MuHucTepcTBO 3gpaBooxpaHeHus Poccuiickon Qeaepauum
depepanbHoe rocysapcreeHHoe 6roaxeTHoe

obpasoBaTenbHoe yupexaeHue Bbiclero obpasoBaHus
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CupoepobriacTtHas aHeMUS

- -reTeporeHHasa rpynna 3abonesaHuin, rnaBHOM
OCODEHHOCTBLIO KOTOPOro SIBMSAETCS Hanuyme:

BonbLoe KonnM4ecTBO NaToNoOrM4eCcKmnx
cnpgepobnacTtoB (KonbueBUAHbIX cuaepobnacToB) B
KOCTHOM MO3re

XapaKkTtepuayrTcs MU30bITOMHBIM MUTOXOHAPMANbHLIM
HaKoMNneHneMm xernesa BOKPYr saep aputpodnactos

HeadpekTnBHbIN 3pnTPONO33

lNoBbllWEHHOE coaepXxXaHue xXerie3a B TKaHAX

- MoryT 6bITb
HacneacTBeHHbIMM
Nnm

BapbupytoLee Kornm4ectBo rmnoxXpoMHbIX an06peTeHHbIMI/I

SPUTPOLINTOB B KPOBU




Glasgow Med J. 1947 Sep;28(9):237-79.

Iron-staining erythrocytic inclusions with especial reference to acquired haemolytic anaemia. M CTO p N
McFADZEAN AJ, DAVIS LJ.

- HecmoTpsa Ha TO, YTO NEPUHYKINEeapHbIe BKITHOYEHUS rpaHyn B
apuTpobnacTtax Obinu Brnepeble onncaHbl B 1947 , y nauMEHTOB C
pasnnYHbIM1 BUAaMM aHeMUMU, obLLLee NOHMMaHUE Npobremsl
6bIno gocTurHyTo nocne nybnukauun Bjorkman, Dacie, Heilmeyer,
Bernard, and Mollin.(He paHee 50x-60x).

- [Mocne nx onucanun 6bina BblgeneHa cuenneHHasi ¢ nofiom
’MMNOXpoMHas cmp,epo6naCTHa;| aHeMU4.

- Cooley onncan nauneHTa ¢ aHeMunen (oBanoumnTos ), y KOToporo
BCKOpe Oblnia BbisiBNieHa HacneaCcTBEeHHas ,cuensieHHas ¢ nonom
6onesHb , pa3BMBLLASCA B CBA3WN C MyTaUMen B
aMmuHoneBynuHatcuHTase , ALAS2

- MNo3xe 6bINo onncaHo ayTOCOMHO Hacneayemoe 3aboneBaHue u
Takke cuaepobnacTbl Oblv 06HapY»KeHbl Npy cuHapome MNupcoHa
, 3a0oneBaHNUN Npu MUTOXOHAPUATbHBIX MyTaLUsIX.

- CugepobnacTHas aHeMUsi MOXET ObITb TaKKe accoLMmpoBaHa C
pasnu4YHbiMn 3aboneBaHnsAMU, B YAaCTHOCTU, C MPUMEHEHNEM
aHTUTYBepKynesHbIX NpenapaTos, OTPABIEHNEM CBUHLIOM.




npuobpeTeHHasd

[NonuknoHanbHas;

Pesynbrat
Bo3gencteus J1C,
TOKCUHOB, MOXET

coBnagaTtb C

Te4yeHnem

BOCManuUTENbHOro
NN OMyXosieBoro
3aboneBaHusa

CupoepobnacTtHas

aHeMus

Kenneth Kaushansky - Williams
Hematology 9 edition , 2016.

HacnegcTBeHHas

X-cuenneHHoe,

o M oHOKNoOHanbHasa

asnsietcda Yactoto MOC; (knoHanbHas
LMTONEHUSA NN ONUrobnacTHbIN
MUWUENONOHbIN NEeNKO3, MOXET
nporpeccmpoBaTb A0 OCTPOro
nenkosa) .

AyTOCOMHOE
MuToxoHgpuansHoe

NHoraa naumeHTbl C CEMENHbIM
3abonesaHnem passusatotr MAC
no3xe, HO 3a ATUMWU PeaKNMMU
ncKknoYeHnsamm 3aboneBaHus
OTSIMYHbI U OQHO B APYroe He
nepexoauT 1 He HabngaeTca
OAHOBPEMEHHO




TABLE 5.2. CLASSIFICATION OF SIDEROBLASTIC
ANEMIA

Knaccudumkarps |

Genetic

X-Linked
Erythroid 8-aminolevulinic acid synthase (ALA-S2) (see Fig. 5.30)
Sideroblastic anemia with ataxia (gene ABCB7, an ATP-binding

cassette protein)
TABLE 59-1. Classification of Sideroblastic Anemias NDUFB11 (mitochondrial respiratory chain protein)
I. Acquired Mitochondrial
A. Primary sideroblastic anemia (myelodysplastic syndromes) Mitochondrial amino acid carrier protein SLC25A38
(Chap. 88) Mitochondrial respiratory enzyme mutations, e.g. Pearson,
1. Subunit 1 of the mitochondrial cytochrome oxidase®*ss mfs";—saym ;y(:droges S e s
B. Sideroblastic anemia secondary to: A afgene ng formitochiondriak tymeyt 1 Synihase)
s utosom
1l Isoma.zld2 o kot 5
& Py'az'“a_m'dez Erythropoietic protoporphyria (gene ferrochetalase)
B. Cycloserine' Thiamine-responsive megaloblastic and sideroblastic anemia
4. Chloramphenicol'*® (gene SLC79A2 encoding the thiamine transporter THTR-1,
5. Ethanol"® e.g. DIDMOAD syndrome)
6. Lead® Other rare forms (see text)
7. Chronic neoplastic disease (Chap. 8) With B-cell immune deficiency (gene unknown)
8. Zinc-induced copper deficiency'41 Acquired
Il. Hereditary Primary )
A. X chromosome linked 5 Myel::ysplastlc syndromes
B. Aut | econdary
s G ; St ; ; Associated with malignant marrow disorders, such as acute
1. Defects in the erythroid specific mitochondrial carrier myeloid leukemia, polycythemia vera, myelofibrosis, and myeloma
family protein SLC25A38% hiesapiral petal sl : 5
Drugs (isoniazid, pyrizinamide, cycloserine, chloramphenicol,
2. Mitochondrial myopathy and sideroblastic anemia (PSU1 penicillamine, fusidic acid)
mutations) %1% Toxins (lead, :aloohol)
C. Mitochondrial Megaloblastic anemia, hemolytic anemia, pregnancy, rheumatoid
1. Pearson marrow-pancreas syndrome'*" arthritis, carcinoma
Kenneth Kaushansky - Williams Hoffbrand Color Atlas of Clinical_Hematology Molecular_and_Cellular_Basis_of

Hematology 9 edition , 2016. Disease 5 ed 2019
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IANNOemMmnosioru

Bce HacrneactBeHHble OPMbI BCTpeYaroTcs peako.

[penpacnonoXeHHOCTM K AaHHOMY 3aborneBaHuio no

4798 HaLMOHaNBHOCTY HeT.

dopmbl, MHOYLMPOBaHHbIE NTEKAPCTBEHHBIMMU
npenapartamu , BCTPEYaTCs TakKe Crnopaandeckm
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Fig. 5.27. lron—sulfur clusters. The most frequent in nature are 2Fe-2S.
e SR S e v
tion :yansing;.and DNA repair.Their assembly is complex and d:f:m'?f“m_e Fig. 5.26. Mitochondrial iron metabolism. ALA, 5-aminolevulinic acid; CoA,
e e s omel rmamwe The oreliny coenzyme A; COP. coproporphyrin; Fe=S, iron—sulfur cluster; PIX, protopor-

phyrin IX.

- CnoepobnactHasa aHeMusi BbidBaHa pasnnyHbIMU MPUYMHaAMU
(ObIBAET KaK BPOXOEHHOW, TaK N NPUOBPETEHHOWN) 1 CBA3aHa C
HapyLIEHUAMN B CUHTE3E rema, MeTabonmname xenesa B
MUTOXOHAPUAX, B MUTOXOHAPWAaNbHON AblXaTerbHOW Uenu, B
dopmumpoBaHMK KracTtepa xeneso-cepa (ABnATCA KopakTtopamu,
TpebyrLwnmMmnca ans MUTOXoHApuanbHbIX PEPMEHTOB N HEKOTOPbIX
unto3osnbHbIX (IRP1)). 2Fe-2S,3Fe4S,4Fe-4S —camble 4YacTble
Knactepbl U gedeKkTbl B HUX CNOCOOHLI BbI3BaTb psif NaTtosfiorum, B
YaCTHOCTU, N cuAepPodNacTHY0 aHEMUIO.



Mopdonorua

A

Figure 59-1. Marrow films. A. Normal marrow stained with Prussian blue. Note several erythroblasts without apparent siderotic (blue-stained)
granules. The arrow indicates erythroblast with several very small cytoplasmic blue-stained granules. It is very difficult to see siderosomes in most
erythroblasts in normal marrow because they are often below the resolution of the light microscope. B. Sideroblastic anemia. Note the florid increase
in Prussian blue-staining granules in the erythroblasts, most with circumnuclear locations. These are classic examples of ringed sideroblast, which
are by definition pathologic changes in the red cell precursors. In some cases, cytoplasmic iron granules are also increased in size and number, also a
pathologic change. (Reproduced with permission from Lichtman's Atlas of Hematology, www.accessmedicine.com.)



U U L i |
5 untranslated mitochondrial region corresponding
region targeting to bacterial ALA-S
(IRE) sequence sequences
I 22 kb
Fig.5.30. Sideroblastic anemia: Mutations in the 8-aminolevulinic acid synthase (ALA-S) gene in patients with X-linked si ic anemia. IRE. |

element. The superscript numbers in parentheses refer to the number of cases described at the time of writing. (Courtesy of Professor DF Bishop.) i

poXaeHHasi cmaepoonacTHas

AHANMIACG

exons: 1 2 3 4

Fig. 5.29. Sideroblastic anemia (hereditary). A, Bone marrow fragments stained for iron show a gross increase in iron in a patient who had been transfused
for many years before the diagnosis was made.Treatment with pyridoxine allowed a satisfactory rise in hemoglobin, enabling subsequent venesections for reduc-

tion of iron overload. B, High-power view shows multiple ring sideroblasts and increased iron (hemosiderin) in macrophages.

Hanbonee pacnpoctpaHeHHasi BpOXXOEHHas
cnpgepobnactHasa aHemust aBnsaeTcs opmon,
cLUEenfeHHON ¢ X-XpOMOCOMOW, BbI3BAHHOM
reTepo3nUroTHbIMM repMUHATUBHBIMU MYyTaLNAMMU
reHa ALAS2, yyacTtBytoLwlero B BMocnHTe3e rema.

[MnpnpokcuH (BUTaMuUH By) SiBNSieTCS OCHOBHbBIM
KOo(pakTopoM aToro oepMeHTa, Taknmm obpasom,
NauMeHTbl MOryT pearnpoBaTtb Ha BBeJeHUE
NMMPUOOKCHHA.

MHorouncrneHHble gpyrue cuenneHHble ¢ X-
XPOMOCOMOW, ayTOCOMHbIE N MUTOXOHAPWUAarbHbIE
dopMbl BTN NOEHTUPULMPOBAHBI NPU MyTaLUAX
B reHax, y4acTBYIOLWMX B CUHTE3E rema.

QpUTPOLINTLI MUKPOLIUTAPHBIE U TMMOXPOMHbIE.

Fig. 5.33. Congenital sideroblastic anemia: Electron micrograph of skeletal
muscle of a 42-year-old man showing bizarrely shaped mitochondria with
abnormal cristae and intramitochondrial paracrystalline inclusions. The
changes are typical of a mitochondrial respiratory chain defect. (Courtesy of
Professor AHV Schapira.)



DIDMOAD* cuHgpom (CuHapom

Bonbdhpama)

PasBépHyTas KIMHM4Yeckas KapTuHa
(beHOoTMNNYECKN) BCTpevaeTcs
NpnonM3nTensLHO y 75 % nauneHToB.

[lepBble NpoABreHNa B 5-6 ner,
NPOAOIMKNUTENBLHOCTL XWU3HU okono 30

Mpouncxoant myTtaumsa reHa SLS19A2, kogupytoLlero
TpaHCNopTep TMaMUHa, @ TUAMUH y4acTBYET B CUHTE3e
cybectpata ana ALAS2, oTBevatoLLero 3a CUHTE3 rema u

KonbLEBUOHbIX cuagepobnactos

Y Takux nogen BctpedaeTca TMaMmnH-3aBMcMmas
mMeranobnacTtHaga n cngepobnacrtHas aHemus

Diabetes Insipidus,
Diabetes Mellitus

(HecaxapHbli, caxapHbli AnabeT NHCYNTMHO3aBUCUMbIN);
Optic Atrophy (aTpodua gncka spuTesnibHOro HepBea);

Deafness (TyroyxocTtb) — ayTOCOMHO-
PEeLECCUBHbLIN CUHOPOM.

Fig.5.34. Sideroblastic anemia:An | | -year-old boy with congenital deafness,
optic atrophy, diabetes mellitus, and megaloblastic and sideroblastic anemia
(a variant of DIDMOAD syndrome). His older sister showed the same
syndrome, but in her case the anemia responded to thiamine. In this patient
the anemia was refractory to thiamine, pyridoxine, and folic acid. and regular
blood transfusions were needed. (Courtesy of Dr. JZ Wimperis.)



Cunapom MupcoHa g e

CuHpgpom lNupcoHa- pedpakTepHas
cngepobnactHaa aHeMus C Bakyonmsaumen
NpeawecTBEHHUKOB KITETOK KOCTHOMO Mo3ra u
9K30KPUHHOW ANCHYHKLUMEN NOLXKENYL04HOMN.

- YacTto cdhatanbHO B MnageH4YecTBe 1 AeTCTBE.
- AHEeMusA neynTca 3amMecTUTENbHO

TpaHcy3nsamu. S

- HacTbl HENTPONEHNSA 1 TPOMOOLINTONEHUS

- HapyLueHus 3Kk30kpMHHOM YacTy §  moonarat otnonata
NOMAXKenyao4yHOM NPUBOAAT B XPOHUYECKOM
Manbabcopbuum 1 anapee. mima T Gy oo 8 ®

- YacTo nponcxoamnT nakToaumaos u Hapyliae! (:l ) @Zv
pabora neueHu. oo N @) gz > @O

- OCHOBHbIE NPUYNHBI CMEPTU —MHAEKLIMN B Pt w1 s
Te HEeUTPONEeHMU, NeYyeHoYHas b ol ek ool ko b ool i b bl e

HeOoCTaTOMHOCTb U MeTabonnyeckum KPpU3unc.

- B OCHOBHOM MCX0[, 3aBUCUT OT TOTO, CKOMNbKO
MUTOXOHOPUI NOBPEXOEHO N OT
pacnpeneneHnst B TKaHsIX..



[MpuobpeTeHHasA BTOpPUYHA!
cupgepobnacTtHasg aHeMuUs

- JleBOMULETUH NHIMBUpPYET 6enok
MUTOXOHAPUIN, HeO6XoaANMbIN
ansi obpasoBaHUs aHEPrnK

- \3oHnasug n uuknocepuH
NHIMBPUPYET aKTUBHOCTb
aMuHosneBynMHaTcuHTasbl-C, a
CANPT MHIIMBUpPYET MHOINEe
dYHKLMN MUTOXOHOPUN.

- [NosBneHunto cngepobnacTos
CBA3bIBAKOT C TEM , 4TO pag J1IC
CNOCODCTBYET OTIOXKEHUIO
Xernesa B MUTOXOHOPUSAX U
Xeneso Bbl3blBaeT NoBpexaeHue
reHoma MAHK, ymeHbLlasa cnHTes
doeppuTtnHa n B6.

- JledeHune: ncknoyeHne » | |
NPOBOLMPYHOLLMX 0aKTOPOB .. 8
Ha3HadeHve B6. . -

Fig. 5.35. Alcohol-related bone marrow toxicity: Vacuolation of a pronor-
moblast can be seen.




OTpaBrneHne CBUHLIOM

Fig. 5.36. Lead poisoning: A lead line in the gums of a young man with
abdominal colic. The poisoning was from prolonged occupational exposure
to molten lead.

A

Fig. 5.37. Lead poisoning. A, Peripheral blood film showing punctate basophilia. This is caused by precipitates of undegraded RNA, the result of inhibition by
lead of pyrimidine 5'-nucleotidase, one of the enzymes responsible for RNA degradation. Similar appearances occur in hereditary pyrimidine 5'-nucleotidas¢
deficiency (see Fig. 8.23). B, Bone marrow aspirate showing coarse siderotic granules in a ring around the nucleus of an erythroblast. (Perls’ stain.)

MosiBnsieTca xapakrtepHas
NIMHUSA Ha YerCTU

basodunus B
nepuepmyeckon Kposu

['MnoxpomHasa aHeMus
KonbueBuaHble cugepobnacTbl

KnuHuyeckue
NPoSABNEeHUSN:

MNepundepunyeckas

HenponaTus
AMUNHONEBYNUHAT aernapaTasa u

deppoxenaTtasa MHIMbUpyoTcs AHemus
(y4acTBYyIOT B CMHTE3€E rema) ABOOMUHAMNBHBLIE KOMUKM,

KoHncTnnaumsa

B KOCTHOM MO3re

basodunus B
nepndepruyeckon Kposu
(NepBbIN PUCYHOK, CBSI3@HO C
NHrMbupoBaHnem bepMeHTa,
KoTopbIn paspywwart PHK)




L
KnnHunyeckue

[MPOABJ1IEHUA

- MpnobpeteHHaa nepBUYHanA (KroHanbLHas)

cuaepobnacTtHasa aHemMus

Mpn naHHom Buae MAC
Hanbonee HU3Kas
BEPOSATHOCTb
TPOMBOLINTONEHUMN,
TpaHcdopmaumn B NIENKO3
N HEUTPOMNEHUMN.

Hecneuundundeckne

AHemusa
© CUMMTOMBI

bonee pegkne cumnToMBbI

NHdbekunn (peako)
MPY HU3KNX
rpaHynoumTax

TpombouunToneHus
- KPOBOTEYEHUS

CnabocTtb

acnMnToMaTtnyHad

brnegHocTb
[enaTomeranusa u
cnneHomeranus

Takke peakum
NMnoxoe pea

Hecneunduyeckne
CUMNTOMbI MpU
Bbonee TaXxenoun

doopme

caMO4YyBCTBME

YacTtbl neperpysku

Xenesom
[ncnHos nocne

Harpysku




KnnHnyeckne nposaBneHuns

- HacneacTtBeHHas cuaepobnacTHas aHemMus.

\ X-cLUenneHHas; 3aboneBaHmne reteporeHHoe

e HeBpOJ'IOFI/I‘-IeCKI/Ie HapylleHund:atakCuna,auncMeTpma , amcamnagoxokmMHe3nc, AMCMETPUA 1
WHTEHUNOHHbLIN TPEMOpP, Jierkoe oTCTaBaHUeE B pa3BUTUN TAaKXKe BO3MOXHO.

AHEMUYECKUN CUHOPOM

* BbriegHoOCTb- cambIn pacnpoCcTpaHeHHbI CUMMATOM

« CnneHomeranusa 4acTo

* MukpounTapHas runoxpoMmHasa aHeMuns

 Benbln pOCTOK KPOBM B HOPME UK YyTb YMEHbLUEH, BOCCTAHOBMIEHNE NOCHE CNIEHIKTOMUN

[Tpn MUTOXOHAPUANBHLIX HAPYLLUEHUSX aHEMUS MOXKET ObITb
MaKpoLUnTapHOMN.
B0O3MOXHO M3MEHEHNE OCMOTUYECKON PE3UCTEHTHOCTW.




OAK

* (MUKpouUTapHas aHeMuen unm nosbleHne nokasatens RDW,
0COBEHHO B COMETAHUN C NOBbILLEHNEM YPOBHSA CbIBOPOTOYHOMO
»xene3sa, catypaunn dpepputuHa n TpaHcdeppuHa)

* B ma3ke nepuepuryeckon KpoBu BbisiBNAETCAS ANMOPPU3IM
3pUTPOLIUTOB

* MoxeT HabntogaTbca 6asoguribHas 3epHUCMOCMb
apumpouyumos

VccnepgoBaHue KOCTHOrO Mo3ra,

*BbISIBMIAETCA HaNM4ne apuTpouaHoN runepnnasuv. B
pa3BMBalOLLMXCA 3pUTpoumuTax (KonbLueBuaHble cuaepobnacTbl)
MOXHO 0GHapYXMTb NAaTOrHOMOHWUYHbIE NEPUHYKIIEapHble
MUTOXOHOPWU, HACbILLEeHHbIe xene3oM. MoryT GbiTb BblpaXKeHbl
ApYyrue NpusHaky Muenogucniasnm, Takne Kak LUToNneHns

ancnrasug.

[lnarHocTuka

CopeprkaHne cBuHLUA.

*Ecnu npuunHa cngepobnactHom aHeMUn octaeTcs
HeyCTaHOBIEHHON

MOJ'IeKyJ'IFIpHO-FeHeTI/I‘-IeCKaFI SKCrnepTn3a

*B cnyyae mutoxoHapuansHon MyTauumn ee yaaeTtcs
noeHTurumposatb nuwb y 4-11% geten ¢ 6onesHamm
AblXaTenbHOW LEenu B CBA3U C Hanninem 60nbLIOro KonnyecTea
BapWaHTOB MOMTOMOK U SIBIIEHNEM reTeponsiasmmu.

Fig. 5.28. Sideroblastic anemia (hereditary): Peripheral blood film from a
9-year-old man shows a dimorphic anemia with a mixture of poorly

remoglobinized microcytic cells and well-hemoglobinized normocytic cells
JHb, I 1.5g/dL; MCV, 78L: MCH, 22.3 pg).




OndpdepeHumnanbHbIN AnarHos

XpoHunyeckoe XenesopedpakrepHas

Tanaccemus

BOCNaneHue, onyxonwu KOA -IRIDA

TABLE 5.4.  DIFFERENTIAL DIAGNOSIS OF HYPOCHROMIC MICROCYTIC ANEMIA

MCV Reduced in relation Normal or mild Reduced: very low for Usually low in Reduced®
MCH to severity of anemia reduction degree of anemia congenital type but

MCYV often raised in

acquired type
Serum iron Reduced Reduced Normal Raised Reduced®
TIBC Raised Reduced Normal Normal Reduced
Serum ferritin Reduced Normal or raised Normal Raised Raised
Serum hepcidin Reduced Raised Normal ? Raised
Bone marrow Absent Present Present Present Present
iron stores
Erythroblast iron Absent Absent Present Ring forms Absent
Hemoglobin Normal Normal HDA, raised in § form Normal Normal
electrophoresis

MCYV, mean cell volume; MCH, mean cell hemoglobin; TIBC, total iron-binding capacity; IRIDA, iron-refractory iron-deficiency anemia.
* Very low (MCV 45-6511).

"% saturation <5%. (IRIDA — iron-refractory iron deficiency
anemia)



JleyeHue

BonbwurHcTBO NauneHToB nosny4vatoT B6 B gosax 50-300 mr, HO pe3ynbraThbl He
BCerga ycneLuHbl

[ononHUTENBHO MOTYT NPUMEHATL ponmesyto KUcnoTy. KpanHe peako
NPUMEHSAIOT ONA YCUIeHus adodpekta Cblpon SKCTPaKT NevYeHu n
TpynTodaH. [Npu oTMeHe NUPMOOKCMHA BO3MOXHO YXYALLIEHNE COCTOSHUSA.

YacTbl neperpysku xxene3om, MOryT sSIBNATbCA MPUYNHON CMEPTH.

TpaHcnnaHTauums KOCTHOrO Mo3ra, kak MmenoabnaTtmMeHas , Tak U He
MuenoabnatueHasa NPUMEHSIIOTCS B NIEYEHUN TAXKEMbIX CryyYaeB
HacrnegcTBEHHOW aHEMUN




Figure 59-2. ic of iron uptake sferi h i fferi in is bound
; v (TR andi sl 2 o e
ferrin bya decrease in pH (~pH 55), reduced by STEAP 3 (six-transmembrane epithelial antigen of prostate 3-ferric reductase), following which the
metal is gh th brane by DMT 1. In erythroid cells, more than 90 percent of iron must enter mitochondria wherein
CH), the enzy inserts Fei inIX (Proto ), resides on thei the inner mi i

i intomi iais not fully i i lation of the transport
of heme from mit ia to globin i k ithas been a carrier in, heme binding protein 1 (gene:
i At sy 5 A \D(P) nicotinamide adenine dinucetid H reduced f
it lonos s process. CF ity 5 s ripaimiloton

siology iclogy in Humans. New York, NY: 2012)
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1.410 970 3a 3aboneBaHmne? Kakoe

n3obpaxeHne nuuiHee?
b TR &




L
1.CnpgepobnacTtHas aHemus. JInwHee-

npenapaT 340pOBOro KOCTHOroO Mo3ra-

npaBbl HWXKHUU




2. K BaM Ha npuem npuiien pebeHok ¢
NHCYITMHO3aBNUCUMbIM CaxXapHbIM AnabeTom,
aTpoduen 3puTenbLHOro Hepea 1 TYroyxocTbio. Y
Hero obHapy)keHa aHemusi. Kakoe 3aboneBaHune
byoem nogospeBaTb?

i
| onmmsonaren



2. K Bam Ha npuem npuwien pebeHokK ¢
MHCYNMHO3aBNCUMbIM CaxXxapHbIM AnabeTomMm,

aTpoduen 3puTenbLHOro Hepea 1 TYroyxocTbio. Y
Hero obHapy)keHa aHemusi. Kakoe 3aborneBaHme
byoem nogospeBaTb?

CuHgpom [npcoHa

Tanaccemus




3.[dnarHocTtunka cungepobnacTHOM
aHeMunmn?



Cnacubo 3a

BHUMaHue!
COMPONENTS OF BLOOD

IOSN()PH[—\C




