symptoms, diagnosis and differential
diagnosis, the influence of genetic and environmental factors on their development,
the impact of stress on pregnancy, chronic infections, etc.

At the conclusion of the course, students are conducted:

- presentation of one of the rare (orphan) metabolic diseases/syndromes in English
- preparation and submission of written abstracts in Russian and English

The best works will be included in the collection of works of MSU students devoted to
rare (orphan) diseases or published in scientific medical journals



