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BHOJIOTUA YEJIOBEKA

BHUMAHME! [1pu BbIIIOTHEHUH KCIEPUMEHTAIBHON YacTH pabOThI
HE00X0IMMO UCIOJIB30BaTh CPEJICTBA 3AIIUTHI: XaJIaThl U JJATEKCHbBIE TIEpYaTKu!

3amanue 1. D'eHeTuka W WMMMYHOJIOTMSI TpPyNn KpPOBH
yesoBeka (10 6ausos).

Paznuune mroaelt Mexy co0oil o rpymnmnaM KpoBH ObLIO MOKa3aHO aBCTPO-
BeHrepckuMu ummyHosioramu Kapinom Jlangmreitnepom u SHoMm SHCKkuUM B
Hayaje IpoIUIOro Beka. B OCHOBe pasaesneHus JIIoAEH 0 IPYIaM KPOBHU JIeKaT
cnenupruyecKre aHTUTeHbl OCJNKOB W TJIMKOJIUIUIOB IMJIa3MATUYECKOW MEMOpaHbI
KJIETOK KPOBH, y PAa3HBIX JIIOJEW B MOMYJSALIMU BCTPEYAIOTCS PA3HBIE COYETAHUS
ATUX aHTUTE€HOB. B Hacrosmee BpeMst n3BecTHO OKoyo 30 cUCTEM TpymIl KPOBH,
OJIHOM M3 HanboJjee KIMHUYECKH 3HauYuMBIX sBisiercs cucrema ABO. (Mmenno eé
Jlanamrelinep onucan UCHONB3Yysd OYKBBI «A» U «B» miis AByX MOBEPXHOCTHBIX
AHTUTCHOB DJPUTPOLMTOB, M OykBy «O» (or Hemerkoro cioBa Ohne) mis
OTCYTCTBHUS JIOOOTO M3 ATUX JBYX AHTUTEHOB (TIOPTOMY HCIIOJIb30BaHUE ITUDPHI
HOJIb U 00O3HAuYeHHs TPYMIbl KpoBu O sBISETCS TPUMEpOM xaproHa). Jlis
0003HaueHusi TPYII KPOBH MO MPEAIOKEHUIO SHCKOrO TakKe HCHOJIb3YIOT
pumckue udpsl, | coorBerctyet O, Il — A, II1 — B u IV — AB. B kpoBu mozeii ¢
IPYIIONA KPOBU A HAXOISTCS aHTUTENA K aHTUTeHYy B, y mrozieil ¢ rpynmoi KpoBu
B — k anTtureny A, y moxaei ¢ rpynmnoit kpoeu O — oba THma 3TUX aHTUTEN, Y
moneit AB Her HM aHTU-A, HU aHTU-B anturten. Ilpu KOHTakTe aHTUTEN C
COOTBETCTBYIOIIIMMHM AHTUI'€HAMH HAa IMOBEPXHOCTU KJIIETOK, KIJIETKHM MUIICHU
CBSA3BIBAIOTCA C AHTUTENAMU W COEAMHSIOTCA B IUIOTHBIE CKOIUICHMS (peakuus
arrmtotuHanuu). Aaturedsl ABO npencraBisitoT co0oil nmonrcaxapuibl, KOTOPbIE
OTJIMYAIOTCS KOHIIEBBIMHM OCTaTKaMHU — B aHTUT€HE A Ha 3TOM MecTe HaxoauTcs: N-
aleTUII-TAIAKTO3aMHUH, B aHTUreHe B — ramakrosa, a moxaei ¢ rpynmnoit kposu O
nojucaxapua OOBIYHO Ha OJHO 3BEHO KOpOYE€ U HE BBI3bIBACT 0Opa30BaHUs
AHTUTEN-arTIIOTUHUHOB (cM. Puc.1).
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Pucynok 1. Pazninuusa anturenos ABO.

3a cuHTE3 aHTUreHOB A M B u3 nosmcaxapuaa-npeaiecTBEHHUKA OTBEYACT
depmenT rnuko3mwiTpaHcdepasa |. Ee reH Haxoautcs Ha 9 XpoMOCOME M MMEET
aJlJIed, OTBEYAOIIKME 32 MPUCOEAUHEHHE K MONHcaxapuay-npeanecTBeHHUKy N-
anerrn-ramakrosamuna (1), ramaxrosst (1%), wm oTcyTcTBHE aKTHBHOTO (hepMeHTa
(). Jng Toro urToOBI  TUIMKO3WITpaHc(hepasza  y3HAJIA  IOJHCAXapUI-
MPEAIIECTBEHHUK, OH JIOJDKEH MUMETh OCTATOK (PYKO3bI, KOTOPBIM MPHUCOEAUHSET
npyroit ¢epmeHt, ¢yko3mirpancepasa H, rem koropoil Haxomutcs Ha 19
xpomocome. [ omnpenenenust rpynn KpoBu mno cucreMe ABO ucnoss3yror
[{oMMKIOHBI — pacTBOPbl PEKOMOMHAHTHBIX AaHTUTEN K aHTUreHam A u B
COOTBETCTBEHHO (Ha3BaHUE «L{OIMKIOH» MPOUCXOAUT OT HA3BAHUS YUPEKICHUS,
rae oHu ObuM paspabotansl — llenTpanenbii Opnena Jlenmna WHcTUTYT
[lepenuBanust Kposu). Ha Puc. 2 npenjoxkeHa poaocioBHAsl CeMbH, JJIsl YJICHOB
KoTopoi BaMm Hajno ompenenuTs Tpynnbl KPOBU M OTBETHUTh HA HECKOJBKO
BOIIPOCOB, CBA3aHHBIX C IPyIIIaMu KPOBHU.

H(») HG)
TeOEOO
(8) | 1

Pucynok 2. I'eHeanoruueckoe aepeBo k oopasuam Ne 1 — 4,




1. Kakue rpynmel kpoBu Brl

OXKUOAI OBl

YBUACTL Yy UYICHOB CCMBbH,

o0o3HaueHHbIX Huppamu 1 — 4? Yyrtute, 4TO BO3MOXKHO HECKOJIHKO BAPUAHTOB
T wieHa ceMbU. OTBEThI 0003HAUBTE 3HAKOM «+» B TaOnuIEe HUXe. (1 6ann)

Howmep usnena
CEMBbHU

1 (O)

I (A)

11 (B)

IV (AB)

1

2

3

4

2. Ucnonw3yst meToauky onpenenenus rpynn kpoBu (IIpunoxenue 1) u oOpasiisl
kpoBu Nel — 4 (HaxopnsTcs B mmpuiiax Ha Baimiem pabouem Mecte), ONpeaesiuTe

IpyNIbl KPOBU JJIsl WICHOB CEMbH, 0003HaueHHbIX Ha Puc. 2 mudpamu 1 — 4.
[TonydeHHbIC pe3ynbTaThl 0003HAYBTE 3HAKOM «+» B Tabmuile Hke. (2 6auia, no

0,5 6anna 3a xascoyro npasuibHo onpeoeneHHyo epynny Kposu,).

Homep obpa3siia
KpOBU

1 (O)

I (A)

11 (B)

IV (AB)

1

2

3. Uem moxkeT oOBbACHATHCS Hanuuue y pedeHka Nel (oOpazen kpoBu Nel) Toi

IPYIIIBI KPOBH, KOTOPYIO Bel y Hero onpenenvmm? (1 b6ann)

4. TIpeArnosioxkuTe, 0 KaKUM MOJICKYJISIPHO-TEHETUYCCKUM TMPUYHMHAM aJlIelib | He

KOJIUPYET aKTUBHYIO IIIUKO3UITpanchepasy (1 d6aun).




5. Hapucyiite cxemarnuno (kak Ha Puc.l) aHTUreHbl Ha MOBEPXHOCTH KIETOK
pedenka (Nel) u ero otna (Ne2). (2 6anna, no 1 6anny 3a kaxcoozo).

Cxema aHTureHosB s Nel Cxema aHTUTEHOB 11 Ne2

6. M3BecTHO, 4TO aHTUTENAa OOBIYHO BBIPAOATHIBAIOTCS HA BBEJCHUE B OPraHU3M
anTureHa. llouemy ke y mroIell ¢ aHTUTEHOM A Ha NOBEPXHOCTH KJIETOK HET
aHTUTEI K 3TOMY K€ aHTUTEHY, a JItofiel 0e3 aHTureHa A onu ects? (1 6ann).

7. Kakwe KIETKH CEKpPETHPYIOT aHTHTENa-aITJIOTHHHHBI K aHTUTCHAM TPYII
kposu? (0,5 banna)

8. Kakoil y aHTUTEeN-arrIiOTUHUHOB u30THN (Kiacc)? VYuTuTe, peakius
arrifOTUHALMYA UAET Cpa3y MOCIE€ KOHTAKTa aHTUTEN C SPUTPOLIMTAMU-MUIIEHSIMH,
npeaBapuTenbHas uMmmyHu3anus He tpeodyercs. (0,5 6ania)

9. Kakue mocnenctBus KIyT SPUTPOLUTHI-MUIICHH B CIIy4ae KOH(IMKTA TPYII
KpOBHM TpW HEYJA4HOM TIepelMBaHMM KpoBU? Kakoii HWMMyHOJIOTHYECKUI
MEXaHM3M IIPHU 3TOM 3azeiicTBoBan? (1 6aun, no 0,5 3a npasunbubiii omeent)




3aganne 2. AHATOMMS M TUCTOJIOTHS YesioBeka (10 6aiioB)

1. B xouBepte Nel naxoautcs (otorpadusi, BEIIOTHEHHAS MPU U3YYCHUU
MIOJT CBETOBBIM MHKPOCKOTIOM THCTOJIOTMYECKOTO CTPOCHHUS HEKOTOPOTO OpraHa
yelioBeka. Y HEKOTOPhIX YYAaCTHUKOB B KoHBepTe Nel MOTryT conaepxaThes
HECKOJIBKO (oTorpaduii, HIUTFOCTPUPYIONTUX THCTOJIOTHYECKOE CTPOSHUE OIHOTO
opraHa B Pa3jHUYHBIX €T0 yJacTKaxX, JM00 P Pa3THNIHBIX YBEIUUCHUSIX CBETOBOTO
MHUKPOCKOTIA.

[IpuBenure Ha3BaHME OpraHa, THUCTOJOTUYECKOE CTPOCHHE KOTOPOTO
npeacraBieHo Ha Qororpadpun(usx) u3z kouBepra Nel. OtBer 000cHYyHTE
(HEe00X0MMO yKa3zaTh CTPYKTYpPHBIE OCOOEHHOCTH, Mo3BoJisitone Bam caenarth
BBIBOJI O IPUHAIJICKHOCTH TpernapaTa COOTBETCTBYIOLIEMY Oprany). (2,5 oanna)

HasBanue oprana (1,5 6anna) Oob6ocHoBaHue oTBeTa (I 6ann)

2. CoBpemeHHass XUPYprusi HeMbIciMMa 0€3  MHUHUMHBA3HBHBIX,
HHAOCKONMMYECKUX oneparnuil. Mcnonb3ysa crnenualibHble WHCTPYMEHTHI, B TOM
YHUCIJIE BUACOKAMEPY CO BCTPOCHHBIM OCBETUTEJIEM, CTAHOBUTCS BO3MOXKHBIM Y€PE3
HEOOJbIINE pa3pe3bl Ha Telle YesOBEKa OCYIIECTBIISATh KPYIMHBIE OINEpaTHBHbBIC
BMeEIIIATEIHLCTBA Ha OpTaHax OPIONTHON M TPYIHOM mosiocTed. OneparmoHHOe 1MoJIe
IIPU 3TOM XUPYPT HaOJIOAeT HE «BXKHUBYIO», KaK MPHU TPATUIMOHHBIX OTKPBITHIX
omnepalusix, a Ha YKpaHe MOHUTOPA.

Bam nipemiararores nsetHbie n3oopaxenus (Puc. 3 — 5), momydeHHbIe pH
HHAOCKOIMMYECKUX Olepanusx Ha OpIOUIHOW M IpyAHOM MOJOCTSIX. BHUMaTensHO
UX PACCMOTPHTE.




a) BelmummrTe KOJbl MPHUCYTCTBYKOIIMX Ha PHUCYHKax 3 — 5 OpraHos
COIIACHO HMKEIPUBEIEHHOMY CIIUCKY:

Cnucox opeanos

01 | Aopra (OprotrHO¥ OTIEMT) 13 | MoueToYHUK MpaBbIN
02 | Annenaukc 14 | Huxusas nojias BeHa
03 | isenagnatunepcraas kumka | 15 | [leyenn

04 | Iuadparma 16 | ITomxenynounHas xeie3a
05 | XKenynoxk 17 | Ilouka neBasg

06 | ’KemuHblit Iy3bIph 18 | ITouka npaBas

07 | JIerkoe 19 | Cenesenka

08 | Marka 20 | Cepane

09 | MaTtouHnas TpyOa jeBas 21 | Toncras kuika

10 | Maroynas TpyOa npaBas 22 | ToHkasi KUIIKa

11 | MoueBoi y3bIpb 23 | Slu4HUK JIeBbIi

12 | Mo4eTouHUK JIeBBIN 24 | SluuHUK TpaBBIA

0) Ha pucynkax 3 — 5 ¢ nomoipio (promactepa (Haxonutcs Ha Bamem
pabodeM cToJie) CTPEIOYKON 4eTKO 0003HAYUTh KOAbI BCEX M300pKEHHBIX Ha
HUX OPraHoB (COTJIACHO BBIIICTIPUBEACHHOMY CITUCKY). (6 6a1108)

3. Ha Bcex nBetHbix m3obpaxenusx (Puc. 3 — 5), re TOIbKO BO3MOXKHO,
HAWJIUTE U 4YeTKO ¢ MNOMOLUbI (uiomMacTepa CTPEIOUYKOM M 3HAKOM «X»
0003HaUbTE€ OpraH, T'MCTOJIOTUYECKOE CTPOCHHE KOTOPOro MIpeioxkeHo Bam B
kouBepte Nel . (1,5 6anna)



Ilpunoscenue 1

MeToauka onpeaeeHusi TPynn KpoBH YesgoBeka cucreMbl ABO ¢ momonbio
HoaunkiaoHOB

Honukmonsl AHTU-A ((prakoH U coaepKuMoe KpacHOro I1BeTa) 1 AHTU-B
(¢akoH U coaepKUMOE CHHETO ILBETa) MpeaHa3HAYCHBI JJIs ONPECIICHUS TPYIII
KpoBU uenoBeka cuctemMbl ABO B mpsAMbIX peakuusX reMarrjifoTUHAUU Ha
IUTACTHUHE WK IUTaHeTe (umerorces y Bac Ha paboueM mecTe).

1. Hanecure B pa3nuyHble JYHKM Ha 1uiaHmiere Llomukinonsl AHTH-A u
AnTu-B no ognHoit 6onbmmoin kare (0,05 mi).

2. PagoM ¢ KarmisiMM aHTUTEN HAHECUTE U3 IINPHULA MO OJHOW MaJeHbKOU
Karuie uccieayeMoro odpasia uckyccrseHnoi kposu (0,01 — 0,03 mu).

3. C nomomplo MmacTMaccoBo mnajouku (umeercs y Bac Ha pabouem
MECTE€) CMENIANTE KPOBb C PEar€HTOM.

4. HaGmromaiite 3a XxooM peakiuu ¢ [{onukinonaMmu BU3yaabHO TIPH JIETKOM
MOKAYMBAHUHU IUIAHIIETAa B TEUEHHE 3-X MUHYT. ATTIIIOTUHALMS SPUTPOLIUTOB C
[{onukioHaMM Kak MPaBWIO HACTyHaeT B MepBbie 3 — 5 cek, HO HaOJIOJeHUE
cleayeT BECTH B Te4YeHHUE 3-X MHUHYT BBHUAY OoJjiee TMO3AHEro IMOSBIICHUS
arrfloTUHAIMA  C  DPUTPOLUTAMH, COJICPXKAIIMMU  Cjiabble  Pa3HOBUIHOCTH
aHTUreHOB A u/wiu B.

5. Pe3ynbprar peakuuu B KaxXJI0W Karuie MOXET ObITh MOJOKUTEIBHBIM WU
OoTpULIaTENbHBIM. [l0JIOKUTENBHBIA pPE3yNbTaT BBIPAXKAETCA B ArrIlOTHHAUU
(CKJIEMBaHUN) SPUTPOIUTOB. ATTIIOTUHATHI BUIHBI HEBOOPY)XCHHBIM TJIa30M B
BU/JIC MEIIKUX KPACHBIX arperaTtoB, ObICTPO CIMBAIOIINUXCS B KPYIHbIE XJombs. [Ipu
OTPULIATEILHON peaklMy Karuisi OCTaeTCs PaBHOMEPHO OKpAIICHHOW B KpacHBIM
I[BET, arTJIIOTUHATHI B HEM HE OOHAPYKUBAIOTCS.

6. B ciyyae mNOJOKHUTENBHOTO pe3yjbTaTa pEaKkUUHU AarriiOTHHAIUU C
oboumu LlonuknoHaMyu HEOOXOAUMO HUCKITIOYUTH CIIOHTAHHYIO HECTIEHU(UIECKYIO
arrfJlOTUHALMIO UCCIEAYEMBIX B3pUTPOIUTOB. sl 3TOro cMmemantTe B JIYHKE
TIaHmera 1 Kamio UCCIenyeMol KpOBU C Karuiel (hM3HOJOTUYECKOTO pacTBopa
(umeetcs y Bac Ha pabouem mecte). OTCYyTCTBHE arrlOTHHAIIMA 3PUTPOILIUTOB B
(U3MOJIOTHYECKOM PaCcTBOpPE IMO3BOJISIET MCKIIOYUTh HAJIUMYME CHOHTaHHOMN
HecnenupUUecKoi arraioTUHAIIMY B dKCIIepuMeHTe ¢ oboumu Llonukinonamu.



