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BBEJAEHUE

Mopddonoruueckne U OMOXMMHUYECKHE TMOKA3aTeIN KPOBH HMEIOT Ba)XHOE
3HaYCHHE B ONpEAEICHUN (PU3NOJIOTUYECKOTO CTATyCa U COCTOSHUS 3J0OPOBBS CEJlb-
CKOXO3AMCTBEHHBIX KUBOTHBIX M NTHUIIBL. B mocneanue necaTuneTus mpoU30ILIO0
3HaYUTeNIbHOe OOHOBIIEHHE TPUOOPHOI 0a3bl HAayudHBIX JabOpaToOpuid, HA CMEHY
KJIACCUYECKUM METOAaM HCCIIEJOBaHMs NPULIUIM aBTOMAaTHYECKHE T'€éMaToJIornye-
CKHE ¥ OMOXMMHMYECKHE aHAIM3aTOPhl C MpeAHa3HAYCHHBIMH ISl HUX HaOopaMu
PEaKTUBOB, UTO IIPUBEJIO K MOBBIILIEHUIO CKOPOCTH aHajIu3a U 0ojee BBICOKOM TOY-
HOCTU HCCJIEIOBaHUM, U TpeOyeT ompeleneHHs HOBBIX PEPEPEHTHBIX 3HAUCHUM.
Hayunasi nuteparypa umeeT oOIIMPHBIA U KOMIUIEKCHBIA MaTepuan no MopgoJio-
run U ouoxumuun kposu y nrun (Jlynenko E.B., 2012; Konecnuk E.A., epxo
M.A., 2015; 3akpkeBckas K.C. u coaBt., 2016). B 3101 cBSI31, B JaHHOM y4eOHOM
NOCOOMHM HaMH TPHUBOJATCS PE3yIbTaThl COOCTBEHHBIX HCCIEIOBAHHM, WX COIO-
CTaBJICHUE C TUTEPATYPHBIMU JaHHBIMHU.

[Ipyn nuarHoctuke (PU3NOIOTHYECKOTO COCTOSIHMSI NTHUIBI Haubosee 3¢ dex-
TUBHBIM METOJIOM SIBIIICTCSI ONPE/IEICHNE KOJIMUECTBA JICHKOIIMTOB U TeMAaTOKPUTA
KPOBH, ITOCKOJIbKY JIaHHBIE [TOKa3aTeIu ObICTPO pearupyroT Ha pa3BUTHE MAaTOJIOTU-
YECKUX MPOIIECCOB B OpPraHU3MeE MpU pa3InyHbIX 3a00neBanuax (Topmkos A.A.,
2010; ITonomapes B.A., 2014; Makaes 111.A., 2016). Oxnako, UMeOIINECS B KIIH-
HUYECKOW MPAKTHKE CTaHJAPTHbIE METOMABI JJIi UCCIEIOBaHUS KPOBU MIIEKOIUTA-
IOIIUX HE TOIXOIT JUIsl UCCIENOBAaHUSI KPOBH Y MTHUIIBI, BBUAY UX (PU3HOIOTHYE-
CKUX 0COOEHHOCTEW. B KpYyNHBIX HCCIIEN0BATENbCKUX IIEHTPaX KOJIMYECTBO (op-
MEHHBIX 2JIEMEHTOB B KPOBU M3MEPSIOT C MOMOIIBI0 TeMaTOJIOTHYECKUX aHaIn3a-
TopoB. HO He Bce aHanM3aTOphl pacCUYUTAHbl HAa UCCIIEIOBAHNUS KPOBH MTHUIIBI, YTO
IPUBOJUT KUCKAXXECHHBIM MJIM BOBCE HE IOCTOBEPHBIM PE3YJIbTATaAM.

MeTon nozcyeTa 3puTpOIMTOB B kKamepe [ opsieBa Hamien Haubosiee mupoKoe

IMPUMCHCHUE B CBA3HU C €T'0 HpOCTOTOﬁ 1 JOCTYIIHOCTBIO. HpI/IHHI/IH METOAa COCTOUT




Begeoenue

B YMCHBIIICHUH KOHIIEHTpAHH (HOPMEHHBIX JIEMEHTOB, 4TO Ha (oHe ceTku ['opsi-
€Ba MO3BOJISIET IPOU3BOIUTH MOACYET UX KOJIMYECTBA.

N3BecTHO, YTO TMpU HMCIOJIB30BAHUM JIAHHOTO METOJIa BO3HUKAET IMOTrpPEll-
HOCTb, CBSI3aHHAsI C COJICPKAHUEM SJIpa B SPUTPOLIUTE Y NTULbI, BCICICTBUE YETO,
MO>KHO HEMpPaBUJIBLHO UJECHTU(UIIMPOBATH (HOPMEHHBIE FIEMEHTHI U OTHECTH UX K
JIPYTOU TPYMIE KIETOK (SPUTPOIUTHI U TPOMOOIIMTHI Y MITHIIBI COoMlepkat sapo). Jms
YCTpaHEHMsI TaHHOM MOTPEIIHOCTH ObUT MPEAJIOKEH METO| MojicueTa (POPMEHHBIX
aneMenToB (CamoBaukoB H. B., 2009). MeTon ocHOBaH Ha IMOAKPAITUBAHUN OCHOB-
HOM >KUJIKOCTH JIJIsi KaMmepbl ['opsieBa. B qanHOM yuyeOHOM MOCOOMU MBI MPECTaB-
JsieM MOJIU(MUIIMPOBAHHBIN METOJ MOJICYETa IPUTPOIIUTOB U JICHKOIUTOB, TTO3BO-
JISTFOIIMM OTIIMYATh KJIETKH KPOBU B KaMmepe ['opsieBa u HanboJiee TOYHO MOJICUUTHI-
BAaTbhUX.

[IpuBenéunsie Mopdoduznonornyeckue MukpodoTorpaduu ¢ akTyaabHOU
HOMEHKJIATypOH 3HAYUTENBHO 00JIEr4aroT 0cBoeHUE MU pepeHnnanbHoN Auarto-
CTUKH KJIETOK KPOBH ITHI], UMEIOIINUX CYIIECTBEHHBIE OTIUYHUSI OT MIIEKOIUTAIO-
mmx (Komecuuk E. A., Jlepxo M. A., 2019; Konecuuk E. A., 2021).

Hamu BrniepBbie BBIMOJHEHO HCCIEAOBAHUE AKTUBHOCTU TMHUILEBAPUTEIHHBIX
(dbepMeHTOB B TJ1a3Me KPOBU MTHUIIBI, IPUYEM OJHOBPEMEHHO BCEX OCHOBHBIX (ep-
MEHTOB: amMuJja3bl, JINMAa3bl U TPUIICUHA, YTO MO3BOJIMIIO YCTAHOBUTH KOPPEIISLINIO
MEXAy HUMH B KPOBH M AyOAeHaIbHOM coaep:xkumoM (Beprunpaxos B. I'., I'po3u-
Ha A. A., 2017). B yueOHOM MOCOOMH MBI HU3JI0XKHIN OCOOCHHOCTH OTPE/Iesie HUs
OCHOBHBIX OMOXMMHUYECKHUX TOKa3aTesield KpOBU y Kyp pa3HOTO HaIpaBJIEHUS MPO-
JYKTUBHOCTHU C HCIIOJIb30BAaHUEM COBPEMEHHBIX OMOXMMHUUYECKUX aBTOMATHYECKO-
ro Y MOJyaBTOMAaTUYE€CKOTO MPOTOYHOIO AaHAIM3AaTOPOB.

[Ipennaraemoe ydeOHOE mocoOME MpeaHA3HAYCHO [Jisi OOydYaroluXxcs IO
OMOJIOTUYECKUM HAMPABIICHUSM IMOJATOTOBKH, ACIIMPAHTOB, HAYYHBIX COTPYIHUKOB,
300TEXHUYECKNX, BETEPUHAPHBIX M OMOJOTHYECKUX CIIEIUATUCTOB, a TaKXKe pa-
OOTHHKOB MPOW3BOACTBEHHBIX J1A00pATOPUN NMTHUIIEBOJYCCKUX U KUBOTHOBOIYEC-

CKUX IPENITPUATHH.
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1 OBIIME CBEAEHUA O CUCTEME KPOBU Y IITULBI

O0pa3oBaHue KpPoBH (reMomno33) WJiN KPOBeTBOPEeHHE — CI0KHBIN Mpo1ece
o0pa3oBaHusi, pa3BUTHS U co3peBaHusi GOpMeHHBIX 3JIeMeHTOB KpoBH. Kpose-
TBOPEHHUE OCYILIECTBIIAECTCS B CIIEHUAIBHBIX OpraHax KpoBeTBOpeHHUs. YacTb Kpo-
BETBOPHOIi CHCTeMbI OPraHU3Ma, KOTOPAs HENMOCPeJICTBEHHO CBS3aHA C BbIPa-
00TKOIi KPACHBIX KJIETOK KPOBH, HA3bIBAETCSI JPUTPOHOM. DPUTPOH HE SBIIACTCS
KaKUM-THOO OJHUM OpPTaHOM, a PacCesH IO BCEH KPOBETBOPHOW TKaHW KOCTHOTO
mo3ra (Kamuon I'. B., 2012).

K umeHTpajJbHBIM OpPraHaM KpPOBETBOPEHHSI NTHLBLI OTHOCAT 3MOpHO-
HAJIbHBIN KeJITOYHBIN MEIIOK, KOCTHBIN MO3r, TUMYC, (padOpHLIHEBYI0 CYMKY
(0ypcy).

Kenmounwiii meutok SABISIETCS EPBUYHBIM U TJIAaBHBIM KPOBETBOPHBIM Opra-
HOM 3MOproHa. OH opMUpYyETCS B TIEPBbIC JHU PAa3BUTHS SMOPUOHA, KEITOUHAS
Macca KOTOPOTO CIIYXKHUT 3HEPreTHYECKUM MaTeprasioM. llepen BbUIyIIeHUEM JKell-
TOYHBIA MEIIOK BTSATHBAETCS B OPIOIIHYIO MOJIOCTh, 3aTEM B TEUEHHE HECKOJIBKUX
cyTok xentok paccacbiBaetcs (Kononatos 1O. B., Makeena E. E., 2000). ®opmu-
pPOBaHUE KPOBHU B CTEHKE KEITOYHOI'O MEMIKA JOCTUTAaeT MAaKCHMyMa aKTUBHOCTH
Ha 11-12 nenw nHKyOaIuu, yMeHbIIasICch K 18 aHro.

Kocmmuuwiti moze oOHapyx)uBaetcs U GyHKIuoHUpyeT Ha 12 nenn. OH He sSBIIA-
€TCSl aKTHBHBIM B 3TO BPEMS, HO IOCTENEHHO IOBBIIIAET CBOK AKTUBHOCTH K
OKOHYAHHIO MHKYOaIMH, KOTJa CTAHOBUTCS OCHOBHBIM MCTOYHUKOM KJIETOK KPOBH
(bep-uer @. M., 1971; Bonotaukos U. A., 1987; Kononaros 0. B., 1993). BricT-
poe yBe-JIMYEHHE YUCIIa SPUTPOLUTOB U JIEUKOIIMTOB B KOCTHOM MO3T€ OTMEUAETCs
B MEPUOJ MEPBBIX YETHIPEX THEW MOCTUHKYOAMOHHOrO nepuoaa. KocTHbi MO3r
CTaHOBUTCS IIEHTpalbHBIM JuMbounaabpM opranoMm (bomotaukos U. A., ConoBbseB
10. B., 1980). . X. XamuaoB u coat. (1978), nzydas npoiecc KpOBETBOPCHHS Y
NITUIBI, TIPEACTaBIWIN JaHHBIE (Ta0i.1.1), B KOTOPBIX BBISIBJICHA CTEIICHb aKTHBHO-

CTH O4Yara KpOBETBOPEHUS OT HU3KOH (+) A0 MakcUMalnbHOM (++++).




1 O6LL¢M€ C8e0eHUs. O cucmeme Kpoeu 'y nmuubvl

Tabnuma 1.1 — AKTUBHOCTB Pa3IMYHBIX 04aroB KPOBETBOPEHUS Y MTHIIbI

Bun Ouaru remomnon3a
reMono’3a MOYKa | CeJie3€HKAa | KHIIEYHHK | MEYEeHb | KOCTHBIA MO3T
OpuUTpono’3 - + - - 4+
Muenonoss + + + + ++++
JInmdononss ++ ++++ +++ ++ +

JlaHHBIE y4Y€HBIE YTBEPXKAAIOT, YTO y NTULbBI KPOBETBOPEHHUE MPOUCXOIMT,
TJIaBHBIM 00pa3oM, B KOCTHOM MO3Te U JUM(OUTHON TKaHHU, 04aru KOTOpoil oOHa-
PYKHBAIOTCS MOYTH BO BCEX OpraHax (Ceje3eHKe, KUIICYHUKE, TEYeHH, TOUKaxX U
Ip.), B TOM YHUCJIE U B COOCTBEHHO KOCTHOM MO3T€.

OcoObiMu TUMGOUIHBIMUA OpTaHaMU TITHUIII SIBISIOTCA Gabpuyuesa cymka u
8UNOYKO0BAs JHcene3d, TAEe POPMUPYIOTCS MOIMYJISIUS TUMYCHE3aBUCUMBIX JTUM(O-
IIUTOB, onpeielisieMbIX Kak B-mumdonuts! (ImmemytauaoB P. 5. u coast., 2005).

Tumyc y NTUIBI COCTOUT U3 6—7 map JoJeil, paciooKEHHBIX B JiBa psja: mep-
BbIIl — Ha 11ee, BTOPOW — nmpujieraer kK tpaxee. Hanbomnee pa3BuT TUMyC y MOJIOI0M
NTULBL. 3a4aTKU TUMYCA MOSIBJIIIOTCS Ha 5—7 CYTKM pa3BUTHS dYMOpPHOHA, Ha JIeCs-
ThI€ CYyTKH B TUMYCE MOXXHO OOHapy>KUTh JIUM(OUUTHL, TJ€ U MPOUCXOIUT UX CO-
3peBanue. 3areM T-TMMQPOIUTHI NOKUAAIOT TUMYC, IOCTyNasi B CEJIE3€HKY, B JIMM-
(bounaHble 00pa30BaHUs CIU3UCTHIX 000JIOYEK KUILIEYHUKA, B OPOHXHAJIBHYIO JIMM-
¢dounnyo TKaHb. KOIMYECTBO BBIXOJSAIIMX U3 TUMYCa JUM(OIMTOB COCTABIISET
7,4%107 mwTyK B CyTKM, Y4TO JOCTaTOYHO JUIS TIOJHOTO OOHOBJICHUS B TEYEHHE 2—3
MECAIIeB BCEro Hupkynupytomero auMponurapHoro nyna (Ksiisspsitnen E. U.,
2003; MuTronaukoB B. M., 2002).

K nepudepunyeckum (BTOPUYHBIM) JUM(OUIHBIM OPraHAM NTHLBI OTHO-
CATCH: ceJie3eHKa, TUMGONIHbIE Y3JIbI CJeNbIX 0TPOCTKOB, FapAepoBa xeJjie3a,
CKOIUIeHUS] JTMM(OUIHBIX 3JIEMEHTOB IJIOTKH, FTOPTaHH, OPOHXOB M KHIIEY-

HUKA ¥ He0OJIbIlIHEe CKONJIEeHHUS .]'II/IM(I)OI/I}IHI)IX KII€ETOK B JAPYIuxX opraHax H

Tkansx (Konomaros 1O. B., Makeesa E. E., 2000).
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VY KypuHBIX TUM(PATHIECKUX y3JI0B, MTOJJOOHBIX TAKOBBIM Y MJICKOMTUTAIOIINX,
HeT. HekoTopskle nccnenoBaTesiv yCTaHOBUIIM, YTO Y Kyp UMEIOTCS TuM(paTUIeCcKue
y3J1bl, CTPYNIIUPOBAHHBIC HA 33THEM U CPEIHEM ydacTKax Iieu. B xaxmyio rpymnmy
BXOJISIT TPU — YETHIPE WU TPU — MATh €IUHUYHBIX Y3JI0B. Y MOJOABIX KYp 3TH Y3IIbI
JKEJITOBATOIO 1BETa, y Oosiee cTapbix OypoBaTo-ceporo mwin ceporo. OHako oOHa-
pyxutb ux TpyaHo (XKapos A.B. u coagr., 2000).

Omcymcmeue numpamuieckol cucmemvl ¢ MHO20UUCIEHHbIMU V3IAMU Y
nMUYbl KOMNEHCUPYEMCsl PACCESHHbIMU NO 8CEMY OP2aHU3MY CKONIAEHUSMU JUM-
@ouonot mranu, cnocOOHOU AKMUBHO peazuposams HA J0O0U AHMUSEHHbI CMU-
myn (bonotHukoB M.A. u coaBT., 1987). YuacTku ckomieHHs mepudepruiecKoit
TUM(OUIHON TKAaHU OOHApPYKUBAIOTCS B CEJIE3CHKE, B IMOJCIM3UCTON 000JIOYKE
MUIIEBAPUTEIBHOTO TPAKTa, HA BCEM MPOTSHKEHUU OT TJIOTKH JI0 KJIOAKHU, B CJICTIBIX
OTPOCTKAX, 330(areanbHON MUHAAIWHE JKEJIE3UCTOTO JKEIyJKa, a TaKkKe B BHIE
HEOOJBIITUX CKOIICHUH JIMM(OUIHBIX KIETOK B KOXKE, TIEYCHH, JICTKUX, TTOKEITY-
JIOYHOM >kefie3e U B Apyrux opranax u tkansx (Payne F., 1971). [lo nanueim B.G.
Bang et al. (1968), kxpome Toro, oOHapyxeHbI JTUM(OUTHBIE 00pa30BaHUs B CJIE3-
HOM TIPO- TOKE (MaJible TUM(POIUTHI U IIEHTPHI Pa3MHOKEHHUSI ), TapIEPOBOM JKeTe3e
(r1a3ma- TH4EeCKue KIETKH), B €€ MPOTOKax (HeOOIbIINE CKOTUICHHS TUM(POITUTOB)
U B TIPO- TOKaX JIaTepajbHBIX HOCOBBIX Keje3 (TIa3MaTHIECKUE KIIETKH).

JIumdbounaabsie 0Opa3oBaHus CENE3EHKU, CTCHKU KUIIEUHHUKA, TOPTAILHON 00-
JacTH TEYEHH TaKKe BAphUPYIOT. Y NTHIBI JTUMGOUAHBIE Y316l pa3mepoMm 0,1—
2,5 MM JIOKaIM3yrOTCs ¢ PA3TUYHBIMU UHTEPBAIIAMU BAOJb TUM(PATHUIECKUX COCY-
noB B oonactu Hor (Biggs B., 1957).

Pa3zoenenue kposemeopenus na aumgouonoe u muenouoHoe y nmuyvl vlpa-
JHCeHO C€1abo, HANPANCEHHOCMb IPUMPON0d3a )y KVp — MuHumaivHasa (Xamu-

noB JI.X. u coaBt., 1978).
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OOBeM KpOBH ITPUHATO CPABHUBATH C MACCOM TEJa U BBIPAXKATh B TPOLIEHTHOM

COOTHOILICHHUH. Y Pa3JINYHbIX BUOOB IITHUI UMCIOTCA CBOU IIAPpaMCTPbI JAHHOT'O KPH-

Tepusi. B Tabimue 1.2 npencraBiieHbl JaHHBIE O KOJIMYECTBE KPOBU B OpraHU3MeE

Pa3HbIX BUOB IITHUII.

Tabnuna 1.2 — KonmuvecTBo KpoBHU y paznuuHbiX BuaoB nTull (I'miasmytanHos P. .,

u coaBrT., 2005)

Kosn4yecTBo KpoBH
Bua nTunel
B OpraHm3mMe, MJl B NIPOIIEHTAX K Macce TeJja
IInHTBYUH XOXJIATBIN - 15,1
Yomra 98,9 16,2
IToranka maast 35,6 17,2
Baknau OompIIon 230 12,4
Baxian manbiin 84,3 15,3
I'ych cepwrit 469,5 12,8
I'ycp xonmoropckuit 414 8,1
VTKa nneKkuHckKas 257 9,9
Kpsksa 78,8 10,3
VYTka cepas 98,2 10,2-11,4
Jlyrox 43,3 6,9
CBus3b 116,7 20,2
HeIpok KpacHOTOJIOBBIN 102 15,6
UepHeTth xoxJaTas 83,4 14,4
YepHeTh MOpCKast 118 11,7
WNuneiika 911 10,2
Hecapka 129 7,5-9,5
Kypuia 106 6,5-9
JIsicyxa 57,9 9,7
Crperner 107,5 14,4
arst cepast 379,5 21
BrImn Oomnbinast 89,3 10,6
['ony6b 27,4 7,8-9,2
dazan 495 6
Coxkon 495 6
Cosa 495 6
I"arapa 495 6

Kaxk BUIHO H3 Ta6J'II/IL[BI, OOJIBIINM KOJIUYECTBOM KpOBH H3 NPECACTABIICHHBIX

BUJIOB MTHII, OTJIWYAIOTCS 1A cepas (379,5 mi) u rych cepoiii (469,5 mi). He-

CMOTpS Ha TO, 4TO 00bEeM KpOBH y Tycsi ceporo 6oibie Ha 90 miu (12,8 %), HO OT-

HOCHUTEIILHO HBOW MaCChI TeJa, M0 00beMy KPOBH JIMAUPYeT Haris cepas (21 %).
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Knetkn kpoBu nTUIBI UMEIOT MOPPOPYHKIHMOHANBHBIE OCOOCHHOCTH TIO
CPAaBHEHMIO C MJIEKONUTAIOIIMMHU KUBOTHBIMU. DpUumpoyumsl y nmuysl 6 3peiom
cocmosnuy cooepacam A0po, Komopoe obpazyem 08YCMOPOHHIONW BbINYKIOCHb
knemku. Kpome mozo, onu xkpynmee no pasmepam u umeiom 08aIbHYIO (opmy.
Hanuuwne sigpa B 3puTponuTe 3HAUUTEIBHO 3aTPYAHSAET MOJIYYEHHE JTOCTOBEPHBIX
PEe3yIBTATOB C MCIOJIBL30BAaHUEM OOIICTIPUHATHIX METOAUK JUIs ToicueTa GopMeH-

HbIX d5eMeHToB (puc. 1.1, 1.2).

Pucynok 1.1 — KpoBs mitekonuratomiero (yBenmuuenue B 40 pa3)

Pucynoxk 1.2 — KpoBb ntuibl. Masok. JlefikouuTsl. DputpouuTsl (yBenudenue B 40 pas)
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Konmponvnuvie onpocut
1. HazoBuTe opranbl KpOBETBOPEHHUS Y MTHII.
2. B uem miposiBisieTcs 0COOEHHOCTh CTPOCHHUSI SPUTPOLIUTOB Y MITHUIL?
3. UeM KoMIIEHCUPYETCS OTCYTCTBUE JIUM(PATUUECKUX Y3JI0B Y ITUIL?

4. OxapakTepu3yuTe pojib TUMyca B KPOBETBOPEHUHU.

1.1 Mopdosiorust KieTok

1.1.1 SpurpounTsl

Konuuecmeso u pasmep spumpoyumos (KpacHvle Kpogsnvle meavya) Mocym me-
HAMbCS He MOJBKO 8 3A8UCUMOCTU OM 8UOA NMUY, HO U Y 00HO20 U MO20 Jice 8U0d,
oaoice y 00HOU U MO dHce ocobu, 8 3asucumocmu om ce3ona 2o0a. Hanpumep, y
MIETYXOB TIOPOJIBI JICTTOPH B OCEHHE-3UMHUH MEPUO ] B OJHOM MUJUTHIIUTPE KPOBH
HacuuThiBaeTcs 3,312 MIIH. SPUTPOIMTOB, Y METYyXOB Mopoasl Pon-Aimann —
3,333 muH. spuTpouuToB. B epuoa ¢ geBpais mo ceHTAOPh UX KOJIMYECTBO COOT-
BETCTBEHHO Bo3pacTaeT A0 3,644 muH. u 3,585 MIIH. euHUIL.

Konn4ecTBo 3pUTPOIIMTOB MEHSIETCS B 3aBUCHMOCTH OT BO3pacTa MTHIBL: Y
IBITUIAT 10 5 THEBHOTO BO3pacTa B CpeaHeM WX ObiBaeT 2,3 MJIH. €IWHUII, K
3—4 MecsYHOMY BO3PACTy YHCJIO SPUTPOLIUTOB JIOCTUTAET MOKa3aTeIeil B3pOCiIon
ntuibl (Censtaekuii B. M., 1972).

B HopmanvHoll kapmune Kposu nmuy BCTPEUAIOTCS MOI00ble PopMblL 3pum-
pPOoyuUmo8 — NOAUXPOMAMOPDUIIbHBIE IPUMPOYUMbBL, OMIUYUMENLHOU O0COOEHHO-
CMbI0 KOMOPbLIX AGNAEeMCs Clabo 6a3o@uivHas (201y6020 yeema) yYyumoniama
ecredcmeue He0OCMAmMOUHOU KOHYEHMpayuu 2emo2loOuHa O0as OKCUQDUIbHOLL
(ayuooghunvnoii) okpacku (puc. 1.3) (Konecauk E.A., lepxo M.A., 2019).

B mMa3ke HOpMaIbHOM KPOBH SPUTPOIIUTEI HIMEIOT CPAaBHUTEIHLHO OJUHAKOBYIO
bopmy. Pazmepwvt spumpoyumos cocmagisaom 8 cpeonem 11—12 mkm no onurHoU
ocu u 6—8 MKM no KOpOmMKoOU. Y nmuysbl oHU NPedcmasisiom coooll GblMsAHYmMble

IMUNCOUObL C PE3KO OKCUQDUIbHOU YUMONIA3MOU, HACLIUEHHOU 2eMO2I00UHOM.
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Aopo, komopoe obpazyem 08YXCMOPOHHIOW BbINYKIOCMb, UHMEHCUBHO20 CUHe-

Quonemosozo yeema c nIOMHOU CMPYKmMypou xpomamuna. lIlpomonnazma spum-

POYUmMos nmuybl Kpacumcsi ayudopuivho, s0po — bazoghurvro (puc. 1.3) (Konec-

Huk E.A., Jlepxo M.A., 2019).

i

Pucynok 1.3 — KpoBb ntuisl. Ma3ok. 3pesble SpUTpOLUTHI M OJUXPOMATO(UIIbHBIH
SPUTPOLUT (TIOKA3aH CTPEIIKOI), B siApax pa3iuuuMa CTPYKTypa XpoMaTuHa (3/1ech U Jajee Le-
Ha JIeJIEHUS] MaCIITa0HO! TMHEWKH JecsaTh MUKpomMeTpoB (10 pm)

Kon4ecTBo S5pUTPOLIUTOB y Kyp Konebnercs B mpeaenax 3—4*10%2 exqunun Ha
onud mutp (I'ycakos B. K., 2002). DpUTpoThl HAMIOJIHEHBI BA3KON KOJUTOMIHON
KUJKOCTBIO, cocTosieit Ha 60 % u3 Boasl U Ha 40 % u3 cyxoro BeuniecTsa. B co-
ctaBe cyxoro BemiecTBa umeetcs 90 % remormobuna, 5,8 % npyrux 6enkos u 4,2 %
OCTAJIBHBIX BEMIECTB (JTUTIOUIBI, TII0K03a, MUHEPAJIbHBIC BEIIECTBA).

DynuKyuy 3pUmpoyumos 3aKaouaromcs 8 nepeHoce KUCi0pooda om Ne2Kux K
MKAHAM, Y4aCmuy 8 MpaHcnopme yeieKucio2o 2asda om mkaHel K 1e2KuM, mpaHc-
HOpMUpoOBKe NUMAMeNbHblX 8eujecms, Yuacmuu 8 No00epHCAHUU KUCIOMHOCMU
KpPOBU HA OMHOCUMENbHO NOCMOSIHHOM YPO8He, Aa0COpOUPOBAHUU HA C8Oell NO8epX-
HOCMU 5008 U nepeHoce K KIemKam MOHOHYKIeapHot cucmemsl ghazoyumos (I'epa-
cumenko B. B., 2011).

VYBenuueHue B palMoOHE KOJUYECTBA JICHUTHHA (COIEPXKAIIErocs B JKEJITKE

5II/II_I) U CKapMJIMBAHUC IITUIOAM IICUYCHU CHOCO6CTByeT IIOBBIIIICHUIO KOJIMYCCTBA

1
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sputpouuToB. [TocTyIieHHe OOJBIIIOrO KOJIMYSCTBA BOJBI B OPraHU3M ITHUIBI U
3aJIep’KKa € B KPOBH YBEIMYMBAECT 00BEM IUIA3MBI, HO KOJIMYECTBO SPUTPOIIMTOB
OCTaeTCs MPEKHUM, U KPOBb B KAKOK-TO CTEHICHU pa3kuxkaercs. [loaTomy B oiHOM
MUJUTAIATPE KPOBU 3PUTPOIUTOB CTAHOBHUTCS MeHbINE. [Ipr yMEHBIIEHUU COep-
’KaHHUs BOJIbI, KOJIMYECTBO IPUTPOIIMTOB B CIUHKIIC 00beMa KPOBH YBEITMYMBACTCS.
PazxmxeHne KpoBH MOXHO HAOJIIOIaTh B YKApPKUE JHH, ITPH TOBBIIICHUN TEMIIEpa-
Typbl B ITHYHUKAX, KOTJa ITHIIBI MHOTO MBIOT M OTHOCHTEIHHO MaJI0 IPHHUMAIOT
KOpMa, a CTYIIEHUE, — €CJIM NTHUIIC MPU TaKUX YCJIOBUSIX HE AT JOCTATOYHOTO
komuecTBa Bobl (CensHekuii B. M., 1972).

JlaHHBIE TI0 KOJMYECTBY SPUTPOIIUTOB B KPOBHU y PA3HBIX BUJIOB ITHII, IPHUBE-

IeHbl B Ta0mune 1.7.

1.1.1.1 I'emor100uH

I'emor;100MH — JbIXaTeJbHBI NMUTMEHT KPOBH, COCTOSINIMA M3 Oejka
IJ1I00MHA W MPOCTATHYECKOH rpynnbl — remma. [ TOOWH 1O CTPOSHUIO OJIM30K K
aTbOyMUHY, CHHTE3UPYETCS B TICUCHH, TIPEICTABIIACT XEIATHBIN KOMIUIEKC IMPOTO-
napdepuHa ¢ IByXBaJICHTHBIM JKEJIE30M.

OcHOBHasi QYHKIUA IeMOIJIO0MHA — NEPEHOC KUCJIOPOJA OT JIETKUX TKa-
HsIM. ['eMOTJIOOMH y4acTBYET B TPAHCIIOPTE YIVIEKUCIIOTO ra3a u3 TKaHel B JIETKHe,
B MOJJICPKAHUU KHCIIOTHO-OCHOBHOTO PaBHOBECHS B OPTaHU3ME, TO €CTh 00J1a1aeT
OydepabiMu cBoiicTBamu. OH CIOCOOEH COCAMHATHLCS C OKCUIIOM yriepoja, oopa-
3ysl KapOOKCUTeMOIJIOONH, a TaKKe€ C HEKOTOPHIMU XUMUYECKUMHU BEIIECTBAMU C
00pa30BaHUEM METTeMOIJI00UHA. DTU COCAMHEHHUS HE CTIOCOOHBI MEPEHOCUTh KHC-
JIOPOJI OT JIETKUX TKaHsM. /[aHHBIC 0 KOHIIEHTPAIIMH F'eMOTJIOONHA B KPOBH HEKOTO-
PBIX BUJOB MTHI] MPECTaBICHBI B TabmuIe 1.3.

A. Kostelecka-Myrcha et al. (1993) ormeualoT yMeHbIIIEHHE KOHIICHTPAIIMU
reMorjioOrHa B KPOBU MPOIMOPIIMOHAIEHO YBEITUYCHUIO MAacChl Tela y 22 BHJIOB

U3YYEHHBIX UMU NTHIl Maccoit oT 6 1o 170 r.

14



MODd)0'6UOXUMM1£€CKM€ UCCIe008aHUS KPOBU Y CeIbCKOXO3AUCIBEHHOU NIMULbL

Tabnuma 1.3 — KoHrenTpanus reMoriioonHa B KpOBU Y HEKOTOPBIX BUIOB TTHI]

Bun nTunel l"ellffl(:)l-ll“ﬁf)g;fli‘::l:‘;) ABTOpBI
dazan 13,2
TerepeB-kocau 16,3
ITeryx 13,8
['ycb nukwmii 15,8
['ych nomarHuii 16,6
YTKa quKas 13,6
YTKa JoManiHsst 14,9
Baxiian 15,5
Cur 6eJ10roNnoBhIi 13,9 I1. A. Bepbonosuu, 1957
Kopuyn 17,9
[pud 13,0
Open-MOrmIIbHUK 15,2
Kypuia 7,3-9,7 O. K. Pa3zbecos, 1977
CBupucTenb 16,7+0,8
CHerupb 15,6+0,9
CI/IHI/IHI:; OombIIast 16,6+0,21 JL- 1. Thenspos, 1975

Kypasnb yccypuiickuii

14,3+1,3 (12,6-16,8)

DKypaBib-kpacaBka

14,941 (13,1-16,2)

KypaBib BEHIICHOCHBII

15,6+1,9 (11,9-8,8)

Kypasns naypckuii

13,9

Kypasnb kaHaaCKUN

16,2

XKypasnb uepHbIil

15,8 (15,6-16)

Kypasns cepbrit

16,7 (16,5-17,1)

C. Hawkey et al., 1983

CkBopery 8,3 T. H. I'na3koBa u coast., 1979
ITuHrBUH XOXJIaTHIA 17,3

Yomra 10,8

ITorauka mamas 7.8

bakitan 60mb110# 6,9

baxnan manbiin 7,3

I'ycb cepalit 5,7

I'ycp xonmoropcekuit 91

VTKa meKuHCKas 6,2

KpsikBa 6,9

VYTKa cepast 6,1

Jlyrox 11,5 I1. A. Kopxxyes u coasr., 1979
CBus3b 5,3
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[Tponomkenne Tadmmipt 1.3

Bua nTunbl r:fq‘:)?ﬁigi‘:;??& ABTOpBI
Heipok kpacHOTron0BbIi 12,1
UepHeTh xoXxJaTas 10,7
UepHeTh MOpCKas 12,0
HNuneiika 8,9
[lecapka 10,0
Kypura 1,7
JIbicyxa 8,9
Crperner 4.8
[ars cepast 2,4
Brlms Oosbias 7.8

T'emoenooun (HD) oxpawen 6 kpacuwiti ygem. On omuocumcs K C10HCHbIM
OenKam-xpomMonpomeuoam u cocmoum u3 Oeika — 2100uHa U HebenrKosou
epynnsl — 2em, codeparcauyeli dxceneso. Ceolicmsea 2emozioouna 06ycio8Iusaromcs
KaK epynnoti, coodepaicaujell xcenezo, maxK u 0eiko8blM KOMNOHEHMOM (2100u-
Hom). Konuuecmeo cemocnobuna 6 Kpou onpeoeisitom KOoAopUMempuiecKum

memooom (Censuckuit B.M., 1972).

Tabnuna 1.4 — Conepxkanue reMorsaoOrMHa B KPOBU IITUI] B 3aBUCUMOCTH OTBO3pPAacTa 1
nopoel nituiisl (Censtackuit B. M., 1972)

ITopoaa u moJ NTHLBI KosmnuecTBo remori06mua, rpaMmm
Ha 100 MUJVIMVINTPOB KPOBH
[Tetyx mopoibl Oemnblii IerropH 10,2
Kypuna 8,9
L{pImieHoK 6,7
[Terymox B Bo3pacte 4—6 mecsiieB 12,8
Kyps1 nopoast Pon-Aiinann 94
KypsI mopois1 06emblil MMy TpoK 9,8
Llecapku, UHAEHKHU, YTKH, TYCH 12,5

OO01mas MOBEPXHOCTh SPUTPOLUTOB B KPOBU Kyp COCTaBISeT okono 2600 m?2,
bnarogapst 60/1b1110#1 TOBEPXHOCTH, SPUTPOLUTHI JIETKO BOCIIPUHUMAIOT KHCIOPO.
U CIIOCOOCTBYIOT OBICTPOMY YCTAHOBJIEHHMIO Ia30BOT0 PABHOBECHUS MEXy FE€MOTJIO-
OMHOM U IJIa3MOIM KPOBHU BO BpeMs MPOXOXKJIECHUS €€ Yepe3 JIETOUHbIE U TKaHEeBbIE

KaITUJLJIAPEBI.
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Cooeporcanue 2emociobuHa 8 dpumpoyumax 00yCl061uU8aem KUciopoOHyH
eMKOCmb Kposu. Y TITHIBI KKl TpaMM TeMmorioOuHa cBs3biBaeT 1,4—1,41 mu
KHCJIOpO/Ia, y uenoBeka — 1,36 mi1. CiaeoBaTeIbHO, KPOBb Kyp pPa3IndHOTO KUBOTO
Beca, cojaepxarias 22—33 T TeMOrjIo0rMHa, MOXKET CBS3aTh IPH MOJTHOM €T0 OKFHC-
nenun 30-46,2 M1 kucimoposa, yrok — 56—78,4, ryceit — 168-182 mna (Censn-
ckuii B. M., 1972).

1.1.2 JleiKOUMUTHI

JlelikouMTHI — OCNbIe KPOBSIHBIC KJIETKH, KOTOPhIE UMEIOT IIUTOILIA3MYy M SI/I-
po. Vx moapa3nensitor Ha JBe OOJIbIINE TPYNIbl — 3ePHUCTbIE (TPAHYJIOIUTHI) U
HE3ePHHUCTHIE (ATPAHYJIOUUTHI).

3epHUCTBIE JICHKOUUTHI COAEpKAaT B LUTOIUIa3Me 3epHBIIIKH (Tpanyibl). K
HUM OTHOCSTCSI 0a30(uibl, 303uHOoGuUIbLI M HelTpoduanl. Hezepuuctoie (arpa-
HYJIOLUTHI) JCHKOLUTHI JETATCA Ha JIUMGOUUTHI 1 MOHOUMTHI.

bazogunvr — cpaBHUTENBHO KpYMHBIC, OKPYIJIbIE KJIETKH, pazMepom 12—
14 mxm B nmametpe. B kpoBu ux cogepxkurcs 1,0-3,0 %. Hopo b6azogunos okpyr-
JI0€, OBAJIBHOE, MAJIOYKOBUIHOE UJIU CErMEHTUPOBAHHOE, NPOCMAMPUBAEmMcsl Nio-
X0 8cneocmsue nepekpvimus o6azogunvuvimu epanyiamu. llutonnasma u rpaHyJbl
OKparieHsl B ¢puosieToBo-cuumii BeT (puc. 1.4, 1.5) (Konecnuk E.A., [lepxo M.A.,
2019). Dmu kremxku svidensitom ewecmea, yeHemanwue pocm eupycos, cooep-

aHcan cenapur, aKkmusupyrom 0OMmeH eeuecms 6 COCOUHUMENbHOU mKadu, ydacm-

68YIOm 6 peaxkyusix uMmyHumemad.

N

Pucynku: 1.4; 1.5 — KpoBb ntunsl. Mazok. bazogunsl. OOunbHble 6a30QHIbHBIE TPAHYIIBI
MacKUPYIOT CTPYKTYPY sApa

1
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D03uHogunbl OTHOCITCS K KJIETKaM KpymHbIX pa3MepoB (10-14 mxMm B nua-
metpe). B kposu ux cogepxutcs ot 6,0 1o 10,0 %. B 3penbix kieTkax saapo JexKUT
AKCLIEHTPUYHO, COCTOMUT Yalle BCEro U3 JBYX CETMEHTOB, COECIMHEHHBIX TOHKOW
IEPEMBIUKON, HO OBIBAIOT U MAaJOUYKOSAJAEPHBbIE 303MHOMUIBL. SIpO OKpalleHo B
KpacHO-(roneToBsId 1BeT. [{uTomnasma kIeTok HekHO roiayboro nsera (puc. 1.6,

1.7) (Komecuuk E.A., Jlepxo M.A., 2019).

@ VY

10pm

10um
. N . T

Pucynku: 1.6; 1.7 — KpoBb nituiel. Ma3zok. [lamoukosiepHbIil 203WHOGIIT U CETMEHTOSIIeP-
HBII 203MHO(HIT

I'emepoghunvt (Koppexmuulil 0 nmuy dK6UBANEHM HAUMEHOBAHUS HeUmpo-
U068 MIEKONUMAIOWUX; YCMAPEBUIUTE CUHOHUM — NCEB00303UHODUNbL) — KIETKU
c OecCIBETHOW IMUTOIJIA3MONW M CErMEHTUPOBAHHBIM SJIPOM, XPOMAaTHHOM CBETJIIO-
(broIeTOBOTO I[BETA, CBETIO-PO30BOM 3EpHUCTOCTHIO B BHJIE BEpETEHA C OCTPHIM
koHioM (Konecunuk E. A., 2021).

Pasnuuaror cnemyromue rerepodriibl (HEHTPOQPHITBI):

1) ¢ KpyriabIMU TpaHyiaMu (0HbIe (GOPMBI), KOTOPbIE HATIOMUHAIOT 303UHO
(bUIBI, HO KPYITHEE UX; Kpas TpaHyJl KaKyTCs HECKOJIbKO Pa3MbITBIMU, OKPAIIICHBI B
KPACHBIN IIBET; sAJipa UMEIOT MEHEe peibedHbIN PUCYHOK W OKpAIICHhl MEHEE WH-

TEHCUBHO, YEM Y 303UHO(UIIOB;

2) ¢ NAJIOYKOBUIHOW TpaHYNISNUEH B MPOTOIJIa3Me; IPaHYJbl OKPAIlCHBI
OOJICEUHTEHCUBHO, Ye€M Y HEUTPOPUIIOB C KPYTJIbIMU TpaHyJiaMHu; sifjpa Oosiee MuK-
HOTHYHBI; MHOT/IA UMEIOTCS JIBa SApPA, PACIIONIOKEHHBIX Y MOJKOCOB KIETKH (pHC.

1.8, 1.9) (Konecuuk E.A., [lepxo M.A., 2019).
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Pucynxku: 1.8; 1.9 — KpoBb nituiiel. Ma3zok. CerMeHTOsIepHbIC TeTepOPHITBI
(HedTpoduiibl)

Knetku aumgpoyumos nMeroT Spo, OKpalieHHOE B (PHOJIETOBO-PO30BbII IIBET
U [HUTOIUIa3My ToixyOoro uBera. bonvuiue u cpedHue aum@oyumvl MEHBIIE
0oHOH GopMbI, 6—9 MKM B amameTpe, ¢ Oosee IIOTHBIM SAPOM U O0Jee Y3KUM
000KOM HUTOIIa3Mbl. Manwii iumpoyum — 3penast KIeTKa IUaMeTpoM 5—8 MKM,
c emie OoJyiee TUIOTHBIM XPOMATHHOM B Sipe, 4eM y cpeaHero nuMmdormTa (puc.

1.10, 1.11, 1.12) (Konecnuk E. A., Jlepxo M. A., 2019).

v N ' -

Pucynku: 1.10; 1.11 — KpoBb nituitel. Ma3ok. boibIol y3Koria3sMeHHBIH TUM(OIUT U OOJTBIION
[IUPOKOTIA3MEHHBIN TUM(POITUT

[Murorazma muM@oInTa JTUIIH B BUAEC OYEHh TOHKOTO 000/1Ka MOKPHIBACT i1~
PO, 4acTO Ha Ma3Kax MOXKETOBITh HE BUJIHA BOBCE. JINMGOIMTHI B KPOBSIHOM pyciie
HaxoJATcsa A0 2—6 4acoB. AKMUBHO blX00s 6 OKpYHcaloujue mKaHu, OHU yYacme)-

ont 6 peaKkyusix Cﬂ@HUCpU‘l@CKOZO UMMYHUmMema, s6J1A110mcs npedwecmeeHHuKamu
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anmumeno oopazylowux Kiemok — makx HA3bl8aemblX NIA3MAamuyeckux Kiemok
wnu naasmoyumog (puc. 1.13). XapakTepHbIMU OCOOCHHOCTSIMU MIAZMOYUTNOG 516~
JISIIOMCSL IKCYEHMPUUHO DACNONIONCEHHOE S0PO, NePUHYKIeapHoe NPOC8emieHUe
(ceemavlil 00000K BOKpYe A0pa) u HacblyeHHo bazoghunvHas yumonnazma (puc.
1.13) (Kosaecuuk E.A., Ilepxo M.A., 2019).

Jlumgpoyumul cryscam Hocumenamu UMMYHOIOSULECKOU NAMAMU, YUACEYIOm
8 MeCMmHbIX allepeutdecKux peakyusax u peaxyusax ommopacernus:. Jlumponurs! ne-
JSATCS Ha mumyczasucumole T-numgoyumol u 6ypcozasucumvimu B-numgoyumor. Y

ntui 60-65 % cocrasnstor T-mumporutsl 1 30-35 % B-nmumdouutsr.

Pucynxku: 1.12; 1.13 — KpoBb ntuiiel. Ma3zok. Maielid TUMGOIHT U TUTA3MATHYECKUHN JIMM-
douut (TI1a3MOLIUT)

Monoyumuel — caMble KPYNHbIE KIETKH KPOBU, KOTOPbIX Y Kyp 4—10 %. Anpo
OKpalleHo B po30BO-(puoisieToBblil 1BeT. Knetku nuamerpom 10—17 MM, ¢ Kpyn-
HBIM SIIPOM OBaJIbHOM, MOYKOBUIHOM WM MOJKOBOOOpasHo (popmel. [uromnnazma
CEpo-TOIlyOOr0 MM CEpPOBATO-CHHErO IIBETA, JIOBOJILHO OOLIMpHAs, HEPEAKO C
ncesaonoausmu (puc. 1.14, 1.15) (Konecnuk E. A., lepxo M. A., 2019).

MoHOLUTBI B KPOBH OBIBAIOT KOPOTKOE BpeMsa. DYHKIMIO CBOIO OCYIIECTB-
JSIFOT B TKAHAX, TJIe UX HaKaruiMBaeTcs B 25 pa3 6oJblle, yeM B KpoBHU. Beixoxs B
TKaHH, IPEBPAILAIOTCS B UCTUHHBIE Makpodaru, cnocoOHble K aMeO0UuTHOMY JIBU-
xeuuto. OHu azoyumupyrom u nepesapusarom Oaxmepuu, 4yicepooHvle OenKu,

omaicusuiue Kiemku u ux oosomxku. B otnuuune ot APYIrux KJICTOK, 3pCIIbIC
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MOHOIIUTBI CIIOCOOHBI IETTUTHCS, OCOOEHHO HAaXOsCh B oyare BocnajieHusi. YToObl
O3HAKOMHTBCSI C PA3NUYHBIMU (OpMaMHU JIEHKOIUTOB HEOOXOJUMO HAyYUTHCS

MIPUTOTaBIMBATh Ma3KH KpPOBH M BBIBOAUTH Jjeiikorpammy (Kynpssuesa E. H.,

2002).

10pm

Pucynku: 1.14; 1.15 — KpoBb ntuiel. Ma3zok. MOHOIIUTEI

JlaHHBIC TTO0 KOJIMYECTBY JICHKOIIMTOB B KPOBU y Pa3HBIX BUOB MTHI] MPUBE-
nensl B Ta0mune 1.12.

J171s1 BBISIBJICHHSI TATOJIOTHYECKUX M3MEHEHUH B KJIETKaX KpoBH, UG dHepeHITH-
aITuy JICUKOIIMTOB MPH BBIBEJCHUH JICHKOTPAMMBI, ONIPEACIICHUS MOJIOJIBIX U aTH-
MUYHBIX KJIETOK KPOBH, MCIOJB3YIOT OKpalleHHbIe Ma3ku. OKpalieHHbIM Ma3KoM
TIOJIB3YFOTCS JUTSl U3YUCHUS BEJTMYUHBI, (POPMBI, OKPACKH M CTPYKTYPBI IPUTPOITUTOB
U JIeTaJIbHOTO O3HAKOMIIEHHUS ¢ Oesoi KpoBhio. MccnemyoT Ma3ok Mol MUKPOCKO-
IIOM C UMMEPCHOHHOMN CUCTEMOM.

Ilpu ougpghepenyuayuu kremox oopawarom eHumarnue Ha ciedyrujue mopgho-
Jlo2udecKue NPUsHaKuU: 6eIUdUHA KIemokK, popma Kiemok, cOOmHOuleHue s10po —
yumonaasma (mem Oovule, yem MoJlodice Kiemka), popma a0pa, XpomMamuHo8as.
CMpYyKmypa sa0pa, sopvluuku (HyKieovt). SAapelliku (HyKIEO0JIbl) CoaepKaTcs B si/I-
pax MOJIOJIBIX, 3aPOJIBIIIEBBIX KIETOK KpOoBU. OHHM KPYTIION UM OBAbHON (POPMBI
Y OKpalIeHbl B CBETJIO-CUHUM WUITU CBETJIO-(MOJIETOBBIN LIBET. B siape 3pernbix Kie-

TOK HyKJIeoJibl oTCyTCTBYIOT (benskos M. M., 1979; Konecuuk E. A., 2021).
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1.1.3 TpomOouuTHI

Tpomboyumer sasensaromes meakumu kiemxamu. OHU umerom OKpYenyio uiu
8epemeHo00pasHyo hopmy ¢ mynvimu KoHyamu. SIapo TpoMOOITUTOB OKPYIJIOE,
HaXOJIUTCS B LIEHTPE, MUKHOTUYHOE, C CETYATHIM TUIOTHBIM XPOMATHHOM. Y TOJIIO-
ca sapo uMeeT 1-3 XpoMaTHHOBBIX a3ypodUILHBIX 3epHBIIIKA. apo mo Pomanos-
CKOMY OKpAIlleHO B CHHE-(DHOJIETOBBIN 1IBET, BOKPYT KOTOPOTO BBIACIsACTCS Ooee
CBeTJIasg MepuHykieapHas 30Ha. lluTomnasma okpaiieHa B ILIBETa OT HEXHO-
PO30BOT0 J0 CEPOBATO-TOIYOOr0, MOXKET OBITh CPABHUTEIHHO IIUPOKON U BKIIIO-

4aTh pa3auuHON (opMbl anuaopuiIbHbIe U 0a30(uiIbHbIE TpaHyJbl. TPOMOOIUTHI

B Ma3ke Jiexar rpynmnamu (puc. 1.16, 1.17) (Konecnuk E. A., llepxo M. A., 2019).
' ¢ 10um

Pucynknu: 1.16; 1.17 — KpoBb nTunbl. Ma3zok. TpomOouuTsl. B y3Kkormia3MeHHOM Wil IIMPOKO-
IUIa3MEHHON IIUTOIIa3Me TPOMOOLIMTOB BUIHBI a0 UIbHBEIE U 0a30(pHIbHbIE TOTUMOP(dHBIE
IpaHyJIbl

Tpomboyumelr yuacmeyrom 6 npoyecce c8epmvl8anusi KPoeu, 8blOenssi mpom-
boyumapnvie paxmopul. Cuyscam cmpoumenibHbiM MaAmepuaiom 0as NepeuiHOc0o
mpomba. Buloensrom pempaxmosumsl, Komopwvle HeoOX00UMbvl O YNJIOMHEHUs.

KpPOBAHO20 c2ycmKa. Bwvidensiom mpomboyumapHwlil haxmop pocma, Komopbwiti

cmumyaupyem oejnerue Kiemok. Tpomboyumuvl YKpenisaom CmMeHKU KPOBEeHOCHbIX
€OCy008 u neperocam pasiuytvle gewjecmsa (cepomonur, AT®, hepmenmoi, 2op-
MOHbL U Op.). OHu obaadarom cnocooOHoCmvIO K (hazoyumosy, UMEHHO HOIMOMY, 8
Maskax mpomooyumsl mo2ym umems wupokyio yumonaasmy (puc. 1.17) (Konec-

Huk E. A., lepxo M. A., 2019).
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TpoMOoUTHI Kyp OOBIYHO HEMHOTO MEHBIIE SpUTPONHUTOB. PazMeprr ux Ba-
pBUPYIOT OT 5,5 mo 4,6%12,9 mxm (puc. 1.16, 1.17). B oTiinune oT 3pUTPOLIUTOB,
¢dbopMa KJIETOK HAIIOMUHAET HEMPABUIBHBIA SJUIUIIC ¢ HEOOJIBITUMHU BBITITINBAHU-
AMH TIpoToruiazMel. [IpoTornazma okpalieHa B HEKHBIN cepoBaTo-Tory0oil iBeT. B
HEH BCTpeyaroTcs OTACIBHO JISXKAIINe WM MHOTOYUCIICHHBIE rpanynsl (puc. 1.16,
1.17). SInpo TpoMOOIHTa MOYKET OBITH KPYTJIBIM, HOYAIIE OHO HMeeT (hopMy HeTpa-
BUJILHOTO OBaja. Slpo pacronaraercs B IEHTPE KIETKH WIM HECKOJIBKO IKCIICH-
TPUYHO, OKpAILIEHO B PO30BaTO-(PHONETOBBIN 1BEeT. KoanmuecTBO TPOMOOIMTOB Y
kyp nocruraet 30-100*10° exunun na omun mutp kxposu. (Kynpssuesa E. H.,
2002).

JlaHHBIE TIO KOJIMYECTBY TPOMOOITUTOB B KPOBH Y Pa3HBIX BUJOB IITHUIL PUBE-
neHsl B Taduie 1.12.

KonmponvHnuvie 6onpocul

1. Kakue (aktopsl BAUSIOT HA KOJMYECTBEHHOE COJEPKAHUE IPUTPOLUTOB BKPO-
BH NITULIBI?

[lepeuncnure GyHKIMHA SPUTPOLUTOB.

JlaiiTe onpeneneHne «KUCIOPOIHAS EMKOCTh KPOBH.

HazoBute 0cOOEHHOCTH CTpOeHUs TMM(OLIUTOB Y ITHIBI.

Kakue Mopdosornueckre npu3Haku JIEUKOLMTOB UMEIOT quddepeHunanbHoe
3HaueHue?

6. HazoBute oco6eHHOCTH MOPGHOIOTHH TPOMOOIIMTOB KYP.

abswn
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1.2 llopsaaok B3ITHSI KPOBH Y NTHII

CyuecTByeT HECKOJBKO CIOCO00B B3SITUSI KPOBH Y NTHLBI — U3 BEHbI
HA HOT'e, U3 BEHbI HA KPbLJIe, U3 APEMHOIl BEHbI M KOI'TS.

[Ipoie Bcero B3sTh KPOBb U3 KOI'TS, HO 3TO JTIOBOJIBHO OOJIE3HEHHO, U KPOBb
MOJKET OBITH 3arpsi3HEHA MOMETOM WX €/10il. OOBIYHO KpOBb U3 KOI'TS TEUYET ME[-
JIEHHO, U 4YacTO KPACHbIE KPOBSHBbIE KJIETKM B TaKUX IPoOax YCHEBAIOT paspy-
IIUTHCS, YTO BIUSET HAa pe3yJbTaThl aHaiu3a. BeHa Ha Kpblie U BEHa Ha HOre —
XOpOLINE MECTa JUIs B3ATUS KPOBU, HO OHU OBICTPO CXBATBIBAIOTCS, YTO HE OUEHBb
XOpOILO JJIs ’)KUBOTHOT'O, HAXOJISIIIIETOCS B CTpECCe.

Bonpmioir 00beM KpoBM Jydlle OpaTh U3 SPEMHOUN BEHbI Ha Iiee. Y 00Jib-
IIMHCTBA BUJIOB 3Ta BEHA JIOBOJILHO KpYyMHas, U U3 Hee yAOOHO OpaTh KpOBb.
OObIYHO TIpaBasi BeHa OOJIbIIE JIEBOM, U €€ MOKHO YBUIETh Ha 00JbIIOM Oecrepsh-
€BOM YYaCTKE KOXKHU HaJl 3000M, Ha MpaBoOi CTOPOHE IIeH. 3a00p KPOBU U3 sIpeM-
HOIl BEHBI BO3MOKEH y OOJBIIMHCTBA BUIOB, BKJIIOYAas MaJEHbKHX NTHUL, BPOJE
KaHApeeK M BOJIHUCTBIX MOMYraeB, HO 3aTPyIHEH y ToiayOeil, Tak Kak y HUX J0-
BOJIbHO nU(dPy3HOE cruieTeHne BeH BMecTo oaHou Oombmioi (Linda P., 1993;
Margaret A., 2006; Branson W., 1994; James W., 2004).

B3situe xpoBu y 3MOpuoHOB nTHuubl. Ilepen B3siTHEM KpoBH, SMOPHOH,
BBIHYTBHIM M3 MHKYOaTOpa, MpOCMATPUBAIOT HAa OBOCKOIE, HAXOAST CaMblil KpyTI-
HBI COCY/l M KapaHAAIllOM Ha CKOpJyIle OTMEYAT MECTO B3STHs KpoBU. B oTme-
YEHHOM MECTE OCTOPOKHO C IOMOIIBK) HOXHUI[ M MUHLETa CHUMAIOT CKOPJIYILY,
pa3pe3aroT MOACKOPIYNHYIO O0O0JIOUKY M MUIETKOH OCTOPOKHO OTCACHIBAIOT all-
JAHTOMCHYIO KHUAKOCTh. [Ipm 3TOM 00BEM COAECPKUMOTO siflla yMEHBbIIAETCS U
o0ecnieunBaeTcs BO3MOXKHOCTH CBOOOJHOTO TMOJHSATHS KPOBEHOCHOTO COCyna Ha
CKOpJIyny Y MecTa BCKpbITHsI. YTOOBI n30€kaTh NonaiaHnus aJlJTAaHTOMCHON KUKO-
CTH B IIpOOYy KPOBH, KPOBEHOCHBII COCY/ MOJCYIIUBAIOT (PUIBTPOBAILHONW Oyma-

roi, a 3ateM paspezaroTHoxHUIaMu (CanoBaukoB H.B. u coast., 2009).
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OO6beM KpoBH, KOTOPHIN 0€300JI€3HEHHO MOXKHO 3a0paTh y MTHIIBI, 3aBUCHUT
oTee pa3Mepa U COCTOSHHS 370pOBbsi. OOBIUHO 3/10pOBasl MTHUIIA MOXKET OTEPATH
1010 % ot obmero o0bemMa KpoBU 0€3 KakuxX-TnOO mpobiieM (00muii 0O0beM
kpoBucocTapisgeT npuMepHo 10 % oT Macchl Tena nruibl). Hampumep, mpu Macce
ntubi 500 1, o0beM ee kpoBH cocTaBUT 50 MII, YTO O3HAYAET, YTO IS aHAIM3a
moxxHOB34Th 5 Mt (Linda P., 1993; Margaret A., 2006; Branson W., 1994; James W.,
2004).

B3situe kpoBu u3 rpedHs. /(s nojcdyera GOpMEHHBIX JIEMEHTOB TpeOyeTcs
BCEr0 HECKOJIBKO Kameiab KPOBU. Y NTHIBI UX MOKHO IOJIYYUTh U3 CEPEXKH WU
rpebns (Pometic b.,1953). Ilepen B3gtrem KpoBu ONTUIA GUKCUPYETCS IBYMS Y-
KaMH 3a KpbUIbS U KOHEYHOCTH, WM 3aBEPTHIBACTCS B IOJOTEHLE. /[ Kaxk1oro
npenapara Hy>KHO OpaTh CBEKYIO BBICTYIHBIIYIO KaIlJl0O KPOBH, CTUpasi OCTaTKU
MPEIBIYIIEH.

Ha mecte npenmnonaraeMoro pa3pesa Wik ykojia TIIATEAbHO YAAISIOT Mepbsl.
Koxy ne3sunpuuupytor, 00e3:K1UpuBaoT (CHavajga NpoTUPAIOT BaTOM CO CIUPTOM,
3aTeM 3()UPOM) U BHICYITUBAIOT. 3aTEM MPOBOAAT YKOJ IITyOHHON 2—3 MM KOHYH-
KOM CKaJbIless WM Uriaou. [lepByro BRICTYNIMBIIYIO KAaILUIKO KPOBU BBITUPAIOT. 3a-
TEM HaOUPAIOT KPOBb B MEJIAHXKEP VI MOJICUETA JIEUKOLIUTOB, 3aTEM B MEJIaHKEP
JUTSL TIOZICYETA SPUTPOLIMTOB M, HAKOHEILI, HAa MPEJAMETHBIX CTEKJIaxX Jeiar0T Ma3oK.
BbelnaBnuBaTh Karuiro KpOBU Ha MECTE YKOJIA HE CIIEAYET, TaK KaK B 3TOM Cllydae Ha
OBEPXHOCTh KOKU BBIXOJUT OOJIbIIIE TUIa3Mbl U MEHbIIIE (POPMEHHBIX 3JIEMEHTOB.
[Tocne kax ol MaHUMYJSIUUKA OCTaTKH KpoBU cTupatoT Batoi (boiiko B. 1. 1958).
Jua uccaenoBaHusi OMOXMMHYECKMX WJIH MOP(OJOrMYecKHX MoKa3arejei
KpPOBb 0epyT M3 BeHbI. [ITHily (DUKCHPYIOT B CIMHHOM ToJjioxkeHuH (puc. 1.18)
U TIPOU3BOJIAT B3siTHE KpoBH. KpoBb OepyT M3 MOJKPBUIBIIOBOW BeHbI (Cutanea
ulnaris), Ha BHyTpeHHEH CTOPOHE Kpblila HaJ[ JIOKTCBBIM COWICHCHHEM, B KOJIHYE-

CTBC JIBa MHUJLIWJIIATPA.

IIpu 3TOM MEpO BBILAEPTUBAIOT, BEHY CAABIMBAIOT NAJbLEM B YUaCTKE JIOKTE-

BOro CycraBsa, IpOKOJI ACIAOT MOA YIJIOM JIOKTCBOTO I/ISFI/I6a, CO6J'IIOI[a$I IIpaBuIa
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ACeNTUKHU U aHTUCENTUKH. [locne B3saTHs KpOBH MCCTO IIYHKIIMH Ha HECKOJIbKO MU -

HYT 3AKUMAIOT CYXHUM CTCPUJIbHBIM TAMIIOHOM.

Jjist TOro, 4TOOBI MEHBIIIE CTPECCUPOBATH MTHUILY MOKHO BBIMIOJIHATDH B3SITHE
KpOBH U3 Ooubmioi murtocHeBod BeHbl (puc. 1.19). BHyTpeHHss, niam OOJbImas
IUTIOCHEBAsi BEHA NPOXOJUT MO MEAHAIbHONW MOBEPXHOCTH IUTIOCHBI, OJIIKE K
IUTAHTApHOMY Kparo, pacroiarasch HEMOCPEJACTBEHHO moja koxkeil. He moxons 1—
1,5 cM 10 MeTamop3abHOrO CyCTaBa, BEHA HAIIPaBJISETCS KOCO BIEPE U BBEPX Ha
NEPEIHIOI0 TIOBEPXHOCTh cycTaBa. Ha 3TOM ydyacTke OHa SICHO BBICTYIAET O] KO-

JKEH B BHUAEC KOCOT'O BaJIMKa. OTOT YUYaCTOK U PCKOMCHAYCTCA IA B3ATHUA KPOBU.

C BHyTpeHHEH CTOPOHBI IJTIOCHBI 000 KOHEYHOCTH, MPUOIU3UTEIBHO Ha
OJIMH CAaHTUMETP HUKE METAaTap3aJIbHOrO CyCTaBa, MOCJE MPEABAPUTEILHOIO OYH-
HIeHUsI U 00pabOTKK CIUPTOM, OOBIYHOM IPENapoOBAIBLHON WUIION MPOKaIbIBAETCS
KOKa M OJHOBPEMEHHO BEHA, MPU 3TOM HUIIIy MPOMYCKAIOT HE 0oJiee YeM Ha OJIMH
MusuUMeTp. [Ipu He0OX0AUMOCTH MOTYYUTh CPABHUTEIBHO OOJBIIOE KOJIUYECTBO
KPOBH MECTO IPOKOJIA KOXHU IPOTHUPAIOT aHTUKOAryJITHTOM, a CTOITYy INTHIBI Mac-
CUPYIOT. BBITEKaIONIyt0 KpOBb COOMPAIOT MyTEM MPHUKIAAbIBAHUS MPOOUPKUA WA
Apyroi mocynsl K paHke koxu. [locie oTO0pa KpoBU MECTO yKOJa MPUKUMAETCS

BaTHBIM TaMIIOHOM, CMOYCHHBIM ﬁOﬂOM.

Jlis MOop(OTOrMuecKux HMCCIECAOBAHUNA PEKOMEHIYIOT ClielajbHbIE BaKy-
YMHBIE IPOOUPKH, T/I€ B Ka4eCTBE aHTUKoAryysHTa ucnoisiyerca IATA — ¢uo-
JeTOBask KpbIIIKa (CTEpUIIbHBIC BaKyyMHbIe MpoOupku, oobemom 4,0 mur, Jiangxi
HongdaMedical Equipment Group Ltd, 39, China). J{ist OnoXumMuuecKux Uccieao-
BaHUM PEKOMEHAYIOT TPOOUPKHU C JUTHI-TEIapuHOM (3eJieHask KPBILIKA) WX C aK-

TUBATOPOMCBEPTHIBAHUS (KpacHask KPBIIIKA).

Cpa3sy nocJje B3THSI KPOBHU NPOOMPKY cJieyeT MeJJIEHHO NepeBePHYTh
1IeCTh — BOCEMb pa3 /Uil MOJHOI0 CMeIMBAHUS KPOBU ¢ peareHtamu. [IpoOy
KpOBH JIJIsi OTHAEJICHUs] ()OPMEHHBIX SJIEMEHTOB OT IIa3Mbl UJIM CHIBOPOTKH IICH-
TpudyrupyroT npu ckopoctu 3 000 000poTOB B MUHYTY B TeueHHe 3 MUHYT. JKe-

JIATCJIbHO B3THEC KPOBHU BLIMIOJIHATE B YTPCHHUC YaChbl IIEPC KOPMIICHUCM.
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Pucynok 1.19 — B3siTre kpoBHU 13 OOJBIION ITFOCHEBOW BEHBI Y IBITUISAT-OpOHIepOB
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IMosyyeHue cHLIBOPOTKH KPOBH y mTuubl. KpoBb y nTuis! ciemyer Opartb
HaToIlaK, 0e3 orpaHUYEHUs MUTHEBON BOABI, B Bo3pacTe 1-20 qHEl ToTalbHO, a ¢
30-gHEBHOTO BO3pacTa — M3 MOJKPBUIHIIOBOM BEHBI 0€3 MITIpHUIA MO 5—6 MJI WHAH-
BUIyaJIbHO B CTEpUJIbHBIE POOUpPKHU. BaxkHo, 4TOOBI KpOBb HE MO/ABEPrajach pes-
KUM TeMIIepaTypHbIM KosiebanusaM. [loaTomy B3dTHE KpOBHU Jydyllle HMPOBOJIUTH B
nome-menne npu Temmneparype Bbie 20 °C. Tlocne cBEPTHIBAHMS CTYCTOK KPOBH
HEoOX0IMMO 00BECTH IO BHYTPEHHEMY KpParo MPOOUPKU TOHKOW CIUIIEH U OTCTau-
BaTh CHIBOPOTKY B TeueHHe 15-20 MUHYT B TepMoOCTaTe WM BOASHOW OaHe mpu

temmneparype 39 °C.

Ecnu B momemenuu temneparypa menbine 20 °C, 1o mpo6HpKu ¢ KpOBEIO IO~

cyIe €€ B3ATHUs cpasy e IOMEIAIOT B TEPMOC MM B COCy/l ¢ Témioi Bogoi (39 °C),
0

3aTeM B Tepmoctar Ha 15—20 munyT npu temmeparype 39 “C, mocie 4ero KpoBb

OCTaBJISIFOT HA OTCTAaMBAHUE CBIBOPOTKH [P KOMHATHOM TEMITEpATypeE HE MEHEE O~

HOT0 4aca.

HccenenoBanue CBIBOPOTKH KPOBH CIIEAYET IPOBOJNUTH B TEUEHHE CYTOK I10CIIE
B3ATH KpoBU. OnpenesieHne NMOKa3aTeIed €CTECTBEHHOM PE3UCTEHTHOCTU Opra-
HU3Ma NTULIBI HE0OXOMMO TTPOBOJAUTH C YUETOM BO3pacTa, MOPOIbl, 0COOCHHOCTEH
KOPMJIEHMS], COAECPKAHUS NTULBI 1 BETEPUHAPHO-CAHUTAPHBIX MEPOIPUATUH, ITPO-

BOJMMBIX B NITUIIEBOIUeCKUX x03sticTBax (Canopuukos H. B., 2009).
Ipaxmuueckue 3a0anus
1. Onpeaenure Ha Kypulle OCHOBHBIE COCYJIBI, KOTOPBIE HMCIIOJIB3YIOT JUIs 3a0opa

KpPOBH.

2. OtpaboTaiiTe TeXHUKY B3ATHsI KPOBH U3 MOJKPHUIBIIOBON BEHBI Y KYP.
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1.3 IToacyeT KIE€TOK KPOBHU

B3siTHe KPOBH OCYHIECTBJISIIOT C NMOMOIIBI0 CIIEHHAJBHBIX CMeCHTeJel.
CMmecuTesb mpeacTaB/sieT c000M KaNMJLIAP € AaMILYJIO00Pa3HbIM paclIMpeHU-
eM. B ammyne HaxoauTtcs crekisiHHAs OyCHMHKA JJisi IEPEMEUINBAHUS Pa3BEACH-
HOW KpOBH (B MeJIaHXepe JUIsl OJCUeTa SPUTPOLIMTOB — OyCHHKA KPacHOI'O 1IBETA,
JEUKOIMTOB — Mpo3pavnas.) Ha kanuisapax HaHeceHa rpaayupoBka — MeTku 0,5 u
1,0. TpeTbss MeTKa HaAXOAUTCA HAJl aMITyJION: JUIsl Tojcuera 3puTporuTo — 101,
neiikoruToB — 11 (puc. 1.20).

Jlnst moicuera 3puTPOLIUTOB B MEJIAaHXKEP HAOMPAIOT KPOBb 10 MeTKH 0,5 min
1,0 u pactBop 10 metku 101. IIpu s3Tom kpoBb pazbasisierca B 200 unu B 100 pas.
B menanxep 11 mojcuera JeHKOIUTOB HAOUParoT KpoBb 10 MeTku 0,5 wimm 1,0, a
pacTBop 110 MeTkH 11, mpu 5ToM KpoBb pazbasisiercs B 20 wiu B 10 pas.

B kauecmee pazdasnaowezo pacmeopa 0na noocuema 3pumpoyumos npume-
HAIOM 3-NPOYEHMHBIL PACMEOp XJ0puda Hampusi, Tak KaK B THIIEPTOHUYECKOM pac-
TBOPE APUTPOLUTHI CMOPIIUBAIOTCS U CTAHOBATCS 3ameTHee. [Ipu nodcueme neti-
KOYUMO8 Kpo8b pazoassaiom 5-npoyeHmubiM pacmeopom YKcycHou kuciomol. OHa
pacTBOpsieT 000JI0YKH (POPMEHHBIX DJIIEMEHTOB, M B TIOJIE 3PEHUS OCTAIOTCS TOJIHKO
A71pa JEUKOIMTOB. YKCYCHYIO KHUCJIOTY ITOJAKPAIINBAOT METUIIEHOBBIM CUHUM, IPU

9TOM sAJpa J'ICﬁKOI.[I’ITOB CTAHOBATCA BUIHBI OTUYCTINBCC.

A)

S - - O« = =

b)
A) nipu nojicyere GOPMEHHBIX JIEMEHTOB SPUTPOLIUTOB;
b) npu nosacyere GOpMEHHBIX 3JIEMEHTOB JIEMKOLIUTOB

Pucynok 1.20 — Menanxeps! Ai1s1 pa30aBiieHUs] KPOBH
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Crnenyer OTMETHTH, YTO B JTAOOPATOPUSX KPOBBH Pa30aBISIOT HE TOJIHKO B
CMECHUTENSX, HO U B MpoOupkax. /s aToro B mpoOMpKy CHayaia HAJIUBAIOT pas-
OaBJIIONTUN pacTBOP (JIS MOJCYETA SPUTPOITUTOB B 00beMe 4 MiI, a JIEHKOIIH-
toB — 0,4 mu1), 3arem poGasisitorT B Hero 0,02 M kpoBu. Ilocie pacTtBop U KpoBb
TIIa- TeJIBHO IePEMEIINBAIOT, U pa3BeaeHHOM KpoBbio (1:200 1 1:20 cooTBeTCTBEH-
HO) 3a-TIOJHSIOT cueTHY0 Kamepy (Pockun I'. 1., 1946).

1.3.1 YcrpoiicTBO cueTHOI KaMepsl 'opsieBa M moacuer B Hell KJie-
TOK KPOBH

Kamepa I'opsieBa mpeacrasisier co00i crnenuajJbHOEe YCTPOMCTBO IJIst
noac4yera GopMeHHBIX 3JIEMEHTOB KPOBU. Ha ee nogepxnocmu Hanecena cemka,
pasoensaouas npoCmpancmeo Ha Keaopamol: Oorvuiue U ManeHvkue. Imo moi-
cmoe NpAMOYy2071bHOe CIMEKI0 C 08YMS CEeMKAMU, 8blePABUPOBAHHBIMU HA €20 NO-

sepxnocmu (puc. 1.21).

auepalophesa  amepa fophesd

© ©

SO X

Pucynok 1.21 — Kamepa ['opsieBa
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CeTku OTIETEeHBI OJJHA OT APYTO¥ MONEpeyHON KaHAaBKOM, BO M30ekaHue 3a-
TEKaHUA KUAKOCTU. J[ByMs INIyOOKMMHM NPOJIOJIBHBIMU KaHAaBKAMM CETKH OT/EJe-
HBI OT CTEKJISTHHBIX MPSIMOYTOJIbHBIX MIACTUHOK, K KOTOPBIM MPUTHPAIOT HLTU(O-
BaHHOEIIOKPOBHOE CTEKJIO. [NTOCKOCTB MOBEPXHOCTH 3TUX IUIACTUHOK HAXOJAUTCS Ha
0,1 MM BBIIIIE MJIOCKOCTH, B KOTOPOM HaHeceHbl ceTku. Kamepa cocrout uz 225
6ompmmux kBaapaToB (puc. 1.22). Cto 60abIINX KBaIPaTOB HE PA3IMHOBAHBL, 25 —

pa3aecHbI, KX bl U3 KOTOPhIX Ha 16 Maybix kBagparoB oobemMoMm 1/4 000 mxot.

1$x02=3

0.2 0.0

Il

“ 3

1ISx02

Pucynok 1.22 — Cerka I'opsieBa

Kamepy nepen 3anojiHeHrEM IPOMBIBAIOT BOAOW M HacyXo BeITHparoT. Ha yya-
CTOK KaMephbl, I'7Ie HAHECEHBI CETKH, YKIAAbIBAIOT 00€3KUPEHHOE MOKPOBHOE CTEK-
70. IIpy 3TOM HMKHAS NMOBEPXHOCTb KaMephl JOJDKHA HAXOAMTHCS HA TPETHUX
nanbliax 00eux pykK, AByMs BTOPBIMU MaJIbllaMH €€ MPUAEPKUBAIOT criepeu. JIByms

nmajbaMu MpUTHUPAIOT IIOKPOBHOC CTCKIIO, IINIABHO IIPOJABUIasA €ro 10 MOBEPXHOCTHU
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MPSIMOYTOJIBHBIX TUIACTUHOK, 10 TIOSIBJICHUS LIBETHBIX Kouiel] HploToHa B MecTax co-
NPUKOCHOBEHUS IOKPOBHOTO CTEKJIA C TOBEPXHOCTHIO INTACTUHOK KAMEPBI.

Kamto uccnenyeMoi ®UIKOCTH MUIETKOM MOMENIAIoT Mepell mebo, oopa-
30BaHHOM IMOKPOBHBIM CTEKJIOM U IUIACTUHKOW Kamepsl ['opseBa ¢ HaHECEHHOM
ceTkoi. Kammsi noimkHa 3aMoidHUTh KaMepy camMOTeKoM (IOf JEeMCTBHEM KarluJl-
nspHBIX ciil). Heobxoammo ciennTth, 9ToOBl B TPOCTPAHCTBE HAJ CETKON HE OBLIO
My3bIPHKOB BO3/yXa U U30BITKA KUIKOCTH.

Jlo Haudana mojcyeTa CIeayeT OCTaBUTh CYETHYIO KaMEPY Ha OJIHY — JIBE MHU-
HYTHI JUIsl ocakeHusl (popMeHHBIX 5ieMeHTOB. KaMepy KiaayT Ha CTOJIUK MHUKPO-
CKOIa, KOTOPBIA HAacTpaumBalOT Ha Majoe yBenudeHue (00bekTuB 8§—9, okymsap 10
unu 15). [Togcuer npou3BOISAT MPU HECKOJIBKO OMyIIEHHOM KoHjieHcope (I'eopru-
esckuii B. U., 1976). Bo n30exanue I1ByKpaTHOIO MOACYETA KIETOK, HAXOIAIIHXCS
Ha JIMHUSX CETKH, MOJIb3YIOTCS MPaBUIOM OYKBBI «I'»: CUMTAIOT KJIETKH, OTHOCS-
nyecs K JaHHOMY KBaJpaTy W Jiexallyde BHYTPH KBajpara U Ha JIEBOU U Ha BEpX-
HEW TpaHMUIIE; KIETKHU, MEPECEKAIOIINE PAaBYI0 U HUKHIOKO T'PAHUILY, HE MOJICUU-
ThI- BalOT.

[TpuHIIMI MeTOJa COCTOMT B YAOOHOHM /Jisi WCIOJIb30BAaHUS yMEHBIIICHHOU
KOHIIEHTpAIuu (POPMEHHBIX 3JIEMEHTOB JIJIs TOJICUETa IPUTPOIUTOB B Kamepe ['o-
pseBa(I'eopruesckuii B. 1., 1976).

OpUTPOLUTH U TPOMOOIUTHI NTHUIBI B OTJIMYKUE OT SPUTPOIIUTOB U TPOMOO-
IIUTOB XUBOTHBIX COJEPXKAT SIAPO, KOTOPOE PACTBOP YKCYCHOM KHUCIOTHI (K-
KocTh TrOpKa) HE pa3pyliaeT, YTO MPEHsTCTBYET MOACYETY JerlkouToB. [loacuer
SPUTPOLIMTOB U JIEMKOLUUTOB OCYIIECTBIISIIOT OJHOBPEMEHHO B KaMepe ['opseBa no
OOILIETIPUHITON METOIUKE.

JIns oKpammBaHUs MCHONB3YIOT OKpacky no @pueny n JlykaueBou B MOAM-
¢ukammu U.A. bonotaukosa (0,9 T xmopuna Hatpus, 3,35 T xiopuaa kanbius, 90
MJT TUCTHJUTMPOBAHHOM BOABI, 6 MJI Kpacku ['Mm3a, 3 MJ1 OJTHOMPOLICHTHOTO CIU-
TOBOTO pacTBopa MeTuiBuoisera, 1| mu 12-npornentHoro dopmanuna). Kposp pas-

BOJISIT 3TOM KPACKOM B MEJIAHKEPE JIJIsI 3PUTPOLUTOB.
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JIeMKOUMTHl OKpPAIIUBAIOTCA B (DHUOJICTOBBIA ILIBET, a 3PUTPOLUTHI
OCTal0TCSA HEOKPAIIICHHBIMHU.

B npoBeneHHBIX HaMU UCCIIETOBAaHUAX, Mbl U3MEHWIN KOJUYECTBEHHBIE CO-
otHomeHus coieit: 0,08 r xmopuma vatpus, 0,4 T xmopuaa Kajabius, 9 M1 TUCTHII-
nupoBanHoOi Bojwl, 0,6 mur kpacku ['mm3a, 0,3 M1 OTHOTIPOIICHTHOTO CITUPTOBOTO
pactBopa MetwiBuoneta u 0,1 mn 12-mporeHTHOrO (QopmanuHa, pa3BeIEHHOTO
COJIEBBIM PAaCTBOPOM XJIOPHJIA HATPHUS U XJIOPHIA KaTbIIHS.

DT0 MO3BOJIMJIO ClIENaTh MPOKpAIIMBaHUE KIETOK 0oJiee MATKUM, a AedopMa-
IIUIO DPUTPOLIUTOB CBeCTU K MUHUMYMY. [locie pa3BeneHuss KpoBU Kpackoil, pac-
TBOP OCTaBJISIM Ha 15 MMHYT, [uid Jdydilero npokpamubanus. [lepen 3amonHeHu-
€M KaMmepbl pacTBOP BCTPAXMUBAICA (AKKypaTHBIM IepeMelinBaHueM B TeueHue 30
cekyHn). [anee 3anonnsum kamepy l'opsieBa, ocTaBisiiiM Ha 2 MUHYTHI (AJ1s1 TIpe-

KpallleHHUs JTBUKCHUS KJIETOK) U MPOU3BOAMIH mojacyet (puc. 1.23).

Pucynok 1.23 — DpUTPOIHTHI ¥ JICHKOIMTHI KPOBH IBIILISAT-OPOUIICpOB
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B naboparopun duzuonornn denepanpbHOro HaydHOro mnentpa «Bcepoccwii-
CKOI'0 Hay4HO-MCCIIEOBATEIBCKOIO M TEXHOJIOTMYECKOTO MHCTUTYTAa IITHUIIEBOJI-
ctBa» Poccuiickoil akagemMun Hayk pa3pabOTaH METOJ OKpacku (POPMEHHBIX 3Jie-

MCHTOB KPOBH HJIA IIOACYCTA B KAMCPC FopﬂeBa.

CocraB Kpacurteas BKJIKOYaeT a3yp-303uH no Pomanosckomy. Ilpu pac-
TBOPEHHH OH IpeACTaBJIsAeT CO00H IIMIEPUHO-METAHOJIbHBINH PacTBOp, €O-
JAep/KAIMKA S-IPOLEHTHYI0 cMech a3yp-303MHa no PomaHOBCKOMY CyXoro u

asypa II.

Tax xax peakmug asyp-303un no Pomanosckomy 6 pacmeope — ocneonacen u
MOKCU4eH, ciedyem coOmo0ams npasuia 6e3onachHoil pabomoi: pabomy npoeo-
Oums OO MA20U NPU XOPOULO Oelicmayowel GeHMUIAYUU, 8 NepUamKax, 60aiu om
omxpuimo2o ocws. Ilpu nonadanuu kpacumeneil 6 21a3a Uil HA CIUZUCHIbIE NPO-

MbIMb UX OOJILUUUM KOJIUYECTBOM 800WbL.

IIpuroroBieHne Kpacsilero pacTpopa ¢ KpacurejeM a3yp-303UH BKJIIO-
yaer:

1. ITpurotoBnenune (GU3MOIOTHIECKOTO pacTBopa. Ha aHanmTudeckux Becax
B3BemmBaroT HaBecky 0,9 r xiopuaa HaTpus. [lomeraroT HaBeCcKy B MEpHYIO KOJIOY
BMecTUMOCThIO 100—200 M 1 pacTBopsitoT B 100 M1 TUCTHIIITMPOBAHHON BOBI.

2. CmemmBatot 150 Mk (0,15 mut) kpacutenst a3yp-303uH U 45 MJT TOJTy4YeH-
HOTO (PU3MOJOTUYECKOTO PacTBOpa.

st mpoBeneHusi onpeneaeHust 4 M nOAYUEHHO20 Kpaciue2o pacmeopa
nomewarom 6 npooupxy u oovasasiom 20 mxn (0,02 mn) kposu. dmum pacmeopom
KJIemKU KPOBU OKPACAMCS 8 meyeHue 2 MUHYM, NOCe Ye20 e20 NOMewaiom 8 Kamepy
Topsiesa ons uccnedosarusi.

Oxkpacka (hOpMEHHBIX AJIEMEHTOB KPOBHU a3yp-303MHOM 1o PomaHOBCKOMY B
PacTBOPE BBITJISIIUT CIACAYIOMIUM 00pa3oMm:

1) ss;ipa SpUTPOLMTOB OKPAIINBAIOTCSI B OMPIO30BbIii I[BET;
2) HATOILIA3MA JIeKOIMTOB OKPAIIMBAETCS B BHIIHEBO-(PHOJIETOBBIA HJIH

roJiy0oii uBer;
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3) TPOMOOIMTHI OKPAIINBAIOTCHA B KOPUYHEBBIii I[BET.

Texnnka moacuera B kamepe I'opsieBa. Kamnell pa3BeieHHOM KpOBHU 3a-
MOJTHSIFOT CYETHYIO Kamepy ['opsieBa u mociie oCakIeHHsI B KaMepe TOICIUTHIBAIOT
kjeTku noj mukpockornoMm. Cetka ['opsieBa pazgenena Ha 100 Gonpmmx (mo 4
kBagpata BMecTe) u 400 maneix kBagpaToB (1o 16 kBagpaToB BMmecTe). [lnomans
manoroksaapara pasaa 1/400 mm?, 06bem — 1/4 000 mm®. Bosblnmre KBagpaTsl 1Mo
TUTOIIAIA COOTBETCTBYIOT 16 ManbiM. Mamble KBaapaThl CIyXaT IS TOJcYeTa

SPUTPOLUTOB,00JBIINE — JAJI MOACUYETA JEHKOLUTOB.

Cuurarot sputpouutsl B 80 MalleHbKUX KBajipaTax (5 OOJBIIMX KBAJIPaTOB).
[Toncuety mojjexaT B KaKJI0M MaJIEHbKOM KBaApaTe dPUTPOLUTHI, HAXOASAIIUECS
BHYTPU HErO, a TAKXKE 3aMKHYTHIE MOJHOCTBHIO WJIM YACTUYHO BEPXHEW U JIEBOU
rpaHunaMu kBajpara. [Ipy 5TOM He CUMTAIOT KIJIETKH, Kacalolluecs NMpaBod u
HIDKHEW rpaHul] kBajapata. [{ns noacyera 6epyT OoJibliive KBaApaThl, JIEKAIIUE O
auaroHany. Yuciio 3puTpoLMTOB, MOACYUTAHHBIX B KaXIOM MAJICHBKOM KBaJapare,

CKJIQJIBIBAIOT M IMOJIYYArOT UX odmiee koymdectBo (puc. 1.24) (Camosuukos H. B.,
2009).
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Pucynok 1.24 — [Topsimok moicuera SpUTPOIIUTOB
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[ToxcueT komMuecTBa 3pUTPOLUTOB B 1 MUITUANTpE KpOBU BEAYT MO GOpMYy-

ne(1.1):

__ Ax4000+B (1.1)
6

X

rae X — 4UCII0 3pUTPOLUTOB B OJHOM MUJUTHIIUTPE KPOBHU;
a — 4MCII0 SPUTPOLIUTOB, MOACUNTAaHHBIX B 80 KBajparax;
B — CTENECHb Pa3BEACHUS KPOBHU;

0 — YMCJI0 COCUMTAHHBIX KBaapaToB.

Jl5is TOro, 9YTOOBI HAMTH KOJMYECTBO SPUTPOIIMTOB B OJTHOM JIUTPE KPOBH,
HEOOXOJAUMO TOJTy9eHHBIH pe3ynbTaT yMHOKHUTE Ha 105,

Ecan koJm4ecTBO 3pUTPONMTOB BhIllIE HOPMBI, TO 3TO SIBJIEHHE HA3bI-
BaeTcs JPUTPOLHTO3, a €CJIM MeHbIIle, — JPUTPONEHHUSA WIN aHeMUsl. Yeeiu-
yeHue KOIUYeCmsed dpUumpoyumos 8 Kposu (Ipumpoyumos) ecmpeuaemcs npu
2EMOKOHYeHmpayuu  (MOJNCHbLU  IPUMPOYUMO3), a makxice nNpu YCUleHUu
IPUMPON033a HA (POHE HEeUSMEHHOU UHMEHCUBHOCMU 2eMONU3Ad (UCTMUHHDLLL
IpUMpoOYUmo3). YmeHvuienue KoIUUecmea 3pUmpoyumos 6 KpOosU MOdCem
Habaoamovcss npu eemoountoyuu (nodichas spumponenus) (I'eoprueBckuii B.
H., 1976).

Y nruiel 6€3bsIepHBIE SPUTPOIMTHI MPUCYTCTBYIOT B OOJIBIIEM, YEeM Y
HU3IIUX TO3BOHOYHBIX, KOJHMYECTBE, HMEIOT OBaJIbHO-BBITIHYTYIO (OpMy
OOBIYHOTO SPHUTPOIINTA, PEKE — OKPYIIIYIO, MPUCYIIYIO OC3bSAACPHBIM SPUTPO-
[IUTaM MJICKOITH-TaromuX. VHOTJa BMECTO SApa BHUJIHBI JIUIIH €r0 OTACIBHO Jie-
xKanire QparMeHThI.

ITo muenuto . A. bonoraukosa, FO. B. ConoBbeBa (1980), oqaumu u3 me-
XaHU3MOB OCBOOOXICHHS SPHUTPOLIUTOB OT COOCTBEHHOrO sjipa SIBJISIOTCS Ka-
puopekcuc u kapuoiusuc. Cpefu 3pelibIX SPUTPOLIMTOB MTHUIBI U3PEIKA MOSB-

JIAOTCA ABYAACPHBIC KIICTKH, PA3MCPBI MX COIMMOCTABHMBbI, HUTOIINIa3Ma OKCH-

@WHEHH B HCR‘OTOPT-JX (‘leqﬂﬂX QTMCUYCHEBI KIIETKU C HGWPHRVIHBHFJM
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APOM, CaMBIX MPUYYAJIUBBIX ouepTaHui. CUnUTAETCs, 4YTO TeHETUYECKUN MaTepH-
aJl SPUTPOLIUTOB TNTHUIIHI SBISETCS HEAKTHUBHBIM (3apErpecCUpOBAaHHBIM), J0Ka3a-
TEJIBLCTBOM YEro CIY>KUT OTCYTCTBHUE B siipe MU Ppy3HOro XxpomaTuHa (3yXpomaTu-
HA) U AIPBIIICK, TJe TOJDKEH MPOUCXOAUTH (HO y MTHULBI HE MMPOUCXOIUT) CUHTE3
pasmuuabix BunoB PHK (I"azapsu K. M. u coasr., 1971; Cameron J., Prescott D.,
1963; Scherrer K. et al., 1966).

Pucynok 1.25 — Kamepa ['opsieBa. Dputponutsl. Kypel —Hecymiku (yBenudyenue B 10 pa3)

I[aHHI)Ie 00 OPUTPOHUTAPHBIX HHACKCAX KPOBHU HCKOTOPBLIX BUAOB IITUIT ITPC/I-

craslieHbI B Ta0uie 1.5.
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Tabnuua 1.5 — DputpounTapHbie HHIEKCHl KPOBU Y HEKOTOPBIX BUI0B ITHUI]
(I'mnemytaunos P. 4., 2005)

3pI/ITp0HI/ITaprIe HHICKCBHI

Bujt nruus1 ABTOPBI MCV, Mkm3 MCH,nr  [MCHC, %
Kypuna 84,0 +1,4 - -
CBupucrenb 109,5+4,4 40,3+1,3 37,1+£0,8
Cuerupb JI. T1. lIknspos, 94,9+0,6 34,9+1,7 37,2+1,8
Cununa OoJjblas 1975 126,4+3,4 42,8+1,3 34,4+0,6
dazan 116,7 54,9 47,0
TerepeB-kocau 127,4 52,7 41,3
[Meryx 116,8 43,1 36,9
['ych nukwmii 146,0 61,0 41,8
['ycb nomarHui 146,0 63,7 437
VYTKa qukas 156,4 56,4 36,1
YTKa qoMamrass 152,2 59,7 39,2
baxian 156,1 62,3 39,9
bepkyr I1. A. Bep6osoBuy, 142,0 61,8 43,5
Cun 0eJIoroJIOBBIN 1957 151,1 60,4 40,0
Kopryn 170,6 77,9 45,6
['pud 193,2 70,4 36,4
Open-MOTrMIIBHAK 191,3 65,9 34,4
Kypanih yeeypuiicuii 191,1+8,6 54,8+4,5 34,3+1,5

(180,3-203,7) (56-68,8) | (32,7-37,2)
JKypaBiib-kpacaska 162+6,6 55,6+£2,4 34,3+1,1
(154-172) (51,5-60) |(32,6-36,2)
Kypasib BEeHIIEHOCHBIN 171,2+7.4 64,3+3 36,2+2,3
(156,5-181,8) (59,8-70,2) | (34,5-39,2)
Kypasib naypckuit 195,6 62,9 32,3
Kypapib kaHaICKUHT C. Hewkey et al., 164,3 57,9 35,2
S 1983 177 66,1 37,3
(175-179) (65,4-66,7) | (37,2-37,4)
Kypasnsb cepriii L 62,1 34.9
(173-186) (55-67,6) | (31,7-36,3)

[pumeuanue: MCV — 06bem 5putpouToB B KpoBu, MkM°; MCH — cpeanee conep-
*aHue remMoriioonHa B spurporure, nr; MCHC — cpenHss KOHIIGHTparusl TeMorjoOnHa B

sputpouure, %.
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IIpakmuyeckue 3adanus

1. O3snakoMbTech C 000OpyIOBaHMEM M MPUOOPAMHU, KOTOPHIE MPUMEHSIOT
Anoacuera GopMEHHBIX JIEMEHTOB KPOBH.

2. llog MUKPOCKOIIOM IpHU MajiOM YBEJIHMYEHHH PACCMOTPHUTE CUETHYIO Ka-
Mmepyl opsieBa (0OpaTuTe BHUMaHUE Ha PACIIOIOKEHHE OOIBIINX U MaJbIX KBajpa-
TOB).

3. O3HAaKOMBTECHh C TEXHHUKOW MPUTOTOBIICHUS PACTBOPOB, UCIOIB3YEMBIX

BMOP(OTIOTUIECKOM aHATN3E KPOBH.

1.3.1.1 TIloacuyeT KOJMYECTBA IPUTPOLMTOB KOJOPUMETPUUECKHUM CIIOCOOOM

Crabunn3rupoBaHHY0 KpoBb HaOuparoT B kanuiuisip Canu (0,02 Mi1) u BHOCST
B MPOOUPKY € 4 Mu1 3-MIPOLIEHTHOI'O pacTBOpa XJIopuaa Hatpusd. Kanumisp npomsi-
BAlOT ATHM K€ PacTBOPOM JABaXIbl. [IpoOMpPKH ¢ CONEpPKUMBIM BCTPSIXUBAIOT U
ocTaBisAIOT B mrtatuBe Ha 30—40 muHyT. OnpeneseHne KOJINYECTBA SPUTPOLUTOB
IPOU3BOAAT Ha (POTORIEKTPUUYECKOM KOJOPUMETPE MPU KPACHOM CBETO(UIIBTpE
(nymuna BostHbI 625—700 HM).

B k1oBeTy Ha 3 MM® HaJIMBAIOT MCCIIENYEMbIN PACTBOP U OMPEAEISIOT €ro IKC-
TUHKIHWIO TPOTHUB 3-IPOLIEHTHOrO pactBopa xyopuaa Hatpus (Kynpssuesa E. H.,

2002). Pe3yabTaThl ONpeAesoTCs Mo KaTuOpoBoYHO# Tadmuie 1.6.

Ta6numa 1.6 — ConepskaHue IpUTPOLMTOB B OAHOM JUTpe kpoBu kyp (10 2 Ha nutp)

Oxcruaknusa | KoamdectBo 3put- |IxcruHknms | KosmuectBo 3purpo- | Ixerunknms | KonnyecTso 3putpo-
pacTBopa POLIMTOB Y KYp, pacTBopa HUTOB Y KYP, pacTBopa LHTOB Yy KYP,

102/ 10%/n 10%/n
0,3 1,69 0,43 2,26 0,56 2,97
0,31 1,64 0,44 2,31 0,57 3,03
0,32 1,69 0,45 2,37 0,58 3,08
0,33 1,74 0,46 2,42 0,59 3,12
0,34 1,79 0,47 2,47 0,60 3,18
0,35 1,85 0,48 2,52 0,61 3,23
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[Tponomxenue Tabmuis: 1.6

OKCTHHKIMA KoJsmmaectBo Ixerunkuusa| Koanvecrso 3put- | Ixerunkuus| KoaudecTBo 3purpo-
pacrBopa IPUTPOLIUTOB Y pacTBopa PO-LUTOB y Kyp, pacTBopa LHUTOB y KYP,

Kyp,10%%/n 10%2/n 10/

0,36 1,9 0,49 2,57 0,62 3,29
0

0,37 19 0,50 2,63 0,63 3,35
5

0,38 2,0 0,51 2,69 0,64 3,46

0,39 2,0 0,52 2,74 0,65 3,51
o)

0,40 2,1 0,53 2,8 0,66 3,57
1

0,41 2,1 0,54 2,85 0,67 3,62
6

0,42 2,2 0,55 2,91 0,68 3,67
1

0,69 3,73

0,70 3,78

I1. A. Bep6onosuu (1957) npeacraBuil KOJIMYSCTBO SPUTPOLIUTOB B KPO-

BU ypa3IM4YHBIX BUJOB NTHI (Tabm. 1.7).

Tabmuua 1.7 — KonuyecTBo 3pUTPOLIUTOB B KPOBU Y HEKOTOPBIX BUJIOB MTHII

Buja nTunsl DpUTPOLMTHI,
*105/mm3
dazan 2,4
TerepeB-kocau 3,1
ITeryx 3,2
['ycb nukwmii 2,6
I'ycb nomaminumii 2,6
VTKka nukas 2,4
VYTKa nomanHss 2,5
Bbaxmaun 2,8
bepkyt 2,5
Cun 0eJIoroJIOBEIT 2,3
Kopmryn 2,3
['pud 1,8
Open-MOruIbHUK 2,3

Kypuna

1,740,5 — 2,8+0,5
(*10'2/m)
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B psiny BUIOB NTULl PEKOPJICMEHOM IO KOJWYECTBY 3PUTPOLIUTOB SIBIIAETCS
netyx — 3,2*10 ¢ /mMm 3 u TeTepes-kocau — 3,1*10 ¢ /mm 2,

W3MeHeHns: B KOJMYECTBE IPUTPOLMTOB U FEMOIIOOMHA UMEIOTCS TAKXKE Y
IITULl OJJHOTO, HO Pa3HbIX MPOJYKTUBHBIX HampaiieHui. B Tabnaune 1.8 npencras-

JICHBI JAHHBIC 110 KypaM MACHOI'O U AMYHOI'O HAIIPAaBJICHUWA.

Ta6muma 1.8 — ConeprkaHue SpuTPOLUTOB U reMOTTIO0NHA Y MICHBIX U smaHbBIX Kyp(I'epa-

cumenko B. B., 2011)

Mokasareis Hanpags/ienne NpoayKTHBHOCTH KyP
MSICHBIE SIUYHbIE
Spurpouutsl, *10'%/1 4,20-4,38 1,86-3,24
I'emor00MH, I/ 88,7-91,3 95,4-98,2

W3 naHHBIX TaONUIIBI BUJHO, YTO MSICHBIE KYPBI 110 KOJIMYECTBY SPUTPOLIUTOB
OpeBOCXOIAT siMUHbIX Ha 40,56 %, HO MO COJEp KaHUIO FeMOTIIO0MHA MT0Ka3aTelb
HUXE, YeM Y SMYHBIX Kyp Ha 7,03 %.

Ipaxmuueckue 3a0anus
1. O3HaKOMBTECH C TEXHUKOHN pa3BeIEeHMs] KPOBU B MeEJIaHXKepe Ul MOJCUeTaKo-
JIMYECTBA IPUTPOLIUTOB.
2. [loaroToBnTe cueTHyIO kKamepy ['opsieBa.
3. Onpenenure KOJIUYECTBO IPUTPOLUTOB B OJHOM MHJUIMJIUTPE KPOBU Kyp U

CPaBHUTC IIOJIYUCHHBIC JAHHBIC C TaOJIMYHBIMH TTOKA3aTeISIMU HOPMBI.
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1.3.2 IToacuyeT KOJIUYECTBA JJEHKOLUTOB

JleiikouMTHI — OeClBETHBIE KJIETKH € SIAPOM. B 0JTHOM MIJITUITUTPE KPO-
BU COJEPIKUTCS JIEHKOLMTOB y Kyp — 22—34 Thic., uHaeek — 32—-34 ThIC., YTOK
—34-35 ThIC., Tycenr — 37,9-38,6 Thic. Konuuecmeo neuxkoyumos modicem me-
HAMbCA 8 3A8UCUMOCIU OM YCIIOBULL COOEPHCANUSL, NOPOOHLIX U BUOOBBIX OCO-
bennocmelunmuysl U Opy2ux npuduH. Yucio netikoyumos nosvluiaemces npu pas-
JIUYHBIX 30001€68aHUSX, NOCTe NpuemMa KOpMda U YCUNEHHOU MblleYHOU padomul
(Censuckuit B. M.,1972).

IIpn ompeneneHNN KOJIMYECTBA JEMKOLUMUTOB IOJIB3YKOTCS METOAOM IOJ-
cdeTa dPUTPOLIMTOB, HO C HEKOTOPHIMH n3MeHeHussMH. KpoBs pazBoasaT B 10 wu
B 20 pa3B cMmecurene s JIEUKOUUTOB. JJMCTHIINTMpOBaHHAs BOJA BBI3BIBAET pas-
pyleHre 3puTpounToB. JlensHas yKCycHas KHCIOTa HPUIAET IPO3PAYHOCTH
npoTtoruiazMe JerdkouuToB. Kpacka (reHIIMaHBUOJIET) OKpAIIMBAET siApa JEHKo-
IIUTOB B (DUOJIETOBBIN IIBET.

B nmpobupky BHOCcaT 0,4 M xxuakoctu Tropka (100 mummumurpos 1-3-
MIPOLIEHTHOT'O PacTBOPa JIEASHON YKCYCHOW KHCIOTBI U OJJUH MUJUTMIUTP OJHO-
IMPOIICHTHOTO PacTBOPA METHJIICHOBOTO CHHEIr0) W KammuispHoi murerkoit 0,02
M1 KpoBU. ColiepKUMoe MPOOUPKHU aKKYPaTHO MEPEMEIINBALOT.

JIeKOUMTHI TOICYUTHIBAIOT HE MEHEe YeM B 25 OOJBIINX KBapaTax, Hauu-
Has C JIEBOIO BEPXHErO yria CETKM W Jajiee CBEPXy BHH3, IO JAUArOHaJIH
HampaBo (20 KBaApaToB) — YETHIPE KBajJpara B BEPXHEM IPABOM YIIy U OJHH
KBaJpaT B Jie- BOM HWXHEM yriry. KileTku moAcuuThIBarOT B 25 KBajpaTax H
YMHOXAarOT Ha JBa. KoJn4yecTBO JIEMKOLMTOB Y BCEX BUAOB NTHI] IO CPABHEHHIO
C MJICKOMMTAIOUIMMU KUBOTHBIMUA B HECKOJILKO Pa3 BbIIIE U KOJEOJETCs B M-
pokux npenenax (o1 20 7040 TeICSIY B 0JHOM MUJUTAIUTPE KpoBH) (Ca0BHUKOB
H. B., 2009).

BoruucnsaioT KoOJIHMYECTBO J'IGI\/'IKOI_II/ITOB B OJHOM MHIUIMIMUTPEC KPOBH II0

dopmyie (1.2):
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X =ax250%" (1.2)
6
rjae X — KOJIMYECTBO JIEHKOLIUTOB B OJTHOM MUJUIMIIUTPE KPOBH;
a— o011ee KOJTMIECTBO JICHKOIMTOB, MIOJCYUTAHHBIX B 25 OOJIBITNX KBAAPATAX;
250 MUITATUTPOB — 0OOBEM OJTHOTO OOJIBLIOrO KBAIpaTa;
B — CTEIICHb Pa3BEACHUS KPOBH;

0 — KOJIMIECTBO OOJIBITUX KBaJApaTOB, B KOTOPHBIX ITIOACYUTHIBAJINCH JIGI?IKOHPITBI

(boiiko B. U., 1958).

Pucynok 1.26 — Kamepa I'opsieBa. [loncuer nelikonuros (yBenuuenue B 40 pa3)

YBeJIn4eHHue KOJIMYECTBA JIEMKOIUTOB B KPOBU HA3bIBACTCH JICHKOIUTO-
30M, a yMeHbllleHue — Jieilikonenueil. CHuoicenue Koauvecmea JeuKoyumos 8
Kposu 6ce2oa umeem namosiocuyeckuti xapakmep. Toeoa Kaxk ux nosvluieHue mo-
Jrcem Oblmov PU3UOI0SUYECKUM, MO eClb BO3HUKAMDb ) 300P0BbIX HCUBOMHBIX (1eli-
KOYumos nuwesoll, Muo2eHubliil, npu bepemernrocmu), u namonocudecxkum (I'eop-

rueBckuii B. U., 1976).
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Pucynok 1.27 — Jleiikouutsl. Kamepa I'opsieBa. Oxpacka ABUBAK (kpoBb KypHIIbI-
HECYIIKHN)

Tak >xe B BeTEpHMHAPHOM MPAKTHKE C 1IEJIbI0 KOPPEKLIUH HAapyLIEHUsI oOMe-
Ha BELIECTB, NOBBIIEHUS UMMYHOJIOTUYECKOW PEAKTUBHOCTH, COXPAHHOCTH MO-
JOJHSKA, YIYUYIIeHHUs] KaueCTBa ULl U MacChl NTHUIBI TPUMEHSIOT OOJIBIIOE KO-
JIUYECTBO PA3HOOOPa3HbIX CpelCTB. B 3TOM CBsI3U cieAyeT UMETh B BUIY, UYTO
BCE 3TU CpPEACTBA MOTYT OKa3aThb CBOE€OOpa3HOE JEHCTBHE KaK Ha KOJIUYECTBO

J'IeI‘/JIKOI_II/ITOB B ICJIOM, TaK M Ha OTACJIBHBIC UX BHU/bI.

Cpenu BUTaMUHOB 0COOYIO POJIb OTBOJST aCKOPOMHOBOM Kuciore. JloOas-
Ka K palMoHy CYTOYHBIX METYIIKOB-OpoilnepoB kpocca «CmeHa-4» B TeUeHUe
ISITU JHEW MpUBeia K U3MEHEHUSIM HE TOJIbKO KOHIIEHTPAIMH JIEHKOI[UTOB, HO U

CIIBHTY B JIeHKoIMTapHO# opmyie (Tadi. 1.9).

Bricokue m0361 aCKOpOMHOBOM KUCIIOTHI CIIOCOOCTBOBAJIA CHUKEHUIO YHC-

J1a JICUKOIIMTOB B NepudepruyecKkoil KpoBU METYIIKOB.
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Tabmuma 1.9 — Biausiaue BBICOKHX 103 aCKOPOMHOBOM KHCIIOTHI Ha MOKa3aTeH Oe- JJO KPOBU y
38 cyrouHbIX neTymkoB Kpocca «Cmena-4» (Jlebemesa U.,Bepemak H., Macmiok A., 2006)

I'pynna ubimisr
Iloka3zarenn
nepsast BTOpas
KOHTPOJIbHAA

ONBITHASA ONBITHAA
JIeAKOLUTEI, THIC./MKII 40,60+0,45 39,40+0,84 32,00+£1,00
Hetitpodumnsr, % 22,20+2,07 20,00+1,58 19,40+1,40
Dozunoduisl, % 3,00+0,50 3,60+0,67 3,20+0,89
Mounorursl, % 2,80+0,55 3,60+0,67 4,20+0,65
bazodumnsl, % 0,40+0,45 0 0,60+0,45
Jlumdoumter, % 71,60+2,77 72,80+2,19 72,6+2,64

IIpakmuuecxue 3a0anus
1. O3HaKOMBTECh C TEXHUKOW pa3BEJEHUSI KPOBH B MEJIAHXKEpe Ui T0JICUeTaKO-
JINYECTBA JICUKOLIUTOB.
2. [TogroroBwTe cueTHyto Kamepy ['opsieBa.
3. OnpenenuTe KOJWYECTBO JICUMKOIIMTOB B OJHOM MWIUIWJIMTPE KPOBU Kyp U

CPaBHUTC ITIOJIYYCHHBIC 3HAUYCHUS C TaOJIMYHBIMH ITOKA3aTEISIMHU HOPMBI.

1.3.2.1 JleiikouurapHas ¢popmyia

IIpoueHTHOE COOTHOLIEHUE MEKIY PA3TUYHBIMYU FPYNINAMM JIEHKOIUTOB
HAa3bIBaeTCHA JeHKoOUUTapHoili (opmyanoii. Jleixoyumaphnyro gopmyny onpeoe-
JISIIOM nymem noocyema AeuKoyumos 8 OKpauleHHbIX Maskax kposu. Iloocuumul-
sarom 06wbryno 100 unu 200 knemox u svipadicarom 6 npoyeumax (Jlynunosa E. A.,
2015).

B maszkax neuxoyumoi, 8 3a6ucumocmu om niomHocmu, pasmepa u y0eibHo-
20 8eca, pacnpeoestomcs HepagHOMEPHO: Helumpoduivl, 6a30puibl u 203UHOPU-

JIbl —no nepugepuu, oaudce K Kpasm, MOHOYUmMbsl U aum@oyumsl — OuUdHNCe K cepe-

oune.
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I'. A. CumonsiH u @. ®@. XucamytauHoB (1995) cuuraror, 4TO MOHOIUTHI,
Kak 0oJiee KpyMHBIC KIETKH, pacIoiaratoTcs mo kpato maska. [logoOHoe Hepas-
HOMEpPHOE pacIipe/iefieHine 0COOCHHO BBIPAXKEHO MPHU MEIJICHHOM IMPHUTOTOBIIE-
HUM Maska. [Ipu moacdere NEMKOIMTOB HMCHONB3YHOTCS MeToanl numruaa
(4eThIPEXIONbHBIA METO/ — KOJUYECTBO JIEHKOLIUTOB OMPEEISETCS B YEThIPEX
ydyacTkax Mazka) 1 OUINMUEHKO (TPEXMOJIbHBIM METOJ| — JEHKOLUUTHI ONpeie-
JSIOTCS B TPEX y4acTKax — HadyallbHOM, CpeiHEM U KoHeuHoM). [lozncuer Bener-
Cs1 110 IPSIMOM JIMHUU TTONIEPEK Ma3Ka, OT OJHOTO Kpasi K APYromy.
B nepuos mocTHATanbHOTO Pa3BUTHUS B JIGUKOTpaMME Y Kyp HMPOUCXOMST
Bo3pacTHbie u3MeHenus. H. A. ['ony6esa (2009) npoBena aHanu3 KOJIMYECTBEH-
HOTO M KauyeCTBEHHOIO

COOTHOIICHU A HGﬁKOHHTOB KpOBH Y IBIIIIAT-

OporinepoB kpocca «CmeHa-4» MNpH HAMOJLHOM M KJIETOUYHOM COJICp>KaHUU

(tabu. 1.10).

Tabmuna 1.10 — Jleiikorpamma nbimisT-0poitsiepoB kpocca «CMeHa- 4»

Jleilikorpamma
B - YciaoBus
o3pac coaepixa- | Oasodpmunl | 303MHOPHMIABLI | HeHTPOPMIBLI | JUMGPOUHUTHI MOHOLMTHI
HUA

EEHI/IC}’T- ) - - - 98,50+0,96 | 1,50+0,96
TP Hejle- | HATIOIBHOE - 7,50£1,25 | 4,00+0,82 | 83,50+1,50 | 5,00+1,91
™ KJIETOUHOE - 1,00£1,00 | 23,50+4,99 | 72,00+4,16 | 3,50+2,87
ectn HanonsHoe | 2,50+0,96 | 11,50+1,50 | 24,5042,63 | 56,50+1,89 | 5,00+1,00
HEACIb | meTounoe | 3,5040,96 | 6,0043.45 | 23.50£2,99 | 66,0£1,41 | 1,00+0,58

HccnenoBaHusIMM YCTAHOBIJIEHO, YTO K TPEXHEIEIbHOMY BO3pPACTy IpO-
M30IIJI0 HE TOJHKO JOCTOBEPHOE yMEHbBIIEHHE TUMQOIMTOB, HO U TOSBHINCH
Apyrue BUIbI JerkounuToB. K mecTuHeAenbHOMY BO3pacTy Y UBIILUIAT HOSABHIUCH
0a30(uIIbl, YBEIMYWIOCH COJIEPKAHNUE Y03UHO(HUIIOB.

H. A. T'onyGeBoii (2009) Obu1 caenad BBIBOJ O TOM, UYTO CIOCOO coaeprKa-
HUS NITUIBI OKa3ajl BIMSHHUE Ha JelkorpaMmy. Y TpexHeAETbHBIX LBIUIT MpU

HAIOJILHOM COJEPKAHUM KOJMYECTBO 303MHOGUIOB U JTUM(POLMTOB OOJIbIIIE, a
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HeﬁTpOO(l)I/IJIOB — MCHbBIIC, YCM Y HBbIIIAT-aHAJIOIOB IIPHU KJICTOYHOM COJICPIKAHNN.

OtnuuuTenbHble 0COOCHHOCTH B PACIIPEEICHUN KIETOK 010 KpOBU ObUIH Y IIe-

CTUHCACIIBHBIX LBIIIIAT. IIPU HAIIOJIBHOM COACPKAHHUU IIPOLCHT 3031/IHO¢)I/IJ'IOB,

HEHUTPOO(HUIOB U MOHOIIUTOB ObLT OOJIBIIIE, TOT/Ia KaK MPU KJIETOYHOM COJIeprKa-

HUU B KPOBU IIpeo01aian JUMQPOLUTHI.

B tabmume 1.11 mpuBeaensr ¢pusnonornueckue (pedepeHCHBIC) TOKa3aTeNn

0ernoif KpoBH U JIEHKOrpaMMa y Kyp.

Tabmuua 1.11 — Jleiixkorpamma y Kyp, %

Jlim- Momno-
Buin1 Baso- Jo3u- Heiitpodmiani ¢o- I ABTOp
HO- IUTHI
NTHI puiibt
(bt
10 n c
Kypsl g - g g . A.A.Cmup-
(Gallina) 1,0-3,0 {6,0-10,0 0 |24,0-30,0[52,0-60,0] 4,0-10,0 1oB, 1978
Kypsbl ) g g . M.Menge-
(Gallina) 1,0-3,0 | 6,0-10,0 0 24,0-30,0/52,0-60,0] 4,0-10,0 esa, 2008
Kypot H.C. Mo-
(Gallina) 1,0-3,0 | 6,0-10,0 - - |24,0-30,0/52,0-60,0| 4,0-10,0 ry3ko u mp.,
2000
Kyps! msic-
HbIE Kpocca 1T AxmMeToBa
«Konky- 2,7-3,0 | 3,1-3,2 {0,6-0,7|5,9-6,8 |20,3-23,5/53,9-58,4| 8,7-9,2 [~
u ap., 2012

PEHT-2»
(Gallina)
CyTouHbIE HIID «Hc-
LU:II'IJ'IS{Ta- CJ'ICgOBa-
Opoilepsl -
D, 140 | 320 | - - | 2520 | 6800 | 200 [eleckud
Kpocca LeHTp» //
«CMe_Ha-2» http://ve-
(Gallinaceus) tom.ru/
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IIpomomxenne Tabmmmpr 1.11

Buanl nruig bazo-gu- 3(;:1?1]1{,?_ Heflrpoguiis! JII?I:/”[[(II:? ) I\I;Ilfl);{l(:l_ ABTOp
JIbI
0 I C
0-cyrounbie HITD «MHc-
[BITUISITa- OpOiA- CJIeI0Ba-
IepeI Kpocca [TeJIbCKUI
«CMeHa-2» 2,00 4,00 - - 25,00 | 65,80 3,00 enTpy //
(Gallinaceus) http://ve-
tom.ru/

[{pirutsiTa-Opoii-
lepbIKpocca
Cobb- Avian48 | 20-4,0 | 5,0-80 | - - 129500_ 55%00_ 8,0-10,0 [E. B. JIy-
(Gallinaceus) ' ' terko, 2012

benvie knemku kposu zawuwaiom opeanuzm om ungexyuu. HUx neckonrvko mu-
n08, U KAMCOblU MUn noocuumvléaemcsi omoenvHo. benvle KpoesHvle KlemKu,
UnU etukoyumsl, 00pasyomcs 8 OCHOBHOM 8 KOCHHOM MO32e.

JlefikorpaMMa MTHUIBI MOXKET BapbHPOBaTh B 3aBUCHMOCTH OT WHIMBHUIY-
aJTbHBIX OCOOCHHOCTEN 0CcO0M, a TaK’Ke€ OT BPEMEHH, KOTrjJia ObLI ClIeJlaH aHaJIu3.
Bo3spacT, ycnoBust coneprkaHusi, 3aHATHS B TEUCHHUE JTHS — BCE ATO MOXKET I10-
BIUATh Ha KoymuecTBO JserikonuroB (Linda P., 1993; Margaret A., 2006;
Branson W., 1994; James W., 2004).

B Tabnure 1.12 npuBeaeHbl BUIOBbIE OCOOCHHOCTH JICHKO(DOPMYJIbI KPOBH
nrtuilsl (bomotaukos U. A., Comosses 0. B. (1980); Hawkey C.et al. (1983)).

B tabmunax 1.13 u 1.14 npencrapiena nelikorpaMmma 3J10poBbIX Kyp. Ho
3HA4YE€HUs1 aBTOPOB pacxosarcs. B neiikorpamme, npeacrtasiennoi M. A. bonot-
HUKOBBIM, KOJu4decTBO 0azoduioB conbiie Ha 1,2 %, s03unodunoB Ha 7,2 %,
mumporutoB Ha 2 %, moHouuToB Ha 1 %, oTHOCUTENnbHO MaHHBIX A. A. Kyn-
psBueBa. Uto kacaercss HEUTpO(DUIIOB, TO MATOUKOSACPHbIE HEUTPODUIIBI, 11O
nanHbeiM A. A. KyapsBuea, Oombine Ha 3,5 %, a cerMeHTOsIIepHbIE OTCYTCTBY-

IOT.
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Tabnuma 1.12 — Jletikohopmyia KpoBH y pa3IUIHBIX BUJIOB TITHII

Bua ntuubt | bazoduast | Do3unoduiisl 3epanT:II:HTp0(111):JJII(I)):m0- Jlumdounutsl | MoHOUHTHI
BHU/IHbBIC

Kypuia 3,2 15,2 0,5 23,5 58 6
(1,5-5)

Nuneiika 2,5 2 23 46 48 1

(0,6-9,5)

YTKa 2 8 1 35 49 5
(0,5-5)

['ych 2 3,5 6 30 55 4,2
(0,5-4)

Kypasnsb yc- 2,4 3,6 rerepoduibl 20+8 0

CypuiiCcKuii (0-8) 72+12 (56-94)

Kypainb- 2,4 4 73+10 19+10 1,8

KpacaBKa (0-6)

KypaBib 3 5+4 76+9 15+7 0,7

BEHIICHOC- (0-7)

HBIN

Kypasib 0 0 71 29 0

aypCcKui

Kypagib 0 16 46 36 0

KaHaJCKUH

Kypasib 3,5 25 38 32 1,5

YEePHBII (0-7)

Kypaib 3,5 21 48 24 4

cephIi (1-8)

Ta6nuna 1.13 — Jleiikorpamma 310poBsix Kyp mo M. A. Bonoraukoy u 0. B. Cmososy (1980)

Helitpoguisl
Bbazopuasl | Jo3uHOoPUIBI Jlumpouursl | MOHOUMTHI
3€PHUCTBIC najJO4YKOBHU/IHbIC
1,5-,0 4,0-6,5 0-1,0 14,0-33,0 34,0-82,0 3,0-9,5
3.2) (15,2) (0.5) (23,5) (58,0) (6,0)
Tabnuua 1.14 — Jleiixkorpamma 310poBbIX Kyp 1o A. A. KynpsiBueBy
Heiitpoduiinl
Ba3opuibl [ o3nHopHIbI TI2109K0- Cermento- |JIuMpounTh MoHOUHTHI
siiepHbIe siiepHbIe
1,0-3,0 6,0-10,0 24,0-30,0 - 52,0-60,0 | 10,0-14,0
(2,0) (8,0) (27,0) (56,0) (7,0)
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Veenuuennoe xonuuecmeo Jzeiikouumoe (]Z@IZKOWJWZOS) Mmoaircen 2co680punib
00 un@ekyuu, 8ocnaieHul, Hekpose uiu nospexcoenuu mraneu. K ygenuuenuio
Koauyecmea Oenvlx KPOBAHBIX KIEeMmOK MoJfcent npueecmu cmpecc, a mdaxkaoice ux
KOAUYecmeo mooicem Oblmb ClecKd NOoEblUUEHO y MOJIOOHAKA MOJIOJHCE Uecmu
mecsayes (Linda P., 1993; Margaret A., 2006; Branson W., 1994; James W.,
2004).

Jlns onpeneneHus JeHKouUTapHOU (HOPMYIIBI HY)KHO MPUTOTOBUTH Ma30K
KPOBHU U MOKpacuTh €ro. OKpaleHHbI U BBICYIIEHHBIM Ma30K UCCIEAYIOT MO
MHUKPOCKOIIOM C I/IMMCPCI/I@IZ. Ha ma30kx HaHOCAT KaIUIIO HMMMCPCHUOHHOI'O MacJia,
OCTO PO’KHO OITYCKarOT 00BEKTUB (C yBeandeHreMm 90x) 10 COMPUKOCHOBEHUS C

MacJioOM, 3aTEM OOBEKTUB MNPpUIIOAHUMAIOT HaA OAWH MUJIJIMMCTP.

Pucynok 1.28 — Cxema 1BHXeHHUs IO Ma3Ky KPOBH IIPH UCCIIEOBAHUMMOP(OIOrUH JIeH-
KOIIUTOB
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[Ipu 3TOM CHJITIBI MOBEPXHOCTHOI'O HATSKEHUS YAECPKUBAKOT MACIO B KOHTAKTE
¢ nuH30i. [locne 3Toro HacTpamBaroT MOJ€ 3pEHUs, MEJJICHHO OITycKasi 0ObEKTHB
710 TIOSIBJIEHUSI KOHTYPOB KJIETOK. JIJi1 OKOHYATEIbHON (POKYCUPOBKH HCHOJIB3YIOT
MUKpPOBHHT. B mosie 3penus (puc. 1.27) 0CHOBHYIO IUIONIa1b 3aHUMAKOT SPUTPOLIH-
Thl U OJIMH — HECKOJIBKO JICUKOLIMTOB. /[BUrasich Mo Ma3Ky, UCCIEAYIOT JICUKOLIMTHI
B KaKJOM IMoJie 3peHusd. [Ipu qBrkeHnn no Ma3Ky KpOBU PEKOMEHIYETCS mepece-
KaTh Ma3ok 1o cxeme (puc. 1.28).

JlerikouThl paccesiHbl B Ipenapare HepaBHOMEpPHO. [loaTomy mis uccieno-
BaHMS Ma3Ka NPHUMEHSIOT YEThIPEXIOJOCHBIM METO . BpIiOMparoT yeTbipe ydyacTka
O KpasiM Ma3Ka — JiBa B HayaJIbHOM €ro yacTu (OJUH MpPOTUB JIPYroro) U JiBa B
KoHIle. OTMETHB M30paHHbIE TOYKU Karied KEeIPOBOrO Macjia, Ma3oK MOMENIAoT
Ha NPEIMETHBII CTOJIMK Y MUKPOCKONA U YKPEIUIAIOT KiieMMoi. YToObI HE cocuu-
TaTh JBAXIbl OJUH U TOT K€ JICMKOLHUT, MTOACYET BEAYT, TOYHO CIIEys] TOPU30H-
TaJdbHBIM ¥ BEPTUKAIBHBIM JIMHUSAM IIPOCMOTpa Ma3ka. CHavajia yCTaHABIMBAIOT B
[I0JIE 3pEHMSI BEPXHMM JIEBBIM y4acTOK Ma3ka. OnpenesroT, K Kakod Irpymnne OTHO-
CAT IONABIINE B I10JI€ 3PEHUS JICUKOLMTHI, U PE3YyJIbTaThl Cpa3y e 3alUChIBAIOT B
onpenesieHHbie rpadbl Tabaubl EropoBa ueptoukoid. 3aTeM nepeABUraroT mpermna-
paT BBEPX Ha OJHO MOJIE 3pEHHSI U CHOBA MOACUYUTHIBAIOT JIEUKOIMTHI U T.1. [Tocie
ATOro Mpenapar B MOJ€ 3pEHUs MOJ MUKPOCKONOM MOCIEA0BATENIbHO MepeaBura-
10T JIBa pa3a BJIEBO U BO3BPALIAIOT BHU3 K KPar0 Ma3Ka IyTeM TPEXKPATHOIO Mepe-
JIBUYKEHUS.

[ToncuuraB, TakuM odpazom, He meHee 100-300 kieTok Oenoit KpoBHU, ompe-
JENAIOT MPOLEHT KaXJA0ro BUAA KJIETOK, YTO U COCTABUT JEUKOLUTAPHYIO GOpMY-
ay. JI7s 3TOro HY>KHO COCUMTATh KOJIMUYECTBO OOHAPYKEHHBIX B Ma3Ke M 3allMCaH-
HBIX B TaOJIMIIE KJIETOK MO TOPU30HTAIbHBIM JMHUAM. Ecnu o0lee KoJIM4ecTBO
MOJICUNTAHHBIX KJIETOK paBHO 200, TO MOJyYEHHOE YMCIIO MO KaXJA0W IPYIIIE JICH-
KOILIMTOB HY>KHO Pa3AeUTh Ha JIBA. DTO U OYyJET MPOLEHT JICMKOIIMTOB JTaHHOMN

IpYIIbI B JeikouTapHoi ¢popmysie (boiiko B. 1., 1958).
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Ipaxmuueckue 3a0anus

1. TloaroroBbTe Ma30K KPOBH IS OMIPEACIICHUS JICHKOIUTAPHOU (DOPMYJIBI.

2. Ilpou3Benute MOACYET pa3HbIX (OPM JEHKOLUTOB B CTa KJIETKax (ompe-
JIeJIUTE MPOLEHTHOE COOTHOLICHHUE).

3. CpaBHHUTE MOIYYECHHBIE PE3YyJIbTAThl C TAOJUYHBIMU JAHHBIMU U CHENaii-
TEBBIBOBI.

1.3.3 OnpenelieHue KoJIU4eCTBAa TPOMOOLIUTOB

Conep:xkanue TPOMOOIUTOB ONpeIeaSIIOT U3 COOTHOIEHUS UX KOJIN4e-
CTBa K KOJHMYECTBY 3PUTPOLUMTOB. 3HAA KOIUYECHBO IPUMPOYUNOE 8 0OHOM
MULIUAUMPE KPOBU, 1e2KO ONpedeiums KOIU4ecmeo mpomooyumos. B nopme na
1 000 spumpoyumos npuxooumcs 25-50 mpomoboyumos (2,5-5 %) (boiiko B.
H., 1958).

KonuyectBo TpoMOOIIMTOB MOACYUTHIBAIOT B Kamepe ['opsiea. st aToro
MUIIETKOW OTMEpAIOT B mpoOupky 4,0 mMa pazbasutens. B kamwuisip oT remo-
metrpa Canu HaObuparT KpoBb A0 oTMeTkH (0,02 mir). O0TepeB KOHYUK KaruJi-
Jisipa BaTKOW M OMYCTHUB €Tr0 B pa30aBUTENb, KPOBb MEJIJICHHO BBIIYBAIOT U 3TUM
K€ PacTBOPOM JIBAXKIbI MPOMBIBAIOT Kanuyuisip. [IpoOupKy 3akpbIBalOT pe3nHO-
BOM MPOOKOH, M COAEpKUMOE TIIATENIbHO mepeMemuBaioT. B kamumsp Canu
HaOUpPaIOT COACPKUMOE TPOOUPKH U 3apspkatoT kamepy. [logacueT TpomMOOIUTOB
IIPOU3BOIUTCS BO BCEX OOJBIIUX pa3rpadieHHbIX HA 16 MalleHbKUX KBaJpaTax.
TpoMOommTh! BCcTpeuatoTcs B Bue ckorieHuit mo 5-10 kierok (Kynpsisuera E.
H., 2002).

[ToxacueT kKonmuecTBa TPOMOOITUTOB B OJJHOM MHUKPOJIUTPE KPOBH BEAYT IO

dopmyie (1.3):

__ Ax4000%200
400

X uau A x 2 000

rjae X — KOJIMYECTBO TPOMOOIIUTOB B OJTHOM MUKPOJIUTPE KPOBU;
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A — KOJIMYECTBO TPOMOOIMTOB, COCUMTAHHBIX B 400 MaJICeHBKUX KBapaTax;
1/4 000 mM® — 0O6BEM OJIHOTO MaIEHEKOTO KBa[paTa;
200 — creneHb pa3BeieHUS] KPOBH,

400 — konmmuecTBO ManeHbKUX KBagpatukoB (Kyapssiesa E. H., 2002).

TpoMGOUTHI HTPAIOT BAKHYIO POJIb B Mpolecce CBEPTHIBAHUSI KPOBH.
TpoMOoHMTHI y Kyp HMEIOT BepeTeHooOpasHyto GpopMmy, ux pasmep — 8,5-5,5 1, y
ryceid — 6,7—4,4 |; y uHA€eK TPOMOOIUTH YAJIMHEHHbIE. B 0THOM MUKpOIHUTpe
KpoBH y Kyp HacuutbiBaeTcst 32—100 Thic., y ryceit — 50-200 Teic., y yTOoK — 70—
120 thIC. TPOMOOIIUTOB. DTO KOJIMYECTBO HEMOCTOSHHO, TaK KaK TPOMOOIIUTHI
ObICTpO paspymarTcs U ux nojcuer 3arpyansercs (Censuckuit B. M., 1972).
KonndyecTBOTpOMOOIIMTOB y pa3HBIX BUAOB IITHII MPUBEIeHO B Tabmuie 1.13.

Tabmuna 1.13 — ®opmennbie nementsl kpoBu (Hukutun B. H., Kynpssies A. A.,Cxko-

pobGoraroBa A. M.)

Iloka3zarennb Kypsi I'yen Y1KHn HNupeiixkn
Spurponutsl, X102/ 3,5(3-4) 3(2,5-3,5) 3,5(2,54,5) 2,7
Jeitkormrsr, x10%/1 40 (20-60) 20(15-30) 25(20-30) 34,1
Tpom6ormtsr, x10%/1 75(32-100) | 100(50-200) | 90(70-120) 48,0

[To xonu4yecTBY TPOMOOLIUTOB JIUIUPYIOT FYCH, Y KOTOPBIX X KOJIMYECTBO B
KpoBu HacuuThbiBaeTcs 10 200 mTyk. MUHUMAalIbHOE KOJMYECTBO TPOMOOIIUTOB Yy

WHJEEK — 10 48 MTYK B CpeTHEM.

Tabmuna 1.14 — V3meHeHue coaep:kaHusl SpUTPOLMTOB, FEMOIJIOONHA U TEMATOKpUTa y
UBIIAT Kpocca «CMeHay B 3aBucuMoctu ot Bo3pacta (Hozapun I'. A., ViBanosa A. b., [lleBuen-

ko A. U., lleruenko C. A., 2009)

IHoka3zarennb Bo3pacT ubInisT, CyToK
1 20 40
I'emoroOuH, /1 88,36+2,02 79,70+2,29 82,68+2,54
DPUTPOLUTHI, x10%/n 2,12+0,11 1,94+0,10 2,18+0,15
['emaroxpur, % | 20,00+2,17 | 21,20+0,66 22,00+0,89
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Tabmuma 1.15 — PedepeHcHble BeTUYMHBI COACPKaHUS SPUTPOIIUTOB M TEMOIJIOONHA Y pa3-
ueix BuoB ntuil (Motysko H. C., Hukutun FO. U., Mapuentok A. I1., 2000)

Bun nTunel

Iloka3aTtein
KypbI rycu YTKH roJiyoM | WHIEHKH
I'emornoOuH, /11 80-120 90-135 | 100-250 | 100-170 | 70-110
OputporuTsl, x 10 12 /g 3,0-4,0 2,5-3,5 3,0-4,5 3,0-4,0 2,5-3,5

Ipaxmuueckue 3a0anus
1. O3HakoMbTECh C TEXHUKOW pa3BeACHUS KPOBU JJIA MOJCUETa KOJIUYECTBA
TPOMOOIIUTOB.
2. IloxgroroBwTe cueTHyO Kamepy ['opsena.
3. Ompenenure KOJIMYECTBO TPOMOOITUTOB B OJHOM MUJUIMIIMTPE KPOBHU Kyp H
CPaBHUTH MOJYYCHHBIC TaHHBIC C TAOJUYHBIMU MTOKA3aTEIIMH HOPMBI.
1.34 Hcnonb30BaHue reMaToI0rTHYe€CKOr0 aHAJIU3aTOPA IJIM onpeae-

JICHUSIMOP(}0JIOrHYeCKUX NoKa3aTesieil KpOBU MTHIL

B nacrosimiee Bpems Ui mojicyeTa KJIETOK KPOBH B JJAOOPATOPHSIX IIKPE
MPUMEHSIOTCS TEMATOJIOTUYECKHE aHanu3aTopbl. [l mojicueTa KJIeTOK KPOBH Y
OTHIL] TAaKWE aHAJIM3aTOPbl HE MOTYT MPUMEHATHCS MO MPUYMHE HAIMYUSA s/Ipa B
APUTPOLUTAX KPOBH NTHUIBL. B TO ke Bpems mojacyeT OOJIbIIOro KOJIMYeCTBa
npo0 He Bcerza BO3MOXKEH BPYUHYIO ¢ TOMOIIbI0 KaMephl ['opsieBa.

[ToaToMy HaMu ObLIT pa3paboTaH METOJ TojicueTa (POPMEHHBIX KIETOK KPO-
BU (JIEUKOLIUTOB, 3PUTPOLIMTOB), MU3MEPEHUS KOHIIEHTPALMH T'eMOrjJoOuHA U
SPUTPOLIUTAPHBIX MHJIEKCOB, ONpEACSICHUs JeUKOUUTapHON (HOPMYIbl HA aBTO-
MaTUYE€CKOM IéMaTOoJOTHUUYECKOM aHaiu3aTope ais BetepuHapuu DF-50 npowus-
kommanuu  Dymind Biotech (KHP)

BOACTBA C HCIIOJIB30Ba-

HHEM COOTBETCTBYIOIIHUX HAOOPOB peareHToB (puc. 1.29).
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Pucynok 1.29 — Onpenencare MophoMeTpUUIECKUX MTOKa3aTeneit
KpPOBHHA TeMaTosiorndeckoM ananusatope DF-50

1.4 TexHuka NMPUIroTOBJCHUA Ma3K0OB KPOBH

KpoBs u nmumpa — tpodudeckasi coequHUTEIbHAS TKaHb. [Ipenaparom ciy-
KUT Ma30K KPOBH Ha MPEAMETHOM CTekJie. MOXXHO paccMaTpuBaTh M CBEXKYIO
KpPOBb B BUJIE BUCSYEH Kariu. [[j1st 3T0ro Hy»KHO MMETh CHEeLMaJIbHbIE MTPeIMET-
HbIE CTEKJac JyHoukoil. [IpenapaT paccMaTpuBarOT M HU3y4arOT MO OOJBIINM
yBenuueHueM. [lo Mepe BbICBIXaHMs IpenapaTa SpUTPOLUTHI YMEHbBIIAIOTCA B
pa3Mepe, yTpaunuBarT (GopMy, MOKPHIBAIOTCS BBHICTYIIaMU U OyropKamMH U MpHoo-
petaroT (popMy TyTOBOH Arojel. KpoMe 3puTponUTOB, HAa Ipenapare npu ero mne-
PEABIKEHUU MOKHO 3aMETHUTh JEHMKOUUTHI. X KOIMUeCTBO B KPOBHU 3HAUUTEIHHO

MeHbIe, yem sputporutoB (boriko B. 1., 1958).
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Masku Kposu MONCHO NOYYUMb HA YUCIBIX 00E3CUPEHHBIX NPEOMEMHbIX
cmekaax. JIns 3T0ro MX MOIOT B MBUIBHOW BOJE WJIM C COJOM, CKJIaJbIBAIOT B
CTEKJISIHHbIE OAHKU W 3aJIMBAIOT Ha 2—3 JHS KOHUEHTPUPOBAHHON CEPHOM KHC-
70Toi (00€3KUPHUBAIOT). 3aTeM MOIOT B BOJOMPOBOIAHON BOJE, OMOJACKUBAIOT
JUCTUIUIA POBAHHOM BOJOW, BBICYIIMBAIOT M NOMEIIAIOT B OaHKY, B KOTOPOH
HaxomuTcst cMmech adupa u crupra (1:1). B 3ToM pacTBOpe MPUTrOTOBJICHHBIC
CTEKJIa MOTYT XpaHUThCA AJIUTENbHOE Bpems. [lepen mcronb3oBaHWEM CTEKJIa
U3BJICKAIOT U3 OAHKM MUHIIETOM, BBICYIIMBAIOT HA BO3AYXE WIIU MPOTUPAIOT YH-
CTBIM MOJIOTEHIIEM.

Mas3ku Jjierye roToBUTh U3 CBEKEN KPOBH, HO MOYKHO MCIIOJIb30BaTh CTaOu-
JU3UPOBAHHYIO KPOBb (MPEIOXpAaHEHHYIO OT CBepThiBaHuA). [IpedmemHoe
CMEKI0 00bIYHO DUKCUPYIOM 8 N1eB0l pYKe MeHcOy OONbWUM U YKA3AMETbHbIM
naxvyamu, Ui Kiaoym Ha po8HyH NOBEPXHOCMb U HAHOCAM HeOONbULYIO0 KANII0
Kpo8U 21a3HoununemKkol Ha kpat cmekia. 1IepByto Karmio KpoBU CHUMAKOT Ba-
TOH, BTOPYIO MCIOJNB3YIOT ISl MPUTOTOBIEHUS Ma3Ka. Bmopylo kannio Kpoeu
nomewjarom Ha Kpau 4ucmozo 00e3)4cupeHHo20 npeomemno20 Cmekia u 0eiaom
MA30K C NOMOWBIO OpY2020 NPEOMEemMHO20 CMeKId CO WAUPOBAHHBIM KpPAEM.
Kposb 6epym cmeknom noo yenom 45°, cnesa om xanau u creeka npoosuzaiom
8NPABO 00 CONPUKOCHOBEHUs. C Kanjel, NOKAd OHA He PACnibleemcs no peopy
waugho8anvbHo20 cmekaa, nocie 4e2o ObICMPbLIM U J1e2KUM OBUNCEHUEM CMEKIO
sedym caesa nanpaso (puc. 1.30, 1.31).

BcenenctBue Hanmuums siiep B OPUTPOIUTAX, Ma3Kd KPOBU Kyp JTOJDKHBI
OBITh 3HAYUTEIHHO TOHBLIE, YEM Ma3KU KPOBU JAPYTUX KMBOTHBIX. Ma30k 10J1-
KeH OBITh JOCTATOYHO TOHKHM, YTOOBI KJIETKH KPOBU PAaCIOJIarajuch B OJUH
cioi. B Toxke BpeMs cienyeT u3deraTh Upe3MEpHOTO HA/IaBJIUBAHUS, YTOObI HE
JOMYCTUTH J1ehop MallUu JIEUKOUUTOB. [Ipucomognennvle Ma3ku GulCyULUBAIOM
Ha 6030yxe U 3amem QUKCUPYIOM U OKPAWUBAION C UCHONb308AHUEM HECKOb-

Kux cnoco6os. Ha BBICYIlIGHHOM Ma3ke (B €ro Hauyajie) MUIIYT HOMEp MTULIbI U

nary.
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Hanpasnenue nBH»KeHHA
-

[Ipeamernoe
CTeKJIO

Pucynok 1.31 — [IpuroroBiienue Ma3ka KpOBU
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1.4.1 ®dukcanusa u XpaHeHue

Jna nyyweti coxpannocmu Masko8, a makdice nepeo ux OKpacKkou, MA3Ku
Guxcupyrom. Haubonee naoedcuvim cnocobom huxcayuu ssniaemcs guxcayus
npenapama MemuiosbimM Cnupmom 6 medenue 3—5 murnym. OUKCUPOBATH Ma3KU
KPOBH MOHO TaK)Ke B a0COTIOTHOM 3THiI0BOM criupte (20—30 MuHyT), arieToHe
(5 munyT),cMecu cimpTa ¢ 3¢upoM B paBHbIX YacTsax (10-20 MunyT).

JIist pukcanuy Ma3Ku MTOMEIIAIOT B YAIIKK WM BAHHOYKH, Ky/1a HATUBAIOT
OJIUH 13 PUKCATOPOB. Ma3Kku JOJKHBI OBITH XOPOIIO MOKPHITHI )KUIKOCTHIO U HE
COMpHUKACAThCSl HAMA3aHHBIMU IMOBEPXHOCTSAMH JIPYT C APYTOM.

Ilepen oxpammBannem ma3koB no Mai — ['pronBanbay, Jleimmany u no
YCKOPEHHOMY MeTOAy ['MM3a OHM He (PUKCHUPYIOTCS, TaK Kak (PUKCHUPYIOIINE
3JIEMEHTHI cojiepkatcs B camoii kpacke (boiiko B.U., 1958).

XpaHuTh Ma3Kd MOKHO B mIKadax, SAMpKax WIA Mankax. MasKkd MOKHO

TaK)Ke XpaHUTh, OOEPHYB MX OyMaroi win B CIEIMAIBHBIX KOHTEHHEpax (puc.

1.32).

Pucynok 1.32 — XpaHeHue npemnaparos
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1.4.2 Oxpacka Ma3KOB KPOBH

OxpammBanue Ma3koB TpeOyeT BHMMaHMs M onbiTa. [IpekpacHoO mpUroToB-
JICHHBIN U XOpOIIO (PMKCUPOBAHHBIN Ma30K MOKHO UCHOPTUTH MpHU okpacke. [1pu-
YMHAMU HEYJa4 MOT'YT ObITh HU3KHE KaUeCTBA KPACKHU U MOTPEIIHOCTU B METOJAUKE
okpatuBaHusi. CyliecTByeT HECKOJIbKO CIIOCOO0B OKpaIIMBaHUSI.

Oxkpacka mo PomanoBckomy — I'mm3a. Okpacky (UKCUPOBAHHBIX Ma3KOB
IIPOU3BOJAT CBEKEIPUTOTOBIEHHBIM BOJAHBIM PACTBOPOM Kpacku POMaHOBCKOTO —
I'mm3za. ['otoByro kpacky PomanoBckoro — ['mmM3a pa3BoasT u3 pacuera 2—3 Karuu
(~60 MKJT) HAa OIMH MWJUTWJINTP HEUTPAIbHOW TUCTUIUIMPOBAHHOMN BoAbL. [ oy
YEHUs XOPOILIEH OKPAaCKU KUCIOTHOCTH BOJBI JOJDKHA COCTaBIATH MIPUMEPHO 6,8—
6,9.

JUist oKkpamuBaHusi OJHOTO INpenapara Tpedyercs 4—5 M pacTBOpa KpacKH.
OxpammBaHue NPOU3BOIAT HAHECEHHUEM BOJHOIO pacTBOpAa KPACKM KAIUIAMHM HA
TOPU30HTAIBHO PACIIOJIOKEHHBIM HA IOJCTABKAaX B BAHHOYKE Ma30K 0 MOJHOIO
nokpeITusa Maska. Kpacar 15-20 MuHYT, mocie 4ero CMbIBAalOT KPAacKy XOJOJHOU
BOJIOTIPOBOJIHOM BOJIOM W BBICYIIMBAIOT Ma3ok Ha Bo3ayxe (Cemsnckuit B. M.,
1972).JIetoM ma3ku okpamuBarT B TeueHne 15-20 munyT. PacTBop Kpacku cMme-
HAIOT 4e-pe3 10—15 MuHyT OT Hayana OKpalIMBaHUS, MOAJIMBAs CBEXKUN pacTBOP
Ha Kpail MpeMETHOr0 CTEKJIa. 3aTEM PacTBOP KPACKU CMBIBAIOT JIETKOW CTpyei
HEWUTpaJb- HOM BOJBI.

XO0pouo OTMBITHINM MpenapaT BbICYIIMBAIOT B BEPTUKAJIBHOM IOJIOKEHNUH U 3a-
TEM MOTPY>KAOT HAa HECKOJILKO CEKYHJI B CIIUPT JUIs Tyuiieit nudpepeHunannu saep
KJIeTOK Oenoit kpoBu. He cmbiBasi ciupTa, mpenapar BhICYIIMBAIOT U UCCAEAYIOT 0T
MHUKpPOCKONIOM. [IpaBWJIBHO OKpalllEeHHBIM Ma30K HMMEET TOHKUM KpacHOBATO-
¢uonerorsiii orteHok (boiiko B. ., 1958).

Oxkpacka no PomanoBckoMy — I'MM3y MO3BOJSI€T NPH MHUKPOCKOIIMPOBAHUU

YBUJETH SPUTPOLIUTHI, TCHKOIUTHI, TPOMOOIIUTHI. OJTHAKO BPEMSs OKpAITUBAHUS
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00pa3LoB Ha BBISBIECHUE SPUTPOLMTOB U JEHKOLUWUTOB 3HAUYUTEIBHO BapbUPYET,
coctaBisis OT 20 MUHYT O OJTHOTO 4aca (3a CU4ET TOro, 4TO MPHU KAKJIOM IPUTO-
TOBJICHUH TOJIy4aeTCsl KPACUTEIb C Pa3HbIM TUTPOM), a JIJISl BBISBIICHUS TPOM-
OOLIMTOB ITTUTEIPHOCTH OKpAIIUBaHMs yBenrnunuBaercs 10 1,5-3 gaca. Kpome To-
r0, 3TOT CIO CO0 HE MO3BOJIAET OOHAPYKUTh peTukyynonuthl (JIynmuuosa E. A.,
2015).

Yckopennas okpacka mo I'mm3y. Masku 6e3 dukcauu yKJIaapBaloT Ha
JTHO OAKTEPUOJIOTMUECKON YalllKH, MOKpPbIBAIOT 15—20 KarisiMu cMecH KOHIIEH-
TPUPOBAHHOI'O PAacCTBOpPA Kpacku ['mm3a u uncToro aneroHa (mopoBHy). Bo n30e-
’KaHMe UCIIapEHUs YalIKy HaKpbIBAaIOT CTEKJIOM. Yepe3 MunyTy nobasistor 8—10
MJI CJIa0OIIENOYHON AUCTUILTMPOBAaHHON BOABL. Boay Xopomo cMenmmBaroT mo-
KauYMBaHMEMYAIIIKU W OCTaBJISIIOT HAa 5—10 MUHYT, MOCIIE Y€TO Ma3KHU KPOBH CIO-
JIACKMBAIOT, BBICYIIMBAIOT U UCCIIEAYIOT o1 MUKpockorioM (boiiko B. 1.,1958).

Oxpacka no Maii — I'pronBasbay. [loBepxHOoCTh Ma3ka nmokpsiBatoT 20—
25 xaruiamu pactBopa Maii — ['proHBasibaa, KOTOPHIA OBICTPO, B TEUEHUE 3 MUHYT,
pukcupyer Ma3zok. Tak Kak Kpacka ObICTPO UCHAPSETCS, HYKHO CIEIUTh, YTOOBI
MOBEPXHOCTh Ma3Ka He BbIChIxana. Uepe3 3 MUHYTHI KpAcKy pa3BOJST, MPUIIHU-
Basg 3-5 MWIIUIUTPOB HEUTPATM30BAHHOW JAUCTWIIMPOBAHHOU BOJBI, U OKpa-
IIMBAIOT B T€YEHUE MUHYTHI. 1]0ociie 3TOro BOIHBIN pacTBOP KPacKy CIUBAIOT.

He cwmbiBasg QuCTHIUIMPOBAHHOW BOJIOW, OCTATKM KPACKH YHAISIOT OCTO-
POKHO MPOMYCKHOM OyMaroil M TOKPBIBAIOT MOBEPXHOCTh Ma3zKa OOBIYHBIM
pactBopoMmI mm3a. Uepes 20 MUHYT KpacKy CMBIBAIOT CTpyeH BOJIBI U Tpernapar
BeicymuBaroT(boiiko B. ., 1958). Okpacka mo Maii — ['proHBajIbIy TPOBOIUT-
cs1 6e3 mpeaBapuTeabHON (pukcanuu (Kpacka pacTBOpeHa B METHJIOBOM CITHP-
Te). OnHako Ha ¢oHE XOPOIIO OKPAIIEHHON IUTOIIA3Mbl 3PUTPOIIUTOB spa
MPOKPAIIMBAIOTCS B OJ€IHO-T0y00i 1IBET, YTO 3aTPyIHSAET MPOBEACHUE KapHO-
metpun (JIynuuosa E. A., 2015).

Metoa IlannenreiiMma. 9T0 KOMOWHUPOBAHHBIN, BBICOKOIUATHOCTUYHBIM
LUTOJIOTUYECKUI NPOTOKOJ. IIpH MCHOIB30BaHMM TaHHOIO METOJA MpeIBapu-

TEIbHOU (UKCalMM Ma3Kka He TpeOyeTcs, Tak Kak Kpacurteiab Mail — ['proHBaib
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71a TOTOBAT Ha METHJIOBOM criupTe. Ha Ma30k HaHOCST 2 MJI TOTOBOTO KPacUTEIIs
Maii - I'proHBasibia Ha 3 MMHYTBI, 3aT€M IPUIIMBAIOT CTOJIBKO K€ TUCTHILIAPO-
BaHHOM BOJIbI U CMEIIMBAIOT C KpacuteneM. Uepe3 0lHy MUHYTY KpacKy CIHBAIOT.
He omonackuBas, Ma30oKk TOKpalIMBarT Kpacutenem PomanoBckoro — I'um3sa, npu-
TOTOBJIEHHBIM M3 pacuera 15 kanens rotoBoro kpacutens Ha 10 mu Boasl. Oxpa-
IMBaHUE Ma3Ka MpoBOIAT 10—15 MUHYT, 3aT€M CMBIBAIOT KPACKY CUJIBHOW CTpyeu
Boabl (JlumynoBa E. A., 2015). Drtor croco® OKpammBaHWs XOPOIIO BBISBISCT
3€pHUCTOCTh MPOTOIUIA3Mbl KIIETOK KpacuteneM Mait — ['pioHBanba U 4YETKO
OKpalllUBaeT CTPYKTYpy sAlpa pacTBOpoM kpacuteis PomaHoBckoro — I['mmza
(cmoTpeTh: «1.1 Mopdomorust kietok», puc. 1.3 — 1.17) (Konecuuk E. A., 2021).

Oxpacka a3yp-303MHOM OCHOBaHa Ha KpallleHuu KpacuresieM PomaHoBcKkoro,
MPUTOTOBJICHHOM Ha MeTWJIOBOM crnupTe. [Ipu sTom (ukcanus v okpammBaHue
UAyT ogHoBpeMeHHO. HenocTaTok crocoba cocTOUT B TOM, UTO ISl OIPEEICHUS
TPOMOOLMTOB CJIEAYET UCIOIB30BATh MOAIIECIOYEHHBIN a3yp-7031H, a IS onpeie-
JIEHUS 203UHO(DHUIIOB — NOJAKUCIEHHBIN a3yp-3031H, TO €CTh (PAKTUYECKU TPOBOIUTH
nBa uccienosanus (JIynuuosa E. A., 2015).

OxkpammBanue kpacutesieM no Jleidmmany npeanojiaraeT UCHOJIb30BaHUE
HEe(DUKCUPOBAHHBIX MAa3KOB, TaK KaK FOTOBSIT KPacKy Ha (pUKcaTtope — METUIIOBOM
crupte. Crioco6 Jlelinmmana otaugaeTcs oT criocoda PomanoBckoro — ['um3za Juiib
MPUMEHSIEMBIM KPACUTEJIEM M MPOJOJLKUTEIBHOCTBIO TMEPUOJIOB (PUKcalMu |
okpacku. [Ipu 3TOM crioco0e MPUMEHSIIOT KPacUTENb, MOJIy4aeMblii paCTBOPEHUEM
cMecH azypa [, MeTUIIEHOBOIO CUHETO U KEITOr0 BOJAOPACTBOPUMOIO 303MHA B KO-
audectBe 0,2 T B 10 Mi1 aGCOTIOTHOTO METHUIOBOTO crupTa. [IpoaoInKUTEeIbHOCTh
dbukcam Hepa3OaBICHHBIM KPACUTEIIEM COCTaBISIET 3—4 MHHYTBI, a OKPaCKH C
PaBHBIM KOJIMYECTBOM BOJbI — 9—10 MUHYT.

OTOT croco0 PKOHOMHUYEH — OKpacka Ma3ka 3aHuMaeT 13 MUHYT (TepBbIe TPH
MUHYTBl Ma30K MOMEUIAIOT B HEpa30aBICHHBIA KpacuTenb-(puKcaTop, a B mocie-
nytomye 10 MUHYT JOOKpacKy IpOBOMST B pa3daBieHHOM Kpacuteie). Hemocrart-
KOM TaKOT'0 OKpAIlIMBaHUS SIBJISIETCS KCIOJIb30BAHUE NUCTUILUIMPOBAHHOW BOJIBI JIsI

MPUTOTOBJICHMS pa30aBICHHOIO KpacUTENsl U MPOMBIBKM Ma3koB. HecoOmtoaenue
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KHCIIOTHOCTH CpEAbl MPUBOAMUT K MMOJYYEHHUIO HEKAYECTBEHHBIX MAa3KOB, UTO
CHIDKAET JOCTOBEPHOCTH pe3ynbTaTtoB (Pomeiic b., 1953).

OxpamuBanue kKapMuHOM. KapMuH — 3TO OJlHa M3 CTapUHHBIX KPAacoK,
PUMEHSIEMbIX B MUKpOCKOMU. KapMUH SBIIS€TCSA SKCTPAKTOM KOIICHUJIH, T1a-
pasutnieckux HacekoMbix Hemiptera Coccus cacti. KapmMuH BcTpeuaetcst TOIb-
KO B JKHPOBOM T€J€ M SUYHOM JKEJITKE CAMOK 3TUX HaceKombIX. KapmuH naet
OTIMYHOE U YETKOE OKpAIIMBAHUE SACP U SBISETCS HE3aMEHUMOM KpacKOM s
TOTAJBHOTO OKPAIIMBAHUS MEJIKHX OpPraHU3MOB, SMOPHOHOB, a TAKXKE CaMbIX
pa3IMYHBIX 0OBEKTOB JIJISl U3Y4€ HUS UX MUKPOCKOMHUYECKOoN aHatomuu. OTiaud-
HBI€ PE3yNbTAThI JAa€T KAPMUH B IPUMEHEHUH K MPOCTEUILINM.

I[Ipu OCTOPOkKHOM HarpeBaHuu B cnmpTy npu Temmneparype 70 °C, pactso-
pstoTl r kapMuHOBOM KUCHOTHL, 0,5 T XJIOPUCTOTO aTIOMUHUS U 4 T XJIOPUCTOTO
kanbius. [locie oxnaxnaeHus pactBop QuibTpyroT. Kpacka nmpurojgHa kKak Jjis
TOTAJIBHBIX OOBEKTOB, TaK U Ui CPe30B. [IpOAOIKUTENBPHOCTh OKpAITUBAHUS
COCTaBIISIET OT HECKOJBKUX MHUHYT JI0 HECKOJBbKMX 4acoB. Eciam oObekT mepe-
KpalleH, To ero audde peHIUpyoT B NOJKUCICHHOM YKCYCHOM KUCIOTOM (2—
3%), cruprom nipu Temmneparype 70 °C (Pomeiic b.,1953).

Oxpacka reMaTOKCHJIIMHOM. ['€MaTOKCHMIIMH — SKCTPAKT U3 KaMIIEIIEBOTO
nepeBa. ['eMaToKCUIMH caM He ABIISETCS KPACUTEIEM, HO JIETKO OKHUCIAACH, Ja-
€T CUJIBHO KpacsIIMii TeMaTenH, KOTOPHIH, B CBOIO OUY€pellb, BHIACISICT pa3iiny-
HbI€ MIPOAYKTHI OKHCIIEHUS, HE MPUMEHUMBbIE JJIsl KpallieHus. [IlpuroroBieHHbIe
pPacTBOPBI TeMaTOKCHIIMHA JODKHBI B TEYCHHE HEKOTOPOTO BPEMEHH (TIPUMEPHO
2—3 HeJeNN) CO3peBaTh, TO €CTh JAOJKHO MPOU30UTH OKUCIIEHNE TeMAaTOKCUIMHA
B remaTerd. Ho HU reMaTOKCHIMH, HU FeMaTeuH He CIIOCOOHBI AaBaTh OKpaIIu-
BaHHE 0€3 MPOTPaB, C KOTOPHIMU OHU OOPa3yIOT cojicoOpa3Hble COCAUHEHUS —
naku. B kauecTBe mpoTpaB UCTONB3YIOT COJIM AIFOMUHUSA, Kelle3a, MEeU, XpoMa,

MOJIMOIEHA WJIH BaHAIUA.
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B nuteparype umeercst Bechbma 00JIBIIIOE YUCIIO METOJ0B OKPACKH C TIOMOIIBIO
KEJIe3HBIX JIAaKOB reMaToKcuinHa. Hambosee BaxHBIM sBisieTCsl mMemoo [ eiiden-
2aliHa, 3HAYUTEIIbHOE TIPUMEHEHUE UMEIOT Takxke memoowl I ancena, Peco u Beti-
2epma. Bce 3T METOIbI TPUMEHSIOTCS JJ11 OKPacKu Cpe30B U Ma3koB. [Ipu ucmoss-

30BAHHUHN 3TUX MCTOOOB I'OTOBAT ABAd paCTBOpPA:

1) npoTpaBa: TPEXMPOICHTHBIA BOJHBIH PACTBOP MKEJIE3HBIX KBACIOB (TPUTOIHBI

TOJBKO CBETJIO-(DHOJIETOBBIE KPUCTAILIIBI);

2) xpacka: pacteopsitor 0,5 r remaTokcumuna B 10 cm® criupra npu Temmeparype
96 °C u 3arem no6asistor 90 cM® IUCTHIIMPOBAHHOM BOJBI; PACTBOP JIOJKEH CO-
3peBaTh B TE€UCHUE MECSAIA; Mepe]l YIOTPeOJICHUEM PacTBOP Pa3BOAT IMOMOJaM
JACTUUIMPOBAHHOW BOJOM; CBOM KPACSIIME CBOMCTBA PACTBOP COXPAHSET JIOITOE€

Bpems (Pomeiic b.,1953).

Oxpacka no Hoxry. J[anHbIi1 cioco0 UCTIONB3YIOT JIJIsl UCCIIETOBAHUS KIETOK
KOCTHOTO Mo3ra. st Moay4eHuss KOCTHOMO3IOBOIO ITyYHKTaTa KOCTHBIM MO3T IIPH
MTOMOIIY PE3UHOBOr0 0AJNIOHA BBIIYBAIOT U3 TPOKCUMAIBHOM TPETH OEAPEHHOM KO-
CTH LBIIUICHKA (KYpHLbI) HA YACOBOE CTEKJIO. J{JIs1 MPUTOTOBIIEHNS MAa3KOB KOCTHOT'O
MO3ra MOJIy4eHHOE CoAepKUMoe OeapeHHoN koctu B cmecH 1:1 ¢ ¢usmonoruue-
CKMM pacTBOPOM HAHOCAT Ha MPEAMETHOE CTEKJIO U PACTHPAIOT HIIM(OBAHHBIM
CTEKJIOM B BHJI€ TOHKOTO cJ10s. C LEJIbIO MPEOXPAHEHUS CBEPThIBAHUS KOCTHOMO3-
rOBOr0 MyHKTaTa M yMEHBIIEHUS Je(popManuu KIETOK Ma3Kd JAENIaloT Ha Clierka
MOAOTPETHIX MPEAMETHBIX cTekiax. OkpacKy Mas3koB npoBogar no Hoxry. Ilox-

cuet muesnorpamMmmbl ocyiecTBisitoT Ha 500 wiu 1000 kneTok.
[Tpu ucnonb3oBaHUM OKpacku 10 HOXTy MPUTOTOBISIOT PACTBOPHI:
1) pacTBOpSIOT OiMH rpamMm a3ypa || B 0THOM TUTpe AUCTHILTMPOBAHHOM BOIBI;

2) pacTBOPSIOT OJMH I'PaMM BOJOPACTBOPUMOTO KEITOrO 03WHA B OJHOM JIUTPE
JTUCTUIUTMPOBAHHOM BOJIBI.
Kaxxnp1ii pacTBOp XOpOILO MEPEMENIMBAIOT U OCTABISIIOT CO3pEBAThb, IPH

eXeTHeBHOM BCcTpsixuBaHuu, Ha 10-14 nueit. [lepen okpammBanueM pacTBOp
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KpacKy roToBAT cMermBaHueM 25 mut iepBoro pacteopa (0,1 % pactBopa a3ypa
I1),20 M BToporo pactBopa (0,1% pactBopa 303uHa) ¢ 55 M1 HEHTPaIBLHOM JH-
CTWJUIM pOBaHHOM BoaOM. Kpacky HanuBalOT Ha (PUKCHPOBAHHBI Ma3zoK H
OKpallluBaHUE UIUTCS B 3aBUCUMOCTH OT TE€MIIEpaTyphbl BO3ayxa 25—45 MHUHYT.
3aTeM Ma3KH CMBI-BAIOT BOJIOW U BBICYIIMBAIOT Ha Bo3ayxe (botiko B. 1., 1958).

Cnocod AgekceeBa. OTIMYUTENBbHBIMUA TPU3HAKAMHU JIAHHOTO crHoco0a
SBJISI-€TCSL TO, YTO OKPAIIMBAHUE HECTAOMIM3UPOBAHHON KPOBU MPOU3BOJIAT O1-
HOTIPOIICHTHBIM PAaCTBOPOM OpHILTHAHTKpe3m1onay B TeueHue 20—40 MuHyT npu
temmneparype 18-20 °C. IIpuueM, st oOecriedeHHs: COXPAaHHOCTH KJIETOK KPOBH
0o0OBbEIMHEHNE U JITAMUHAPHOE MEPEMEIINBAHNE KPOBU C KPACUTEJIEM IPOBOJAT B
3aMKHYTOM 00beMe (Hampumep, B mpoOupke) B TeueHue 30 CeKyH IPH TOM ke
TEMIIEpaType.

[IpuroToBieHHbI U BHICYIIEHHBIM Ma30K (PUKCUPYIOT B KOHIIEHTPUPOBAH-
HOM pacTtBope 1o JlelnMany, MpUroToBJIeHHOM Ha OydepHOM pacTBOpe, B Te-
yernue 10 MHHYT, U POMBIBAIOT B TOM ke OydepHoM pacTtBope. B mpoOupky
BHOCAT 0,1 MJI KpacKu OJHOMPOLIEHTHOTO OpWIITMAHTKpPE3UsIOiay, MPUTOTOB-
JIEHHOTO Ha (PU3HOJOTHYECKOM pacTBope (MpH KUCIOTHOCTH 2,95-3), nobaBiis-
10T 0,1 M3 KpoBH U nepeMenmnBaroT B TeueHue 30 cekyH 1 npu Temieparype 18-
20 0C, myTeM OCTOpPOKHOTO MPOKPYYHUBAHUS POOUPKH, HE TOMYCKasi IPU 3TOM
PE3KUX JIBUKCHUU.

Oxpacky MpOU3BOIAT MpU KOMHATHON TemmepaType B Teuenne 20—40 mu-
HyT. JlenaroT Ma30K Ha MPEAMETHOM CTEKJIE, 3aT€M €ro MoJCyIIHBalT. Ma3ok
(UKCHPYIOT B KOHLEHTPUPOBAaHHOM pacTBOpE KpacuTens-pukcaTtopa [0
Jleitmimany B Teyenune 3 MUHYT. He mpombiBasi, Ma30K MOMEIAIOT AJI JTOKpa-
muBanus Ha 10 MuHyTB pa3z0aBieHHBIN pacTBOp Kpacutens no Jledmmany, npu-
TOTOBJICHHBIN Ha OydepHOM pactBope (npu kuciaotHoctu 6,8-7,2). ITocme mo-
KpacKH Ma30K MPOMBIBAIOT TeMke Oy(depHbIM pacTBOopoM. Ero moacymmBaior u
IIPOBOJAT MUKPOCKOITUPOBAHUE TOJI UMMEPCHUEH.

Hns 6ydepa roToBUTCS JIBa pacTBOpA:
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1) 9,5 r Harpus GpochOpHOKHUCIOTrO JABY3aMEIIEHHOTO Oe3BOHOTO Win 22,7
r HaTpus PochHOPHOKHUCIOTO ABY3aMelleHHOro 12-BojgHoro goBoautcs go 1 000
MJI TUCTUJUTUPOBAHHOUN BOJOM;

2) 9,07 r xamus pochopHOKUCIOro ogHo3ameIneHHoro goBoautcs 10 1 000
MIIIMCTAJITIMPOBAHHON BOJOM.

B om0y na 1 000 M BHOCHTCS 63 MII epBOTO pacTBopa ¥ 37 M BTOPOTO
pacTBopa, koTopsie poBoasaTcs 10 1 000 mia AMCTHITUPOBAHHOW BOJOM (KHUCIIOT-
HOCTPH TOJYYCHHOI'O PacTBOpPA JOJDKHO HAaXOOUThCS B mpeaenax 6,8-7,2) (Jlumy-
HoBa E. A., 2015).

MeToa OKpacku Ma3KOB KPOBH, IPUMEHsieMbIH B jJadoparopuu Gu3mno-
Jorun PDegepaJbHOro HAy4YHOro ueHrpa «Bcepoccuiickoro Hay4Ho-
HCCJIe0BATEIbCKOI0 M TEXHOJOTMYeCKOr0 MHCTUTYTa NTHLEBOACTBa» Poc-
CHHCKOM akajaeMuu HayK. [IpencrasiseMsblii METOZ OKpPacKu Ma3KOB KPOBHU CO-
CTOUT U3 CIEIYIOIIUX ATAIOB:

1. JlemaroT Ma3oK.

2. BeicymuBaroT Ha BO3/IyXe.

3. OUKCUPYIOT 5—7 MUHYT B 3THJIOBOM CIUPTE, MA3KOM BHU3.
4. BBICYIIMBAIOT.

5. OkpammuBaror.
Cocras kpacutens BkimtouaeT: 0,9 T xmopuaa Hatpus, 3,35 T XJopuaa Kaubius,

90 mMn guCTWIUIMPOBAaHHOW BOABI, 6 M Kpacku ['mm3a, 3 MJI OJHOMPOILIEHTHOIO
CIIUPTOBOTO PacTBOpa MeTUIBHONIETa, 1 M1 12-mporieHTHOTO pacTBopa hopmaimHa,
pasBezieHHOro pactBopom coJied (0,9 r xiopun Hatpus, 3,35 © XJIOpU KaablUs U
90 M nquctUuIMpoBaHHOM BOAbI). [lepeunciieHHble KOMIOHEHThI CMEIIUBAIOT, OT-
MepsroT 10 MIT ToTydyeHHOTo KpacuTenis u 100aBisitoT 10 kanesns kpacurens Mait —
I'pronBanbaa u 2 mut I'eHIIuaH BUoOJIETA.

[Tonmy4yenHslii pacTBOp BbIAEpkHUBatoT 1-1,5 yaca, B 3aBUCMMOCTH OT TeMIIepa-
TYpbI B IOMEIIICHUH, IPOMBIBAIOT JUCTUIUIMPOBAHHOM BOJIOM U MUKPOCKOTIUPYIOT C

HNMMCPCHUOHHBIM MacCJIOM.




1 Obwue ceedenusi o cucmeme Kposu y nmuybl

Ipeumywecmseo memooa cocmoum 6 mom, 4mo OCHOBHOU COCMAB KpAcCU-
meJisi nOOXooum Ojisi N0OcYema (POpMeHHbIX IneMeHmos 8 kamepe 1 opsesa, u
MO NO360JI51em NPOU3BO0UMb NOOCYEm U OKPACKY MA3K08 C HAUMEHbUUMU 3a-
mpamamu 60 epemenu u He mpebyem OONOIHUMENbHLIX PeaKmueos. Pe3ynbraTbl

OKpacKu IMpeacTaBieHbl Ha pucyHkax 1.33-1.35.

Pucynok 1.33 — Ma3ok kpoBu. Kypura-necyrka.
Oxpacka o @pueny u JlykaueBoit B Mmogudukaimu 1. A. bomoTHrKoBa.
VBemunuenue B 40 pas, oxyssp 10 x

Pucynok 1.34 — Ma3ok KpoBH.
Oxkpacka no @pueny u Jlykaderoit B Momgudukanuu M. A. bonotHukoga.
Veemuuenue B 10 pasz, oxymsp 10 x

66



MOD¢O'6MOXMMMI£QCKM€ UCCre008anus KPOBU Y CeIbCKOXO3AUCIBEHHOU NIMULbL

Pucynok 1.35 — Ma3zok kpoBu. Kypuna-necymixka.
Oxpacka Pomanosckoro — I'mm3a. Yeenuuenue B 100 pa3, oxymsp 10 x

IIpuBeneM npuMep NPaKTUHYECKOT0 UCIOJIb30BAHUA MeTO/Aa OKpacKu. s
MIPOBEICHHS TEMATOJIOTHYECKOTO HUCCIEAOBAHUS MCIOIB30BAIACh KPOBb ITBITIAT-
OpoitnepoB kpocca «CMena-8». IlTuisl conepxanuch B BuBapuu Beepoccuiickoro
Hay4YHO-UCCIIEI0OBATEILCKOTO U TEXHOJIOTHYECKOTO HHCTUTYTA MTHIIeBOCTBA Poc-
CUHCKOW akaJieMHH HAyK B 300TE€XHUYECKHX YCIIOBUSIX, COOTBETCTBYIOIIMX HOP-
mam (Mmanrysos 1. A., 2006; TOCT P 52837-2007). IToacuer hopMeHHBIX 3J1e-
MEHTOB KPOBH BBITIOJHSIICS 110 METOAMKE, TIpeaioskeHHo Dpuenom u JlykadeBoi,
B Mmogudukanuu U. A. bonotaukoBa, monpobno onucannoit H. B. Cangos-
nukoBeiM, H. JI. Ilpuasibaitno, H. A. Bepemakom (2009).

Cratuctrueckas oOpaboTka pe3yiabTaTOB HMCCICIOBAHWUN IMPOU3BOAMIACH C
UCII0JIb30BaHUEM KOMITbIOTepHOM nporpammbl Microsoft Excel 2010.

Pe3ynbrarhl ncciaenoBaHuil MOKa3bIBAIOT, YTO Y CYTOYHBIX MSICHBIX IIBITIIISIT
HaOrOAaeTCsl HU3KUM YpPOBEHb T€MAaTOKpUTAa KPOBHU, a YPOBEHb TeMOTJIOOMHA,
Ha000pOT, UMEET OTHOCHUTEIIbHO BBICOKHI IMOKa3aTelh MO CPAaBHEHHUIO C IOCIe-
AYIOIMMHU BO3pAaCTHBIMU TiepuonaMu. Hanbosee 3HAUMTENBHBIN MOABEM MOKa3a-

TeJel HpUTPOLUTOB KpoBH Habmoaaercs K 40-cyTOUYHOMY BO3pacTy MACHBIX
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IBIIUIAT, YTO CBSI3aHO, B TOM YHKCJIE€ C MHTEHCHUBHBIM POCTOM U (YHKUIHOHAb-
HBIM CTaHOBJICHHEM CHCTEM OpraHu3Ma. Y pOBeHb 'éMaTOKpHUTa KPOBU C BO3pac-
TOM THOPUIOB U HBILISAT UCXOAHBIX JUHUN YBEIMYMBACTCS, YTO OOYCIIOBICHO
CTaHOBJICHMEM OpPTaHH3Ma U COBEPILIEHCTBOBAHHEM MPOIIECCOB KPOBU B MpOLIEC-
cax KHU3HEACSITEIbHOCTH OpraHU3Ma.

[TokazaTenu reMoriioonHa KpoBHM UMEIOT TEHICHIIUIO K CHUXKEHHUIO C BO3-
pacTtoM, HanboJiee 3TOT mporiecc 3ameTeH A0 20-CyTouHOro Bo3pacta — yMEHb-
menue Ha 9,8 %, nocne 21-cyToyHOro Bo3pacta UAET YBEINYECHHUE JAHHOIO I0-
kazatens Ha 3,7 %. /[nHaMWKa YpOBHS DPHUTPOIIMTOB B KPOBU MSCHBIX KYp
yMeHbInaercst kK 21-cyrounomy Bo3pacty Ha 8,5 % MO CpaBHEHHIO C TPEIBITY-
MIMMU TIoKa3aTensiMu, aanee, k 40-THeBHOMY BO3pacTy yBenuuuBaercs Ha 12,4
%.

Cy1iecTBEHHBIX pa3Iuduil B TIOKA3aTEINAX JICUKOIIMTOB MEXy THOpUIAMU
U IBIIUIATaMU UCXOMHBIX JUHUHN 110 40-CyTOYHOro BO3pacra HEe HaOIrofacTCs.
Mexay ruOpugamMu ¥ OBITUISTAMA WCXOJIHBIX JIMHUA UMEIOTCS OTINYHS IO KO-
Tu4ecTBY SpUTPOoUTOB (B 20-cyTounom u 40-CyTO4HOM BO3pacte).

[TokazaTenpb KOIUYECTBA IPUTPOLIMTOB B KPOBU OTHOCHUTENIHHO KUBOM Mac-
CBI Y MSICHBIX IIBITUIAT HMEET JUHAMHUKY, CHAYaJla YBEITUUCHUS, 3aTeM CHIYDKCHHSI
¢ Bo3pactoM. OTHOCUTENBHO TemorioOuHa, k 20-cyTouHOMY BO3pacTy TOKa-
3arenpymeHbinuics Ha 9,8 %, spurpouutsl — Ha 8,5 %, a remaTokpuT, HA000-
pot, yBemmmuuics Ha 6 %. 13 yero MoxHO caenath BBIBOJM, UYTO (PU3HUOIOTHYE-
CKOECOCTOSIHUE ITHILIBI OMPENESAIOT 0 COBOKYITHOCTH I'eéMaTOJIOIMUECKUX MOKa-
3areneid. Pe3ynbrarsl ucciaenoBanusi MOp(OIOrHYeCKUX MoKa3zareaeil KpOBU SIB-
JISFOTCSI OCHOBOTIOJIATAIOIIMMHU B OIICHKE KIMHUYECKOTO W WMMYHOJIOTHYE-
CKOTO CTaTyCalTHIIbl, MOCKOJIBKY PacKpBIBAIOT PE3UCTCHTHOCTh OpPraHM3Ma U

YCTOMYMBOCTh K pa3inyHbIM 3a00seBanusMm (tad. 1.15).
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Tabmuua 1.15 — Baustnue Ha Mopdooruyeckre nokasareian KpoBH IBITUIAT-OpOiIepoB Kpocca

«Cmena-8» 30-35-cyTouHoro Bospacta KopMoBoil no6asku Cuakpa™ AVI 101TPT

IMoka3aTennb I'pynnbi, N=12
KOHTPOJIbHAA ONbITHAS
WBC, 10°%/L 40,0+2,76 45,7+1,16
Neu, % 44,8+2.0 44,1£2,4
Lym,% 50,1+2,85 50,0+3,42
Mon, % 1,7+0,73 0,4+0,08
Eos, % 3,5+0,32 5,2+0,59*
Bas, % 0,1+0,07 0,2+0,04
RBC, 10%?/L 2,1+0,04 2,3+0,05%*
HGB, g/L 105+£2,29 119+2 37*
HCT 0,25+0,01 0,28+0,01
MCV, fL 116,7+0,60 120,6+0,87%*
MCH, pg 48,9+0,29 50,5+0,41
MCHC, g/L 419+2,3 420+1,3
RDW CV 0,1+0,003 0,140,006
RDW SD, fL 50,6+0,77 54,74+0,55*

[Ipumeuanue: * pa3nuuus JOCTOBEPHBI IO OTHOIICHUIO K KOHTPOJIbHOM rpymme npu p<0,05.

[To komMyecTBy JEHKOLMTOB CYIIECTBEHHBIX Pa3IMUMi MEXIY IpYIIamMu HE
YCTaHOBJICHO. VICKIIIOUEHHE COCTaBIIAIOT 303MHO(PUIBI, KOJIUYECTBO KOTOPBIX B
KpPOBH LIBIIUIAT ONBITHOM rpymnmbl Ha 1,7 % Bblllle IO CPAaBHEHHUIO ¢ KOHTPOJIbHOU
rpynmnoi (p<0,05). OTo oka3bIBacT BIUSHUEC HA MOKA3aTeIb MHAEKCA HMMYHOpe-
AKTUBHOCTH, nipeiioxxeHHblil [I. O. IBanoBbiM U Jp. (2014), koTOpbli onpenes-
€TCSl 10 COOTHOIIEHUIO CYMMbI JIUM(OIMTOB M 303WHOGUIIOB K MOHOIUTaM. B
JAHHOM cJly4yae TOKa3aTeld WHJIEKCAa MMMYHOPEAKTUBHOCTH B KOHTPOJBHOU U
OTBITHOM TPYIIIE CYHIECTBEHHO Pa3JIMYarOTCsl, COOTBETCTBEHHO, 31,5 u 138,0, uto
CBHUJIETEIIbCTBYET O MOHWKEHHOM PEAKTMBHOCTU B KOHTPOJBHOUM Ipynmne W BO3-
MOYXHOCTH 3a00JieBaHUsl MPU HUBKOW PE3UCTEHTHOCTU opranu3ma. KoimuecTBo
sputporuToB (Red Blood Cells, RBC) nossimanoce Ha 8,7 % mnpu BBeIeHUU B pa-
IMOH OpOoilJiepOB KOPMOBOM JOOABKHU.

[ToaTBepskaeHNE B MOBBIICHHH META00IM3Ma Y IBIUIAT-OPOUIIEPOB OMBITHON
TpynIbl HAOTIOATO0Ch B CASAYIOIINX MOKA3aTeNsIX KPOBH.

I'emornodoun (Hemoglobin, HGB) — npixatenbHbIil MUTMEHT KPOBHU, COCTOS-

muil 3 Oenka TJIIOOMHA, KOTOPBIA CHUHTE3UPYETCS B IEUEHU, W MPOCTATUYeC-




1 061/{41/!6 C8e0eHUs. O cucmeme Kpoeu 'y nmuubvl

KO Tpymmbl — rema. OcHOBHas (DYHKIMS TE€MOTJIOOMHA COCTOMT B TMEPEHOCE
KHCIIOpOJia OT JIETKUX TKaHAM. ['eMOrIoOuH y4acTBYyeT B TPaHCHOPTE YIJIEKHC-
JIOTO Ta3a U3 TKaHEW B JIETKHUE, B TIOICPKAHUH KHCIOTHO-IIEIOYHOTO PaBHOBE-
CHUsl B OpraHusme, To ecTh obOnanaer OydepHbiMu cBoiicTBamu. KonmuuectBo re-
MOTJIOOMHA B KPOBH Yy IIBIIUIAT-OPONUIIEPOB MPU MCTIOIB30BAHUN KOPMOBOM J0-
0aBKH MOBBIIIAIOCH 10 CPABHEHUIO ¢ KOHTpoJieM Ha 11,8 %.

I'ematoxput (Hematocrit, HCT) — cooTHomenue o0beMa 1ura3mMel U Gop-
MEHHBIX 3JIEMEHTOB KPOBHU, BEIPAKEHHOE B MPOIICHTAX 10 00beMy. B onmbITHONH M
KOHTPOJIBHOM TPYIIE CYIIECTBEHHBIX PAa3IM4Mi IO ATOMY IIOKA3aTEII0 HE
Ha0JIr01aJI0Ch.

Cpennnii 00bem 3putpouurta (Mean corpuscular volume, MCV) — cpen-
HUW KOPIYCKYJIAPHBIA 00BEM IMPHU UCIOJIb30BAaHUU B pallMoOHE OpoiliepoB KOp-
MOBOI 100aBKH IoBbIaicd Ha 3,3 %.

Cpennee conep:kanue remoryioomHa B ’purpouute (Mean corpuscular
Hemoglobin, MCH) — moka3aTeib cTeleH: HACBIIICHHUS 3PUTPOIUTA TeMOTJIO-
OwHOM. B JTaHHOM OTBITE CYIIECTBEHHBIX PA3IUYHMA MPU HCIIOJIb30BAHHH KO-
MOBOI J0OABKH HE OOHAPYKEHO.

CpenHsiss KOHUEeHTpanus remoryjoouna B 3purpouurte (Mean cell He-
moglobin concentration, MCHC) — moka3aTesib HACBIIIICHHOCTH 3PUTPOIIMTOB
reMonIoOMHOM. Pe3ynbTaThl MOKa3bIBAIOT, YTO KOHIICHTPAIUSA T'eMOrjoOnHa B
SPUTPOLIUTE B OMBITHOM IPYIITIE HE U3MCHSIIACH.

Iloka3zatean no pasmepy putpountoB (RDW CV u RDW SD) umenn
pa3uurs MO pasHUIlC MEXKIY HauOOJBIINM W HAWUMCHBIIUM SPUTPOIMTAMH B
MOJIB3Y HBITUTIT OMBITHOM Tpymibl. CiieoBaTebHO, OMOXUMHUECKAE U TeMaTo-
JIOTUYECKHE TTOKA3aTEeIN KPOBH IBIIUIAT-OPONIEPOB pearupoBaii Ha BBEACHHUE B

paImoH KOPMOBOH JOOABKH.
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2 BUOXUMUNYECKHUE UCCJIIEAJOBAHUSA KPOBU IITULBI

Mexay nuiieBapuTeJbHOM CHCTEMON U 00MEHOM BelleCTB CYLIECTBYyeT
MHOT'OCTOPOHHSISI CBSI3b, KOTOPas o0ecneyuBaeTcs 0J1arogaps TPAHCIOPTHOM U
peryasTopHoil pyHknuu KpoBu. OHa BhIpAKAETCSI HE TOJIBKO B TOHKOM KOOPU-
HaAIlMU TUIIEBAPUTEIBHONU NIEATEIbHOCTH U 0OMEHa, 00yCIIOBJICHHOW HEPBHOWU U
TOPMOHAIBHON PEryJisiliiel, HO U B HAJIMYUU CTICIIMAIIbHBIX (YHKIUN KeTyA0YHO-
KHMILIEYHOTO TPaKTa, CIOCOOCTBYIOIIMX MNPOTEKAHHI0 XWMHYECKHUX IPOIIECCOB B
TKaHSIX.

CBS3ylOIIMM 3BE€HOM MEK1y NUIECBAPUTEJIbHON CHCTEMOH W TKAHAMU
SIBJIAETCS KPOBb, KOTOPasi BBINOJHAET MHOT000pa3Hyl poJib B OPraHu3me,
HMEKINYI0 TECHYI0 CBAI3b C CEKPETOPHON M (epMEHTATUBHON (PyHKUMEH mu-
HEeBAPUTEJIbHOr0 TpakTa. Hamm skcriepuMeHTa bHbIE JaHHBIE MOATBEPKIAIOT
HayuyHyto runore3y (Rothman S., Liebow C., Isenman L., 2002; Kopotsko I'. @.,
2013) o xkpyroo0opoTe MUIIEBAPHUTEIbHBIX (DEPMEHTOB W HAJIMYHUU UX B IUIa3Me
kpoBu (Beptunpaxos B. I'., I'po3una A. A., lonropykosa A. M., 2016).

B nuteparype MMeErOTCS JaHHbIE BO3PACTHOW JUHAMHMKH MAaHKPEATUYECKHUX
(epMEHTOB B TKAHU MOHKETYI0YHOM 5KeJIe3bl U MIa3Me KPOBU Y UIILIAT-OpOiiIepoB
(Eropos U. A., Beptunpaxos B. I'. u nip., 2017), KoTOpbI€ ABISIIOTCS OCHOBOM JJIsI
(bU3H0I0Tr0-OMOXUMUYECKOTO MOHUTOPUHTA COCTOSIHHS 3JI0POBBSI ¥ MTUTAHMUS CEJIb-
ckoxossiiictBeHHoi ntuubl (Konecnuk E. A., epxo M. A., 2017). U3BecTHO
(Hazaposa E. H., 2012; Kotisposa O. C.,2013), 4uTo ¢ BO3pacToM y Kyp IIPOHCXO-
JST W3MEHEHUs1 OMOXMMHUYECKUX TMOKa3aTesneld KPOBH, OJTHAKO JAHHbBIE HCCIIE0BaA-
HUW B ATOM BOIIpOCe MajouuciieHHbl U pasHopeuuBsl (Ilonomaper B. A. u np.,
2014), a B CpaBHUTEIILHOM aCIEKTE MEXTYUCXOIHBIMU JIMHUAMHU MSICHBIX Kyp M T'H-
OpulaMu — MPAKTUYECKH OTCYTCTBYIOT.

Oyenka ¢huzuonocuueckux nokasameet, 0OHUM U3 KOMOPbIX A61Aemcs OUuo-
XUMUSL KPOBU, ABIAEMCA BANCHOU COCMABNAIOWeEN CeleKYUOHHOU pabomul npu co-
30aHUU HOBBIX NOPOO U YCHEUIH020 8HeOpeHUsl ux Ha pviHok. 1Ipu a3ToM ompenene-

HHC (I)I/ISI/IOHOFI/I‘-IGCKOFO cTaryca MMO3BOJIICT IIPOBOANTL AMATHOCTUKY CTPCCCOBBIX
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u naronoruueckux coctosiHui (Metpesenu T. B., 2005; Konecnuk E. A., Jlepxo
M. A., 2015). Buoxumuueckue ucciedo8anus Kposu 0aion 603MONCHOCHb NPO-
800UMb MOHUMOPUHE DYHKYUOHATLHO20 COCMOSHUS OP2aHUu3Ma, pabomol neve-
HU, NOYEK, NOONHCETYOOUHOU JHcene3vl U Opy2ux Opeano8, a mak#ce KOHmMpOoaIupo-
gamv npoyeccovl 6EIK0B020, Y2Ne800HO20, HCUPOBO2O U MUHEPATLHO20 0OMEHA
seujecms.

B cnenmansHO# nuTepatype MpecTaBieH OONIMPHBIN, HO pa3sHOPEUUBHIMA
MaTtepuall mo OMOXUMHUM KpOBH Kyp pa3HbIx kpoccoB (Haconos U. B., byiiko H.
B., Jluzyn P. II. u gp., 2014; Alagawany M., 2017; Lala A. O., Ajayi O. L.,
Okwelum N., Oso A. O., Fakorede T. V., Adebayo T. A., Jagbojo J. E., 2018).
OtMeTuM, 4TO B MOCIEAHUE JIECATUIICTUSI IpruOOpHas 0a3a Hay4YHBIX JIabopaTo-
pUi 3HAYUTEIHLHO OOHOBHWJIACh, U HAa CMEHY KJIACCUUYECKUM METOJIaM MPUIILIA
M0JIyaBTOMaTUYECKUE U TOJHOCThIO ABTOMATHU3UPOBAHHBIE OHMOXHMHUYECKHE
aHanu3aTopbl. B pe3ysbrare CKOpOCTh U TOUHOCTh MCCIIEIOBAHHI MMOBBICHIIUCH,
a 2TO MpeAroJiaraeT yCTaHOBJIEHUE HOBBIX pePEepEeHCHBIX 3HAYCHUN M3Yy4aeMbIX

oKa3aTeJieu.

2.1 OnpenejeHue 6MOXMMHUYECKHX MOKa3aTe/eil KPOBM NTUIIBIC HC-

MoJib30BaHHEM OMOXHUMHYECKHX aHaAJIU3aTopoOB

B naGoparopuu duszuonorun denepanbHoro Hay4dHoro meHtpa «Bcepoc-
CUHCKOTO HAYYHO-HCCIISOBATEIHCKOTO U TEXHOJIOTHYECKOTO HHCTUTYTA TMTHIIC-
BOJACTBa» Poccuiickoil akajieMun HayK OMOXUMUYECKHUE HCCIICOBAHUS KPOBH
MPOU3BOAATCS Ha TMOJyaBTOMaThudeckoM aHaim3artope Sinnowa BS3000P
(«SINNOWA Medical Science & Technology Co., Ltd», Kuratickas Hapoanast
Pecny6mmka) ¢ ucnonb3oBanueM onoxumudeckux HabopoB («JUMAKOH-BET»,
Poccus). Jlanee MbI MpUBOIUM PEKOMCEHIAIIMN T10 BBITIOJIHCHHIO OMOXUMHYE-

CKHX I/ICCJ'ICI[OBaHI/Iﬁ IIpH OIIPCACIICHUHN OCHOBHBIX rokKasarejicii B KpPOBH IITHUIBI.
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Pucynok 2.1 — BeimonHeHne OMOXUMHYECKUX UCCIIEIOBAaHU KPOBH NTHIIBIHA TPOTOYHOM OHO-
xummaeckoM aranuzarope SINNOWA BS3000P (KHP)(1abopanT-uccnenoBarens M. B. Komre-
eBa)

Hlenouynas gocdaraza
[ToarotoBka mpoOsl. Ilepen HayasioM paOOThl pEaKTHBBI, MPOOBI U KIOBETHI
MPOrPEBAIOT 0 TEMIEPATypbl M3MEpeHHs. Temmneparypa U3MEpeHHs] COCTaBIISIET
witoc 37 0C.
Cxema onpeeneHus:

1) 3amyck peakiuu oOpasioM. [Iisi MPUTOTOBJICHUST MOHOPEAreHTa CMEIIUBAIOT
YeThIPe YaCTU peareHTa OJuH C OJHOM YacThio peareHTa aBa. [[ns uccnenona-
HUH B MPOTOYHOM KIOBETE K MOHOpeareHTy B o0beme 500 MK 100aBISIOT ChI-
BOPOTKY MJIU Tu1a3My KpoBH B o0beMe 10 mki. M3mepsitoT oOpaser.

2) 3amyck peakiuu cyoctpatoM. B mportounyro kroBeTy HanmBarorT 400 Mk pe-
areHTa oJMH, 100aBIAIOT K HeMy 10 MKJI CBIBOPOTKHM WJIM TJIa3MbI KPOBH, 3a-
TE€M MEePEeMEIINBAIOT U UHKYOHPYIOT 5 MUHYT. Jlo6asistor 100 Mk pearenTta

1Ba, mepeMemmBaroT. 3mepsroT obpaser.
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IIpumeuanue. Ecnu n3aMeHEeHUE ONTHYECKOW INIOTHOCTH MPEBBIIIAET 3HaYe-
Hue(,25, To CBIBOPOTKY Pa3BOAAT B IATh pa3 0,9-mpOLIEHTHBIM PacTBOPOM XJIO-
puaa HaTpHsl, U MOJYYCHHBIA pe3yibTaT YMHOXKAIOT HA pa3BelCHUE. 3HAUYCHUE

(dakTopa peKOMEHIYEeTCsl TPOBEPATH 110 MYJIBTUKOJIEOPATODY.

XoJiectepuH

Iloocomoska npoowi. Tlepen HauaaoMm pabOTHl peaKTUBBI, TPOOBI U KIOBETHI
MPOrPEBAIOT JI0 TEMIIEPATypbl U3MEpEeHHs. TeMnepaTypa U3MEepeHusi COCTaBISET
itoc 37 0C.

Usmepenue xonocmoti npobwl. B ipoTouHyio KroBeTy BHocIT 500 Mk pe-
aKTHBa M 5 MKJI JUCTWJIMPOBAHHOU BOBI, IepeMelnBatoT. MTHKyOupyroT B Te-
yenue 3 MunyT nipu Temrepatype 37 0C. Uzmepstor mpo0y.

Hsmepenue cmanoapma. B iporounyro kroBety BHociIT 500 MK peakTrBa
MU O MKJ KOHTPOJBHOrO oOpasla, nepememnBaror. HKyOupyroT B TeueHue 5
munyT npu temmneparype 37 0C. UsmepsroT npoOsl. KoHnlenTpanus crangapra
yKa3aHa Ha 3TH KeTKe (pJlakoHa.

Usmepenue obpazya. B nmpotounyto kroBeTy BHOCAT 500 MK peakTvBa U 5
MKJI IpoOBbI, IepeMenmuBatoT. UHKyOUpYIOT B TeUEHUE 5 MUHYT MPU TEMIIepaTy-
pe 37 0C unu 30 MUHYT ITpH KOMHATHOM TeMmieparype. 3mepstoT mpoosi.

Ilpumeuanue. Ecnu KOHIIEHTpalus XoJecTepuHa TmpeBbimaer 194
MMOJIB/JI, TO CBHIBOPOTKY pa3BoaiT (,9-TIpOIEHTHBIM pPacTBOPOM XJIOpHIA
HATPWS, U TIOTYYEHHBIN pe3yIbTaT YMHOXKAIOT Ha pa3Be/ICHHUE.

Tpuranuepuabl

Ilooecomoska npoowl. Ilepen HauamoM pabOThI peaKTUBBI, MPOOBI U KIOBETHI

MIPOTPEBAIOT JI0 TEMIIEPATYPHI U3MEPEHHs. TemnepaTrypa u3MepeHus: COCTaBIISIET

mwroc 37 °C.
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H3zmepenue xonocmou npoowi. B mpotounyio kroBeTy BHOCAT S00 MK peak-
TUBA U 5 MKJI AUCTHJTUPOBAHHOW BOJIbI, IepeMennBatoT. MHKyOUpYyIOT B TeueHUE

3 munyT npu temmneparype 37 °C. Usmepsror mpo6sl.

Hsmepenue cmanoapma. B nporounyto kroBety BHOCAT 500 MK peakTuBa u

5 MKJI KOHTPOJIBHOTO 00pa3iia, mepeMenuBaroT. NHKyOUpyIOT B TeUeHHUE 5 MUHYT
0

npu temneparype 37 “C. Usmepsitor nipoObl. KoHnieHTpaus ctangapra ykasaHa Ha

ATUKETKE (hIaKoHAa.

Hsmepenue oopazya. B mporounyto kroBeTy BHOCAT 500 MKIT peakThBa U 5 MK
poOkl, nepememnBatroT. MHKyOUpYyIOT B T€4eHHE 5 MUHYT IpU Temiepatype 37

OCunm 20 MUHYT IPY KOMHATHOM TemmepaType. M3MepsioT mpookL.

Ilpumeuanue. Ecnu KOHIIEHTpallMs TPUTIULEPUAOB B MpoOE MPEBHIIIACT
11,4 mmonb/n, TO ChIBOPOTKY paszBoasT 0,9-pOleHTHBIM PacTBOPOM XJIOpHU[A

HATPHS U MIOJYYEHHBIN PE3yJIbTaT YMHOKAKOT HA Pa3BEJCHHUE.
I'mroxo3a

lloozcomoeka npobwi. Tlepen HayanoM pabOThl PEAKTUBBI, MPOObI U KIOBETHI
MPOTPEBAIOT 0 TEMIIEPATyphl M3MEpeHus. Temmeparypa U3MEpPEeHHs] COCTAaBIISIET

miroc 37 °C.

Usmepernue xonocmoti npoowl. B npotounyro kroBety BHOCAT 500 MK peak-
THBa U 5 MKJI JUCTUJUTMPOBAHHOM BOJIbI, IepeMelBatoT. IHKyOupyroT B TeUEHUE

3 munyT pu Temneparype 37 °C. UsmepsioT mpo0Oy.

Hsmepenue cmanoapma. B nporounyto kroBety BHOcAT 500 MKII peakTuBa u

5 MKJI KOHTPOJIBHOTO 00pa3ia, nepeMemuBaoT. MTHKyOUpYyIOT B TeUEHUE 5 MUHYT
0

npu temmeparype 37 “C. U3mepsroT mpoObl. KoHnieHTpamnms crangapta ykazaHa Ha

ATUKETKE (pi1aKoHa.

H3zmepenue oopaszya. B nporounyro koBeTy BHOCAT 500 MK peakThBa U 5 MKJI
mpoOkI, iepemenmBaoT. UHKyOUpYyIOT B T€YeHHE 5 MUHYT MpU Temreparype 37

OCuu 20 MUHYT IPU KOMHATHOM TemIeparype. M3MepsroT npoosL.
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Ilpumeuanue. Eciu KOHLEHTpaUWs TJIIOKO3bI B MPOOE MPEBBIIIAET
22,2 MMOJB/I, TO CHIBOPOTKY pazBoAsaT 0,9-TIpoIieHTHBIM PacTBOPOM XJIOpHIA

HATPHS, U TIOTYYCHHBIN pe3yIbTaT YMHOXKAIOT Ha Pa3BeICHNUE.
Oo01mii 0e1o0K

Iloocomosxa npoowi. Ilepen HauaaoM pabOTHI peaKTUBBI, TPOOBI U KIOBETHI
MIPOTPEBAIOT JI0 TEMIEPATYPHI U3MEPEHHs. TeMnepaTrypa u3MepeHHusT COCTABIISIET

mwroc 37 °C.

Hszmepenue xonocmoti npodwsi. B mpoTounyto KroBeTy BHOCAT 500 MKII peak
tuBa U 10 MKJI AUCTUIIITUPOBAHHON BOJIBI, IEpeMeNnBaioT. THKyOUpyIoT B Teue-

nue3 munyT npu Temmneparype 37 °C. M3mepsior mpo0y.

H3mepenue cmanoapma. B ipotounyto kroBeTy BHOCAT 500 MKII peakTuBa
u 10 MKIT KOHTPOJBHOTO 00pasia, nepeMenmBaoT. UakyoupyoT B Teuenne 10
MuHYT 11pu Temmepatype 37 °C. U3smepsior mpoOsl. KoHneHTpamus crangapTa

yKa3aHa Ha3TUKETKe (IIaKoHa.

Hsmepenue obpaszya. B mpotounyio kroBeTy BHocAT 500 MK peakThBa
1 10 Mk ipo0Osl, nepememnBaroT. THkyOupyrot B Teuenure 10 MUHYT npu TeM-

neparype 37 °C. UzmepsroT mpobsl.
Kanbuui

Ilooecomoska npoowl. Ilepen Hauamom pabOThI peaKTUBBI, MPOOBI U KIOBETHI

IPOrPEBAIOT O TEMIIEPATypbl U3MepeHus. TemnepaTypa U3MEpEHHs COCTaBIISET

mtroc 37 °C.

Hpuzomoeﬂeﬂue MOHOpeacerma. CmMemuBaroT YCTBIPEC YaCTHU pcarcHrTa

OAHH COI[HOﬁ YaCTbhbIO pCarcHra JBa.

H3zmepenue xonocmoti npobwi. B npotounyo kroBety BHOCAT 500 MK MO-
HOpEareHTa u 5 MKJI IUCTUJUTMPOBAHHOMN BOJBI, IepeMenmuBaioT. MTHKyOupytoT B

TeyeHue 3 MUHyT npu Temreparype 37 °C. UsmepsioT npo0y.
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H3mepenue cmanoapma. B npotounyio ktoBeTy BHOCAT 500 MKII MOHOpea-
TeHTa U 5 MKJI KOHTPOJIBHOIO 0Opasla, nepeMemnBatoT. MIHKyOupyroT B TedeHue
5 munyT npu temmeparype 37 °C. Usmepstor nmpoObl. KoHnenTpamus crangapra
yKa3aHa Ha 3TUKETKe (pJlakoHa.

Hzmepenue oopazya. B npotounyto kroBety BHOCAT 500 MKJI MOHOpEaKTUBA U
5 MKJI poOBbI, TepemMeninBaoT. MTHKyOUpYIOT B TE€UEHHE 5 MUHYT MPH TEMIIEpPAType
37 °C. UsmepsroT poOEL.

IIpumeuanue. Ecnu KOHLIEHTpALUs KalbIUs B IpoOe npesbimaeT 5,0 MMob/i,
TO CHIBOPOTKY pa3BoAT 0,9-MpoLeHTHRIM PaCTBOPOM XJIOPU/A HATPHS, U TIOTyUYECH-

HBII pe3yJIbTaT YMHOXAIOT Ha Pa3BEICHUE.

Dochop

Iloozcomoska npo6wi. Tlepen HayanoM pabOThl PEaKTUBBI, MPOOBI U KIOBETHI
MPOTPEBAIOT 10 TeMIlepaTypbl U3MepeHus. TemmnepaTypa U3MEpPEHHS] COCTaBIISET
mmoc 37 °C.

lIpuecomoenenue monopeacenma. CMEMINBAIOT YETHIPE YACTH pEareHTa OJIHUH
COJHOM YacCThIO peareHTa JBa.

Usmepenue xonocmotii npodwl. B mpoTounyto kroBeTy BHOCIT 500 MK MOHO-
peareHTa U 5 MKJI AUCTHJIJIMPOBAHHOW BOJBI, epeMennBaoT. MHKyOUpyroT B Te-
uenue 3 MunyT npu Temneparype 37 °C. Usmepsior npo0y.

Hzmepenue cmanoapma. B mpotounyro ktoBeTy BHOCAT 500 MKJI MOHOpea-
reHTa U 5 MKJI KOHTPOJBHOrO o0pasiia, nmepemennBator. UHKyOUpyIOT B TeUeHUE
5 munyT npu temneparype 37 °C. Usmepsror nmpoOsl. KoHueHTpanus cranjgapra
yKa3aHa Ha 3TUKeTKe (iaKoHa.

H3zmepenue oopazya. B potounyto koBety BHOCAT 500 MKJI MOHOpEaKTUBa U
5 MKJI TIpo0OBI, TepeMenuBaroT. MHKyOUpYIOT B T€U€HUE 5 MUHYT IIPU TEMIIEpaType

37 °C. UsmepsioT npoosI.
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Ilpumeuanue. Ecrm xonmentparus (ochopa B mpobe mpesbrmaer 7,5
MMOJIB/JI,TO CBIBOPOTKY Pa3BOAAT B JBa pa3a 0,9-mpoleHTHBIM PacTBOPOM XJIO-

pUIa HATpUs, U MTOJTYYECHHBIA PE3yJIbTaT YMHOXKAIOT HA PA3BEICHUE.

AnanuHamMuHoTpaHcdepassl (AJIT)

Iloocomoesxa npoowi. Ilepen HauaaoM pabOTHI peaKTUBBI, TPOOBI U KIOBETHI
MIPOrPEBAIOT JI0 TEMIEPATYPHI U3MEPEHHUs. Temneparypa U3MEPEHUsSI COCTABIISIET
mwmoc 37 °C.

Cxema onpeoenenusi:

1. 3amyck peakuuu o0pa3nom. st MpUroTOBIEHUSI MOHOpPEAreHTa CMEIIN Ba-
I0T YETBIPE YACTH PEAreHTa OJMH C OJTHOM 4acThiO peareHTa Asa. s ucciaeaosa
HUIl B IPOTOYHOM KIOBETE€ K MOHOpeareHty B oobeMe 500 MK 700aBISIOT ChI-
BOPOTKY WJIY IJIa3My KpOBH B 00beMe 50 MKJI. 3aKauMBarOT COAEPKUMOE KIOBE-
Thbl B aHAJIM3ATOP.

2. 3amyck peakiuu cyoctpatoM. B mporounyro kroBety HanmmBaoT 400 Mk pe
areHra OJMH, J00aBIAIOT K HeMy 50 MKJI CBIBOPOTKH WJIM IIJIa3Mbl KPOBH, 3aTEM
NePEeMEIINBAIOT U UHKYOUPYIOT 0JIHY MUHYTY. Jlanee no6asmstor 100 Mk pea-
reHTa JiBa, IEPEMENIMBAIOT U TOMENIAIOT KIOBETY B KIOBETHOE OTJIEJICHUE.

IIpumeuanue. Ecnm n3MEHEHUE ONITHYECKOW INIOTHOCTH MPEBBIIIAET 3HaYe-
Hre0,16, TO CBIBOPOTKY Pa3BOIAT B IATh pa3 0,9-mpOLEHTHBIM PaCTBOPOM XJIO-
puaa HATpus, U MOJYYEHHBIM Pe3ysIbTaT YMHOXKAIOT Ha pa3BefeHue. Peakinon-
Hasi CMECbIOTOBUTCS 10 OJHON KIOBETE€ HEMOCPEACTBEHHO Iepes 3a00poM mpo-
Obl B MPOTOYHYIO KIOBETY. 3HauU€HHE (PaKTOpa PEKOMEHIYETCS MPOBEPSTH MO

MYJIBTHKOJIEOpATOPY.

AcnapararamuHorpaHncgepasbl (ACT)
Ilooecomoska npoowl. Ilepen Hauamom pabOTHI peaKTUBBI, MPOOBI U KIOBETHI
IPOTPEBAIOT JI0 TEMIIEPATYPhl U3MEpeHHs. TemMmnepaTypa n3MepeHus: COCTaBISET

mtroc 37 °C.
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Cxema onpeoenenus:
1. 3amyck peakuuu oOpasnoM. [[si MPUTOTOBIEHUS MOHOpEAreHTa CMENINBAIOT
YEeThIPE YaCTH peareHTa OJIMH C OJIHOM YacThIO peareHra jasa. /s uccnenoBanuii B
IPOTOYHON KIOBETE€ K MOHOpeareHTy B o0beme 500 MK J00aBISIOT CHIBOPOTKY
WIH TU1a3My KpoBU B 00beMe 50 MKJI. 3aKauMBalOT COJIEPKUMOE KIOBEThHI B aHAJIH-
3aTop.
2. 3amyck peakuuu cyoctpatom. B nmporounyto kroBety HanuBaroT 400 MKI1 peareH-
Ta OAWH, 100aBIAIOT K HeMy S50 MKJI CBIBOPOTKU HJIM IJIa3MbI KPOBH, 3aTE€M Ii€pe-
MEIIMBAIOT U UHKYOUPYIOT OaHYy MHUHYTY. [lanee moGamnstor 100 Mk peareHta
JIBa, TIEPEMEIINBAIOT U 3aKAUYMUBAIOT COJIEP>KMMOE KIOBETHI B aHAIIM3ATOP.
IIpumeuanue. Ecnu n3MeHEHUE ONTUYECKON TIIOTHOCTH MPEBBIIIAET 3HAYCHUE
0,16, TO CBIBOPOTKY pa3BOIAT B IATH pa3 (0,9-mpOLIEHTHBIM PAacTBOPOM XJIOpHA
HATpPUS, U TIOTYYEHHBIN pe3yIbTaT YMHOXKAIOT Ha pa3Be/eHue. PeakiimonHas cmech
TOTOBUTCA MO OAHOW KIOBETE HEMOCPEJACTBEHHO IMepe]] 3a00poM MpoObl B MPOTOY-

HYIO KIOBETy. 3HaueHue (hakTopa peKOMEHIYETCs MPOBEPSITH MO MYJIbTHKOIEOpa-

TOPY.

2.2 OmnpenejieHue AKTUBHOCTH MUIIEBAPUTEIbHBIX ()epPMEHTOBB KPOBH NTH-

IbI IPA IIOMOIIIHA OMOXMMHYECKHUX AHAJINU3aToOpoOB

Onpenenenue amuiiasbl

UccnenoBanust  mpoBoaATcsT ~ HA  OMOXMMHYECKOM aHaJIM3aTope
Hemwell 2 900 (T) (Awareness Technology, Inc., CIIIA) ¢ ucnoyib30BaHHEM He-
oboxoaumoro Haoopa pearentoB (HUMAN GmbH, 'epmanus).

Jlist onipenenenust maHkpeaTuaeckoit ammiassl, 200 pl 6ydheproro pactBopa ¢
KHCJIOTHOCTBIO 7,15 (coctaB koToporo BkirodaeT Goods buffer, NaCl, MgCl,, a-
Glucosidase, monoclonal antibodies against salivary amylase, sodium azide) cme-
mwuBaroT ¢ 4,0 pl m1asmel KpoBU U HHKYOHPYIOT pu Temieparype 37 °C B Teuenue

TpeX MHUHYT. 3aTeM JI00aBISIIOT CyOCTpaT KUCIOTHOCThHIO 7,15
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(exmrovarormii Goods buffer, EPS-G7, sodium azide) B komuuectse 50 ul n uH-
KyOHPYIOT B T€UCHHE JIBYX MUHYT, MIOCJIC Y€T0 CYUTAOT ONTUYCCKYIO MIIOTHOCTh
(absorbance) ¢ ucrionezoBannem uistpa 405 HM, yepe3 1, 2 u 3 MUHYTHI U BBI-

YUCJISIOT CpeliHee 3HaueHne AA/min.

Pucynok 2.2 — Onpenienenre akTHBHOCTY THIIEBAPUTENBHBIX (PEPMEHTOB B KPOBH Y NITHIIBIHA
ouoxummueckom ananuzarope Hemwell 2900 (T) (Awareness Technology, Inc., CIIIA) (Be-
IOYIIUNA HAYYHBIH COTPYIHMK, KaH[. 6uon. Hayk A. A. ['po3una)

Onpenesnenue Jaunasbl

UccnenoBanusi  BBIOJMHSAIOT  HA ~ OMOXMMHYECKOM  aHAJIM3aTOPE
Hemwell 2900 (T) (Awareness Technology, Inc., CIIIA) ¢ ucmons3oBaHueM He-
obxoaumoro Hadopa peareatoB (HUMAN GmbH, I'epmanus).

s onpenenenus aunassl, 200 pl 6ydepHoro pactBopa KUCIOTHOCTHIO 8,0
(coctaB kotoporo BkimouaeT Goods buffer, aurodesoxycholate, Desoxycholate,
Calcium ions, colipase sodium azide) cmemuBaroT ¢ 4,0 pl ma3Mel KPOBU U HH-
xyoupyrot npu Temneparype 37 °C B TedeHme natv MUHYT. 3aTeM H0GABISIOT

cyoctpar kucimotHocthio 4,0 (Bxirouatormuii Tartrate buffer, lipase substrate,
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propan-1-ol) B komuuectBe 50 [l 1 MHKYOUPYIOT B TEUECHUE JBYX MHHYT, TIOCJIE YETO
CUMTAIOT ONTHYECKYIO IUIOTHOCTH (absorbance) ¢ ucnonb3oBanreM GpuiabTpa 580 HM

4yepe3 OJHY U JBE MUHYTHI U BEIYHCIIIOT CpeaHee 3HadeHne AA/min.

Onpenenenne AKTUBHOCTH TPUIICHHA

JIiist omipeiesieHrst TPUIICUHA HCIIONIB3YIOT Oy(EepHBINA PACTBOP KHCIOTHOCTHIO
8,2 u pactBop Na — benzoyl — DL — arginine 4 — nitroanilide hydrochloride (BANI,
BAPNA, CIIIA).

Iloocomoexa npoobuwl. Tlepen HauamoMm paOOThl PEaKTUBBI, MPOOLI U KIOBETHI
IIPOTPEBAIOT O KOMHATHOW TEMIIEPATYPHI.

Hzmepenue obpasya. B mpOTOUHYIO KIOBETY MOCIEAOBATEIBHO T00ABISIOT
450 Mk 6ydeproro pacTBopa KuciaoTHOCThIO 8,2 u 10 MK rccnmeyemoro oopasa,
3aTeM MepeMEINMBAIOT U HHKYOHPYIOT B TedeHue 3 MUHYT ripu Temmnepatype 37 °C.
ITocne storo nodasmstor 50 mxn BAPNA, nepeMemmBaoT coaepKUMOE KIOBETHI.

N3mepsitoT oOpasiibl.

IIpumepsl onpenesieHusi 0OIUX MPOTEUHA3 U TPUIICHHA B KPOBU NTHIIBI

AKTUBHOCTH THUIIEBAPUTEIHHBIX (PEPMEHTOB B KPOBH OMPEICISIOT IS Tua-
THOCTHKHU COCTOSIHHSI TTOKEITY0UHOM kene3bl. M3 OMOXMMUYECKUX METOJIOB HC-
CIICIOBaHUSI MOXET OBITh MCIOJIb30BAH METOJ C MPHUMEHEHHEM B KadyecTBE CyO-
ctpata BAPNA (Muxaiinosa A. I'. u np.,2014). Hamu uzydeHs! st cpaBHEHUsIpe-
3yJBTATOB JIBA METOJAA ONpPEACICHUs aKTUBHOCTH MTPOTEHHA3 M TPUIICHHA B KPOBH
ntuiel (Beprunpaxos B. I, I'po3una A. A., 2018).

OnHUM U3 HUX SBJISIETCS METOJ ONIPEICTICHUS POTEUHA3 COKA MOHKETYT0YHON
JKeJe3bl 10 YMCHBIIICHUIO KOHIICHTPAIIMU Ka3euHa NPH KaJTOPUMETPHICCKOM KOH-
tposte (baroes L. XK., 1971), kotopsiit onucan B. I'. Beptunpaxossim (2004).

CymHOCTh METO/a 3aKII0YaeTCS B TOM, YTO B KauecTBE CyOCTpara s mpo-
TenHa3 ucnoiyibdyercss 0,1-mpoLeHTHBIA pacTBOp Ka3euHa, OYMIIEHHBIN mo ['am-

MEpCTEHY. XO0J peaklMi OCTAHABIUBAETCS 15-MPOLEHTHBIM PacTBOPOM TPUXJIOP-
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YKCYCHOM KHCIIOTBI, KOTOpas M3MEHSET MPO3PauHOCTh PACTBOpPA BCIEACTBHE
JIeHaTypallud OCTAaTKOB OeJka, W, B 3aBUCUMOCTH OT DKCTHUHKIIMHM PAacTBOpa IO
ONTUYECKOW IJIOTHOCTH MPH JJIMHE BOJHBI 450 HM, pacCUMTBHIBAETCS KOJIUYe-
CTBO OCTaBIIErocsi cyocTtpara. AKTUBHOCTh (hepMEHTa BBIpaKaeTcsi B MUJLIU-
rpaMmax pacuieIIeHHOr0 Ka3eruHa OJIHUM MWUIMIUTPOM COKa B TEUCHHE MUHY-
ThI, MT/ (MJI. MHH).

Hamu npenmoxxeHn MeTos onpesesieHus] TPUIICHHA Ha OCHOBE Pe3yJbTaTOB
uccienoBanuii A. I'. MuxaiinoBoi u qp. (2014), npucrocoOaeHHBINA I TOJTY-
aBTOMATUYECKOTO TpOTOYHOTOo Ouoxmmuyeckoro anaim3atopa SINNOWA
BS-3000P (Kuraiickas Hapoanas PecniyOnuka).

B snnieniopd nHabuparot 450 Mk OydepHOro pactBopa KMCIOTHOCTHIO §,2
— peakTuB OJIMH, U 00aBISIIOT 50 MKJ peakTHBa JiBa, COJIEpKaIllero cyocTpar
JUISl TPUTICUHA. PeakTuB J1Ba rOTOBSAT CIEIYIOUIUM 00pa3oM: MOpoIIoK benzoyl —
DL — arginine 4 — nitroanilide hydrochloride u3 pacuera 5 Mr pacTBOpSIfOT B OJ1-
HOM MUJUTHIIUTPE AUMETHICYIbhokcuaa. PacTBop XpaHsT B XOJOIUIBLHUKE TIPH
Temmnepatype mmoc 4-5 °C me Gosee Tpex MecsLes.

PeaxkTuBbl 0IMH U JBa THIATEIHHO MEPEMEIINBAIOT, IEPEBOPAYNBAS 3aKPbI-
TeIsInennopd 2-3 pasa, ¥ MHKYOUPYIOT B TepMocTaTe pu Temneparype 37 °C
B TeueHue 3 MuHyT. [locie aToro nodasnstoT 10 MK UcciaeayeMoro Marepuana
(1a3ma KpoBH, AHKpEATHYECKUU COK, pa30aBlieHHBINM pacTBopoM Punrepa B
cootHomeHuu 1:100) u 3amyckarOT peakiyio OnpeaeicHus aKTUBHOCTH B OHO-
XUMUYCCKOM aHAIN3aTOPe KUHETHUYECKHM METOJOM. AKTHUBHOCTH (epMEHTa
BBIPKAIOT B €JAMHUIIAX B OJHOM JIUTPE, YTO COOTBETCTBYET PACHICTVICHHOMY
MKMOJIb CyOCTpaTa B OJJHOM JIUTPE 3a OJIHY MUHYTY (MKMOJIb/ (J1. MUH)).

Craructuueckas 00pab0oTKa Pe3ysbTaTOB BKIIOYACT pacyeT CPEIHETO 3Ha-
yenus (M) U cpeHEeKBaAPaTHYHOTO OTKJIOHEHHS OT cpeHel (£m) ¢ HCIOJIb30-
BaHMEM KOMITBIOTEPHOHN mporpammbl EXcel. JlocToBepHOCTh pa3nuuuii OleHH-
BalOT 1o t-xputeputo CThrofeHTa. Pazmuuusi CYMTAIOT CTATUCTUYECKH 3HAYU-

mbimu ipu P <0,05.
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PCSYJIBTaTBI I/ICCJIGI[OBaHI/Iﬁ IMOKa3bIBAKOT, 9YTO MCIKAY ITOKA3aTCIIIMU aKTHUB-
HOCTHU IIPOTCHUHA3, ITOJIYYCHHBIMHU PAa3HBIMU MCTOAAMU H&6JII-OI[3.IOTC$I O6HIPIG 3aKO0-

HOMepHOCTH (Taoun. 2.1).

Tabnuua 2.1 — Koppensinus Mexay Moka3aTelsiMA aKTHBHOCTH IPOTEHHA3 IMaHKPEaTHYECKOrO
COKa Kyp, IIOJIy4CHHBIMHU pa3HbiMu MeToamu (N=66)

AKTHBHOCTDH POTEHHA3 AKTHBHOCTH NIPOTENHA3 AKTHBHOCTb NIPOTEHHA3

Mr/ (MJI. MUH) en/n Mr/ (MJ1. MUH) en/n Mmr/ (MJI. MUH) en/n
116 1814 50 1880 116 2478
174 2667 133 2727 183 2171
274 3058 149 2987 166 2083
274 3055 266 3752 149 2674
299 3012 158 2725 174 3169
340 3351 299 3820 166 2700
66 1944 100 2926 75 1866
158 3548 191 3315 83 2707
249 2778 332 3696 183 2540
241 2280 290 2911 183 2474
249 2281 324 3728 207 2751
315 3456 324 2480 257 2749
91 2324 58 1267 66 2506
133 2593 58 2105 103 2577
282 2677 191 3760 193 2864
274 2950 232 2561 246 2747
266 2767 174 3147 206 2752
183 3511 124 3112 196 2666
75 2556 58 2017
83 3688 75 1879
274 2869 174 2677
249 3649 306 2867
307 4332 249 2803
307 3440 349 3467 r=0,59

Jlanubie, mpuBeneHHbIE B Ta0muIe 2.1, CBHAETETBCTBYIOT O TOM, YTO MEXTY

IMoKa3aTrc/IsIMU CYHICCTBYCT CBA3b MU, CICAO0BATCIBbHO, PA3HBLIC MCTOJAbLI OTpPaAXKaArOT
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AHAJIOTUYHO IPOHCCCbl M3MCHCHUA AKTHBHOCTHU (bepMeHTa B MOCTIIpaHAMNAIIb-

Hy10 a3y nuIIeBapeHusl.

3500
3159,27272

3042,45454
2908,090909 4!

< 2500
g 21435&&5/
= —n—
2 2000 @KTUBHOCTb 110 Ka3€HHy,
= MT/(MIJL.MUH)
A
=
é 1500 akTUBHOCTH 110 BAPNA,
/M
g en/n
2
<
500 2242727273 246,3636364 260

79.18181818
-—— =
30 60 90 120 150 180

BDEM: OIIbITA.
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Pucynok 2.3 — JluHaMuKa akTHBHOCTH OOIIMX MPOTEMHA3 U aKTUBHOCTH TPUIICUHAB ITOCT-
IIpaHUAIBHBINA [IEPUOJL IIPHU ONPEAECICHUH Pa3HBIMUA METOAAMU

I[JI)I TOrO, YTOOBI Jydymc npeacTaBuTbh JUHAMUKY BBIACICHHA ITPOTCOJIUTHU-
YCCKUX CI)CpMCHTOB IMOCJIC KOPMIJICHHUA HCO6XOI[I/IMO MOCTPOUTHL AUAarpaMmy C

HMHTEPBAIOM cOOpa MaHKPeaTHIeCKOro coka uepe3 kaxasie 30 Munyt(puc. 2.3).

KpuBsbie, n3o0paxaromire akTHBHOCTb MPOTEHHA3, UMEIOT OCOOEHHOCTH Ha
60u 120 MuHyTE OmMBITA, OJHAKO 3aKOHOMEPHOCTH YBETUYECHUS (hEPMEHTATUB-

HOMAKTUBHOCTH B OOOUX CITy4asX COXPaHSIOTCS.

Konmponvnuie 6onpocwl

1. OnumuTe OCHOBHOW NPHUHIMI padOThl OMOXMMHUYECKOTO aHalu3aTtopa
KpPOBH.

2. Kakoe 3HaueHne uMMeeT ompenencHrue OMOXMMHYECKOTO COCTaBa KPOBHU Y
OTHL?

3. B dem 3akiroyaeTcs moAroToBKa Npod CHIBOPOTKH KPOBU K UCCIIEIOBAHUIO?
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2.3 BuusiHue Bo3pacTa NTHIBI HA OHOXHMHUYECKHE OKA3ATEeIH KPOBHU

B mporecce oOmeHa BemecTB OpPraHWYECKHE W MUHEPATbHBIC BEIIECTBA
HAIMpPaBJISIOTCA KaK U3 MUIIEBAPUTEIHLHOTO TPakTa B KPOBb, TaK U MOCTYMAIOT U3
KPOBHU B KUIICYHUK JIJISI TOTO, YTOOBI 00€CIEUUTh TOMEOCTa3 B OPraHU3Me KUBOT-
HbIX. Benku SBIAIOTCS BaKHEWIEH COCTAaBHOM 4YacThio IUia3mbl KpoBH (Ky3HuK
b. 1., 2002; Konecuuk E. A., lepxo M. A., 2017). Ilpubnuzumenvro okono 60 %
gcex 6enKo8 niazmvl NPUXOOUMCs HA OO0 AlbOYMUHA, KOMOPBIU GbINOJHAEN OC-
HOBHYIO POJIb 8 NOOOEPHCAHUU OHKOMUUECKO20 0ABIEHUS KPOBU, A MAKHCE 8bINOJI-
HAem MpAauCHOPMHYI0 U NUMAMENbHYI0 (QYHKYUU, OCMAIbHAS YACMb NPUXOOUMCS
Ha a u B-enooynunst u opyeue OeaKu nia3mvl, 8 Mom yucie gepmeHmsl (MPUNCUH,
amunasa, 1unasa,).

PesynbTaThl HccieqoBaHui MOKA3bIBAIOT, YTO Y IBIIUIAT CYyTOYHOTO BO3pacTa
coJiep)kanue Oenka B Tia3Me KPOBH 3HAYUTENHFHO HIDKE, YeM B MOCIEAYIOLIUE TIe-
puoabl Ku3HU (Tabis. 2.2), 4To CBSI3aHO ¢ HU3KOW (PyHKIMEH OMOCHHTE3a Oeika
(Ky3nuk b. H., 2002).

[TokazaTenb oO1ero 6enka KpoBU ykKe K 7-CyTOUHOMY BO3PacTy PE3KO YyBe-
nnunBaercs (Ha 33,9-48,5 %) u mocTHracT MakCHMAalIbHOTO 3HadeHus. [Ipuuem y
UBITUIAT UCXOAHOM JiuHUM b-9 konuuecTBO Oeika B Iuia3Me€ KPOBH IMPEBBIIIACT
ypOBEHb TUOPUIOB U UBILIAT ucxonHou ymauu b-5 Ha 5,4 % (P<0,1). K 14-
CYTOYHOMY BO3pacTy KOJMYECTBO Oelika B TuIa3Me KpoBH CHIKaeTcs 10 33,1 r/m u
COXpaHSETCS Ha ATOM ypOBHE B TCUEHHWE NIBYX HEJENb XU3HW. B mampHeWmeM K
28-cyTo4HOMY BO3pacty, yBenuuuBasch 10 40,6—41,7 v/n (P<0,05), u coxpansiercs
Ha 3TOM ypOBHE J1035-CyTOYHOTO BO3pacTa.

Bompocsl oOMeHa TUNUAOB B OpraHW3ME NTHUIBI UMEIOT BaKHOE 3HAYCHHUE,
MMOCKOJIBKY JIUTIHIBI SIBJISTIOTCSI SHEPTOEMKUM CyOcTpaToM — mpu okuciaeHuu 1,0 T
xupa odpaszyerca 9,3 KkaJl 3HEpruu, 4To B 2,2 pasza OoJibllie, YeM MPU OKUCIICHUU

OEJIKOBU YTJIEBOJOB. JKuUpbl MOOUNUZYIOM KATbYUL U3 GHYMPUKIEMOYHO20  0eno,
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Tabnuua 2.2 — buoxumMuyeckre NoKa3aTeIl KPOBU Y MSICHBIX IBITUIAT B oHTOreHese (N=20, M+m)

Bospacr Iloka3aresnu
I;ZII:I;I:Z’HILC__ JKMBasi Macca | oOmmMii | XoJiecTe- | TpUIJIMIe- | Kajabuuid, | ¢ocdop,
pun u uxrp- | WPUVIAT, T (Gestok,r/a| - pum, PHIbI, MMOJIB/J | MMOJIB/JI
HpUILI MMOJIB/JI | MMOJIB/J

1-cyTounbie

UTunns B-5 44,8+0,25 27,2+0,36 {5,3+0,04 2,3+0,05 3,0+0,10 3,5+0,13

UTuans B-9 43,2+0,23 27,6+0,70 [5,2+0,06 2,4+0,03 3,1+£0,008  3,7+0,25

Iubpune (659) @4,7+0,14 28,9+0,68 [5,2+0,09 2,4+0,08 3,1+£0,006  @4,1+0,27
7-cyTO4YHbBIE

Ulunus B-5 136,1+1,67 38,9+0, 92 |5,3+0,05 2,1+0,02 4,3+0,11 2,1+0,03

UTuans b-9 121,8+1,36* 41+£0,84  [5,3+£0,02 2,2+0,04 4,3+0,05 2,2+0,04

['uopuns (b59) [136,1+1,55 38,7+0,81 |5,2+0,05 2,4+0,03 4,3+0,05 2,4+0,23
14-cyTounbie

UTuans B-5 278,0+4,91 33,8+1,18 |5,2+0,03 3,3+0,07 4,3+0,15 2,64+0,07**

Ulunus b-9 252,3+4.32%*  331£1,27 [5,2+0,04 3,3+0,04 5,5+0,12*%  2,6+0,11**

I'ubpune (b59) 313,4+7,62 34,1£0,48 15,9+0,10 3,4+0,10 4,6+0,06 2,1+0,09
21-cyrounsbie

UTuans B-5 578,1£13,93** 35,2+0,67 [3,7+0,03 3,2+0,04 3,8+0,11 1,8+0,09

UTuans b-9 499,0£11,41**  [34,8+1,14 [3,8+0,04 3,1+0,04 4,1+0,13 1,8+0,05

I'uopuns (b59) 677,5+19,50 33,7+0,49 [3,840,02 3,2+0,06 4,0+0,09 1,7+0,12
28-cyTouHbIE

Ulunus B-5 067,14£24,31** 38,7+£1,04 [3,8+0,04 3,1+0,02 3,5£0,19%* |1,9+0,07*

Ulunus b-9 796,0+£2,62%*%  140,6+0,82 [3,8+0,04 3,1+0,02 4,5+0,13 1,9+0,05*

['ubpuns (b59) [1146,1+38,43  39,8+1,27 @4,240,12 3,2+0,06 4,3+0,06 2,4+0,21
35-cyTouHbIe

Ulunus B-5 1609,2+26,91** 41,4+1,31 4,6+0,12 3,3+0,11 2,8+0,05 2,3+0,04

Ulunus -9 1394,0+£30,62** 41,7+0,81 |4,4+0,05 2,9+0,02 3,0+0,03 2,2+0,05

I'uopuaei(b59) [1996,3+98,31  40,7+2,04 ©4,54+0,07 3,24+0,18 3,1+0,22 2,3+0,04
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pe2yaupyiom MHozue Ouoo2udeckue npoyeccvl 8 Kpogu, AGNAI0MC CMUMYIAmo-
pamu nuwesapumenbHou QYHKYUU nooHceryO0UHOU Hcee3bl U NOGbIUAom Ypo-
6€Hb TUNA3bL 8 NAHKPEAMUYecKoM coke. B opeanuzme neumpanvhuvle Hcupvl HAXO-
osamces 8 hopme 3anacHo2o U NPOMONIAIMAMUYECKO20 HCUPA, 8 COCMAB KOMOPO20
6xX0051m hocghorunuodvl u AIUNONPOMeUs.

XosecTeposa — 0OAHOATOMHBIN HUKIMYECKUN CIIUPT, KOTOPBINM BXOJMUT B COCTAaB
BHEIIHUX KJeTouHbIX MeMmOpan (Metpesenu T. B. 2005), u3 Hero cuHTE3UpyeTCS
MIPETHEHOJIOH — MPEIIECTBEHHUK BCEX CTEPOUAOB (aJbJJOCTEPOH, KOPTU30JI, KOP-
TUKOCTEPOH, IMPOrECTEPOH, ICTPANHUOJ, TECTOCTEPOH, XOJEBBIE M Ap. KECIYHBIC
kucnoTsl, BuTamunbl rpynmnsl 1) (Konecunuk E. A., lepxo M. A., 2017). Tpurnu-
LEPU/IbI, WJIA UCTUHHBIC KUPBI — 3TO MPOU3BOJAHBIC TPEXATOMHOI'O CIIUPTA TIIHIIE-
PHHA U BBICIIUX >KUPHBIX KUCJIOT.

B nacrosimieit pabote Mbl CTaBUJIM 33/1a4y U3y4YUTh MOKA3aTeNd XOJIeCTeprHa
Y TPUTJIUIEPUIOB B BO3PACTHOM M CPABHUTEIIBHOM aCIEKTE Y THOPUIOB U IBITUIST
UCXOJHBIX JUHUM. J[aHHbBIE, TIpeICTaBlICHHbIE B Ta0iuile 2.2, MOKa3bIBAIOT, YTO Y
CYTOUYHBIX MLBIIUIAT YPOBEHb XOJECTEPUHA U TPUTIIUIEPHUIOB HE OTIMYAETCS OT
B3POCIION NITULIBI.

B onTorenese HabmromaeTcs CHIDKEHUE TOKas3aTesei xoiectepuHa B 21-
cyrouHoM Bo3pacte Ha 30,2 % y UbIIsAT OTHOBCKOM JUHUM, HA 27,0 % y 1T
MaTE€pUHCKON JIMHUM U UBIUIT-OpOiJIEpOB MO CPaBHEHUIO C CYyTOYHBIM BO3pac-
ToM. B nanbpHeiiiemM 3TOT ypOBEHb COXpaHsAETCs 10 35-CyTOYHOTO BO3pacTa, B KO-
TOPOM HaOJI0JIaeTCsl yBeIMYeHUe 3HaueHui xonectepuna Ha 21,0 %, 15,8 % u 7,1
% COOTBETCTBEHHO 10 CPABHEHUIO C MPEABIIYIIUM IIEPHUOIOM.

YpoBeHb TPUTTULEPHUIOB B KPOBH K 14-CyTOUHOMY BO3pacTy yBEIMUMUBACTCS HA
43,5 % n na 37,5 % y UBIUIST OFIIOBCKOM U MaTepUHCKOM TuHUU U Ha 41,7 % y 11In-
TST-OpOIIEpOB TIO CPABHEHHIO C CYTOYHBIM BO3pacTOM. Takoi ypoBeHb JUMHUIOB B

KPOBH COXpaHseTcs 10 35-CyTOYHOTO BO3pacTa NTHUIIBI.
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buonozuueckoe snauenue munepanbHbix euecme XapaKmepusyemcs ux po-
JII0 8 HOOOEPHCAHUU HOPMATLHO2O B00HO20 OANAHCA U PACHpPeOesleHUU 800bl 8
opeanuzme, KUCIOMHO-UeN0YH020 PABHOBECUsL, 8 BOZHUKHOBEHUU 8030YIHCOEHUS 8
Hep8axu Mullyax, nPo8OOUMOCMU HEPEHBIX UMNYIbCO8 NO HEPEHbIM GOJIOKHAM U
m.0. MuHepaJbHbBIE BEIIEeCTBA BXOIST JUOO B OMOPHBIC TKAHU (KAJIBIIHH ), JTHOO
B COEJIMHEHMS, OoraTbie sHeprueh (cepa, hochop). OHU OKa3bIBAIOT BIUSHUE Ha
(epMEHTATUBHYIO aKTUBHOCTbh U (DYHKIIMU KUBOTO OpraHu3Ma. B amom omHo-
weHuu 60abUAAPOIL NPUHAOTEHCUM KATbYUI, (hocopy, MasHUuio U yeiomy ps-
0y muxpoanemenmos(Azapuosa T. O., Halinenckuii M., boosuibkoBa A., 2012).

I'taBHast 0CO0CHHOCTH MHHEPAJIBLHOI0 00MEHA KYP COCTOMT B TOM, 4YTO
npouecchbl MOCTYIJIEHUS] B OPraHU3M MHHEPAJIbHBIX BellleCTB U UX BbIBe-
JeHHe He YPaBHOBeLEHbI MeXK1Y c000i, M03ITOMY NMOCTYIJIEHHEe U KOHTPOJb
B OpPraHu3Me MHMHEPAJbHBIX BelleCTB OKa3bIBaeT BJMsSIHHE HA MOKA3aTeJH
NPOAYKTUBHOCTH NTHII.

Oxomno 50 % kampiusi TIa3Mbl KPOBH HAXOAWTCA B HOHU3HPOBAHHOM
Buje,45 % — cBs3aHo ¢ anpOymMuHaMu, okoio 5% — ¢ gocdaramu U nUTpaTamu.
YpoBeHb KaiblMsi B KPOBH OIpeaemsieTcs: 6amaHCcoOM psifa MPOIECCOB BCachIBa-
HUS B KHUIIICYHUKE, TIEPEPACTIPEACICHAS] MEXAY KICTOUYHBIMHU MPOCTPAHCTBAMH
opraHu3ma, 0OMeHa B KOCTSIX U BBIBEJACHHS TOUYKaAMU. DTU MPOIIECChl HAXOSTCS
M0/1 KOHTPOJIEM NaparopMoHa, TUPEOKAIBLIMTOHWHA U aKTUBHOU (hOpMOI BUTA-
muna D (Beccapabos b. ®., AnekceeBa C. A., Kirerukosa JI. B., 2008). Bce Bu-
6l oOOMeHa B OpraHM3Me HEpa3phIBHO CBS3aHbBI ¢ MpeBpamieHueM (GpochopHOi
KHCJIOThI. Docdop BcTpedaeTcs TIIaBHBIM 00pa3oM B Buae annoHa PO4. OH mpu-
HUMaeT y4JacThe B 00ecleueHnr OpraHM3Ma dHEepruei, a Takke B MeTadomue-
CKHUX TPOIIeCCax.

Pe3ynbraThl BcciieToBaHNi MMOKA3bIBAIOT, YTO Y UBITISAT, BLLIYIIUBIIAXCS
U3siia, KOJIUYeCTBO KAJbIHA B IJ1a3Me KPOBH MMeeT J0CTATOYHO HU3KHUIA
YPOBeHb, KOTOPBIii yke B MePBYIO HeAeJI0 MOCTIMOPUOHAILHOI KM3HU MO-
Bbimaercs: Ha 38,7 %, u Takoe coJep:kaHue €ero B KPOBH OcTaercsi 10 35-

CYTOYHOI'0 BO3pPacTa ¢ He0OJbIINMH KOJIe0aAHUSIMH.
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B 14-cyTouHOM BO3pacTe OTMEUAIOTCIPa3IUuyMs MO COACPKAHUIO KabIUs B
MJ1a3Me KpPOBH THOPHIIOB W IBITLIAT JUHUKDB-9. Y mocmerHux KOTUIeCTBO KaTbIIHS
JIOCTOBEPHO BBIIIIE IO CpaBHEHMIO ¢ ruopuaamu (Ha 19,6 %, P<0,001) u upimistamMu
muann b-5 (21,8 %, P<0,01). B 28-cyrounoM Bo3pacTe HAOIIOMAIOTCS YBEIMUCHUEC
coJiepKaHUs KaJbIUs B KPOBH Y THOPUIIOB TIO CPABHEHHIO C IBITUIATAMHK JTUHUU b-
5 (uma 18,6 %). B 35-cyrounom Bo3pacTe HaOIIOAAECTCS CHI)KEHHE YPOBHS Kajlb-
s B miasme kpoBu 10 2,8+0,05 m3,0+0,03 MMOJIB/IT y HBITIIAT UCXOIHBIX JIH-
Hui u 110 3,1+0,22 mmons/n y rubpuaoB. KonuuectBo dochopa y CyTOUHBIX IIbIT-
JST UMEET BBICOKHI MOKa3aTelb, 3aTEM CHUXKAETCS K /-CyTOYHOMY Bo3pacty B 1,7
pasa (Tabim. 2.2). B nanmpHeimemM HEKOTOPBIH criaj oTMedaeTcs B 21-cyTo4HOM BO3-
pacTe, gajiee B 28-CyTOYHOM BO3paCTe CIEIYET MOIBEM, KOTOPBIM COXpaHSETCs 10
35-cyTouHOro BO3pacta. Mexay rpynmaMu HaOMIOAAIOTCS OTIMYUS 110 YPOBHIO
docdopa B 1uiazme kpoBu B 14-cyTouHoM Bo3pacte (MpeodiiafaeT y LBIUISAT HUC-
XOJNHBIX JUHUNA Ha23,8 % 10 cpaBHEHHUIO ¢ THOpUAaMU) U 28-CyTOUHOM BO3pacTe
(conmeprkanue docdopa BbIlIE B I1a3me KpoBu ruOpuoB Ha 20,8 % 1o cpaBHEHUIO
C IBIIJIATAMU UCXOJIHBIX JTUHUM).

B cyrounom Bo3pacte COOTHOIICHHE MEXAY KaibliueM U pochopom cocTas-
nsiet 1:0,8-1:0,7, yTo cBSI3aHO C YMOPUOHAIBHBIM MEPUOAOM U COOTBETCTBYIOIIUM
MUHEpaJIbHBIM OOMEHOM. B 7-CyTOYHOM BO3pacTe COOTHOIICHHE W3MEHSETCS B
CTOPOHY yBenuueHus kanpuus A0 1,9:1, a k 14-cyrouHomMy Bo3pacTy yBeIu4yuBa-
ercst 10 2,2:1 (y rubpunon), 2.1:1 (y ublmuisat ucxoanou suanu b-9) u cHmkaercs
no 1,6:1 (y upimiar ucxonuoit muaun b-5). B 28-cyrouHom Bo3pacte Kaybliwii-
dochopHOe cooTHOIIEHNE U3MEHSIETCS B OOJBIITYIO CTOPOHY Y UBIIAT JTuHUU b-9
(2,4:1), a B 35-CyTOYHOM BO3paCTE CHUXKAETCA N0 CIECAYIOIINX 3HAYCHUU: y THU-
opumoB (1,3:1), uprmsat muann b-9 (1,4:1), upimsat auaun b-5 (1,2:1).

KpoBb Hapsimy ¢ TpaHCMOPTHOM, BBITIONHSIET PETYISITOPHYIO (DyHKIHMIO, Ona-
rojiapsl HAJIMYKIO TOPMOHOB, MenTHIOB U T. A. M3BectHo (Rothman S., Liebow C.,

Isenman L.,2002; Kopotbko I'. ®@., 2013), uro nunieBapuTenbHbie (HEpMEHTHI
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MOCTYTAIOT B KPOBb, BBITIONHSS TaM peryisitopayro Gyukuto (Laporte J. C,

TremolieresJ., 1971). ITosToMy OHMOXMMHYECKHI aHAIU3 KPOBU OBLI OBl HE ITOJI-

HBIM 0€3 JaHHBIX O BO3PACTHBIX M3MCHCHUAX INHUIICBAPUTCIIbHBIX CI)CpMCHTOB B

I1a3Me KpOBU y MSICHBIX KYP.

Tabnuma 2.3 — Bo3pacTHble H3MEHEHUS aKTUBHOCTH MUILIEBAPUTENbHBIX ()EPMEHTOB B ILIa3Me

KPOBH IBILIAT-OpoiinepoB (n=20, M+m)

Bo3pact upbin-
JISIT, HCXOIHbIE
JIMHUU U UX

AKTHBHOCTH aMIJIA3bI

AKTHBHOCTB JIMNA3bI

AKTHBHOCTH TPUIICUHA

B IU1a3Me Kpo- | OTHomenue| B mjaa3dme |OrTHomenue| B iazmMe | OTHoue-
ruOpHIbI Bu, U/L Kk macce | kpoBu, U/L | kmacce | kposu,U/L | Hmek
nTunbl, I' nTunbI, I' Macce
NnTHIbI, I

1-cyTrounbie

Jlinns b-5 827+132,9 18,45 15+0,8 0,33 203+12,7 4,53

Jlunms B-9 929+92,9 21,5 15+0,9 0,35 191+11,2 4,42

['ubpuns(b59) | 671+50,5 15,0 14403 0,31 224+12,1 5,01
7-cyTO4YHbBIE

Inaus b-5 704+66,3 5,17 25+1,7 0,18 20+5.2 0,21

Jliannst b-9 926+107,9 7,60 23+1,5 0,19 21+1,9 0,17

[uopunpi(B59) | 1001+£21,4 7,35 23+1,5 0,17 19443 0,14
14-cyTounsble

Jlinus B-5 583+56,6 2,10 20+3,7 0,07 3043,7 0,11

Jlinms B-9 832+136,3 3,29 21423 0,08 30+1,4 0,12

I'unbpunpi(b59) | 129643583 4,13 16+1,7 0,05 2943,5 0,09
21-cyTouHble

UInaust B-5 382+39,0 0,66 15+0,5 0,02 29+3,6 0,05

Jlurms b-9 445+103,7 0,89 14£1,3 0,03 23432 0,05

[uopunbi(B59) | 5254950 0,77 18+2,2 0,03 2342,1 0,03
28-cyTouHbIE

Jlinns B-5 564+124,0 0,58 10+1,4 0,01 18+1,2 0,02

UInnns b-9 642+82.3 0,81 11+0,6 0,01 20+1,4 0,02

['ubpunsi(b59) | 516+86,7 0,45 10£1,4 0,01 19+1,4 0,02
35-cyTounbie

Jlians b-5 510+71,3 0,32 22422 0,01 16+1,1 0,01

Jlunms -9 605+86,3 0,43 18+1,1 0,01 1242,5 0,01

[u6punsi(B59) | 298408 2 0,15 20+2,8 0,01 23+3.,6 0,01
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C Bo3pacrom (TadJ1. 2.3) y MCXOAHBIX JJMHUH MSACHBIX Kyp HalJ1o1aer-
¢l CHM’KEHHe aKTMBHOCTH aMMJIa3bl 10 21-CyTOYHOI0 BO3pacTa: y UbIIJIAT
OTIOB CKOil JinHuM Ha 53,8 %, y marepuHckoil JuHum — Ha 52,1%. K 35-
CYTOYHOMY BO3PACTy HAO/II01aeTCH MOBbILICHHE AMHJIOJTUTHICCKOH aKTHB-
HOCTH B IJIA3MEKPOBH COOTBETCTBeHHO Ha 15,5 % u 17,2 % no cpaBHeHUI0
€ CYTOYHBIM Bo3pactoM. Eciau paccmaTpuBaTh aKTUBHOCTh aMHJIa3bl Ha €1U-
HUILy (IpaMM) >KMBOW MaccChl, TO NOKa3aTellb HEYKJIOHHO CHM)KAETCA C BO3pac-
TOM: Y 1-CyTOUHBIX UBIIUIATOTHOBCKOM JIMHUM B 57,6 pa3 K 35-CyTOYHOMY BO3-
pacty, y UbIUIAT MatepuHckod nuHur — B 50,0 pa3. Y rubpumoB AuHaMUKa
aMuia3bl B OHTOT€HE3€ UMEET MOABEM C CYTOYHOIO A0 14-cyTouHOro Bo3pacra
Ha 93,1 %, a B nanpHelIeM oTMeYaeTcsl pe3Kuil cnaja GepMeHTaTUBHON aKTHUB-
HOCTH B IIIa3M€ KpoBU Ha 55,6 % IO CpaBHEHHUIO C CYTOYHBIMU LBIIUIATAMH.
[Tokazarenb COOTHOLIEHHS] aKTUBHOCTH aMuJjIa3bl KKHMBOM Macce OpoiliepoB 3a
35 cytku BeipammBanus cHikaetcs B 100 pas, yto 3HauMTENBHO (MTOUYTH B 2 pa-

3a) BBIIIE, YeM y 0CO0€H UCXOMHBIX JIMHUM.

B akTMBHOCTHM NMTIa3pl B OHTOTEHE3¢ HAMU BBIJCICHBI U3MECHEHHS: C CY-
TOYHOTO /10 7-CyTOYHOTO BO3pacTa aKTUBHOCTH ()EpPMEHTa yBEIMYUBACTCS Ha
66,7 % (otoBckas nuuus, P<0,001), 53,3 % (matepunckas aunus, pP<0,001) u
64,3 % (ruopuzasl, p<0,001). B nanpHelineM HaOJIOIAETCS CHM)KEHUC AKTHB-
HOCTH JIMTAa3bl B TU1a3Me KpoBH k 21-, 28-cyrounomy Bo3pacty B 2,5-2,3 paza 'y
BCEX TPYNN IBIUIAT C MOABEMOM K 35-CyTOUHOMY BO3pacTy A0 YPOBHS /-Cy
TOYHBIX IBITUIIT. [l0Ka3aTeh OTHOIICHNS aKTUBHOCTH JIMIA3bl HA CAMHHITY Mac-
CBITITUIIBI TTIOKA3BIBACT CHUXKEHUE (pepMeHTa ¢ cyTouHoro a0 30-CyToOYHOro BO3-
pacTa YIBIIUIAT OTIIOBCKOM TMHUHU B 33 pa3a, MaTepUHCKOM — B 35 pa3, rTuOpU10B
— B 31 pa3.Pe3ynbpTaThl MOKa3bIBAIOT, YTO B KPOBHU CYTOUYHBIX LBILISAT HAOII01a-
€TCSl BBICOKAsi aKTUBHOCTh TPHUIICHHA, YTO MOXKET OBITh CBA3aHO C BBIPAOOTKOM
JI0 CTaTOYHOT'O KOJIMYECTBA WHTHOMUTOPOB, CACPKUBAIOIIMX AKTUBHOCTH (ep-
MEHTa B nepuoj sMOpuorene3a. K 7-cyrouHOMy BO3pacTy akTUBHOCTb TPHII-

CHHA B INIA3MC KPOBU CHMIKACTCA Y OBITIIAT OTHOBCKOﬁ JIUHUH B [ pa3, MaTc-
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puHckoit — B 9,1 pasa, y rubpunoB — B 11,8 paza. B nanpHeitmem nabiaromgaercs
IIOCTENIEHHOE CHIKEHUE aKTUBHOCTU TPUIICHMHA K 28-, 35-CyTOYHOMY BO3pacTy,
KakB aOCOJIIOTHBIX BEIMYMHAX, TaK U OTHOCHTEIHHO XUBOW Maccel. B 1enom
OTHOCHTENbHBINA TMMOKa3aTelb aKTUBHOCTH TPUIICMHA HAa €AMHHUILY >KMBOW Mac-
Chl (TpamMM)CHI)KAETCs 3a 39-CYTOUYHBIM MEPUOJ MCCIEAOBAHUN Yy LBIUIAT OT-
OBCKOM nuHuM B453 pasza, y MatepuHckoil — B 442 paza, y rubpunos — B 501
pa3. OT0 MOXHO OOBSCHUTh UHTHOMPOBAHUEM IPOTEOIUTHUECKON aKTUBHOCTU
SMOpHOHA B SHIE BCBSA3M C HAIMYMEM JIETKOYCBOsSIEMBbIX (popm Oenka it 6uo-
cunre3a opranusMa (Eropos U. A., Beprunpaxos B. I'., I'po3una A. A. u np.,
2017). CrnenoBaTenbHO, OTHOCHTEIEHOE CHIDKEHHE aKTUBHOCTH MUIICBAPUTEIb-
HBIX (JEPMEHTOB B IJIa3M€ KPOBU C BO3PACTOM CBHUJIETEIHCTBYET O CHIDKEHUHU
OOMEHHBIX MPOIECCOB B OPraHU3ME€ U BBINOJHEHUU (EepMEHTaMHU, OCOOEHHO
TPUIICUHOM, PETYJISATOPHON (QYHKIUH.

Ponb mompkenynodHoil xKene3sl He OrpaHuIMBACTCS BOPOCAMH THIIIEBApE-
HUs. OHA BBINOJIHAET SHAOKPUHHYIO (YHKIIUIO, BbIpadaTbiBas TOPMOHBI (MHCY-
JIVH, TJIO KaroH, COMaTOCTAaTHH), @ TAaK)K€ y4acTBYEeT B PETYISIIIMA OOMEHa Be-
IIECTB 3a CUET MOCTYIJICHHS MaHKpeaTudecknx (epmMeHToB B KpoBhb (KopoThko
I'. ®@., 2013). [TosToMy B 3a7a4y UCCIICOBAHUI BXOAMIO U3YUYCHNE aKTUBHOCTH
(bepMEeHTOB TOJKE TyAOYHON KeJe3bl B TIa3Me KPOBH Y IBIILUIST-OPOISIEPOB B

BO3pACTHOM acrekre (tadim. 2.4).

Tabmuna 2.4 — AKTHBHOCTH MTaHKPEATHYECKUX (PEPMEHTOB B IJIa3Me KPOBH B ITOCTIM-

OpHOHANIBHBIN NTEPUOJ] Y LBIUISIT-OpOoiiiepoB

B(C);Ef:lc:’ Amugasa, ea/a Jluna3za, ea/Ja IIporea3ssl, en/n

1 671+£50,0 14+0,3 14+1,3

7 1001+21,4%* 23+],5% 15+1,5

14 1296+358,3* 16+1,7 1140,5

21 525+101,4 18422 10+3,6

28 516+86,7 10+1,4%* 13+1,6

35 298+28 5* 20+2,8% 8+1,6*
Cpennee 718+163,5 17+£2.0 12+1,2

[Tpumeuanue: *pa3nuuue ¢ mokasaTelieM B CYyTOUHOM Bo3pacTe A0CToBepHO, npu p<0,05.
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AHanu3 BO3PACTHBIX U3MEHEHUW aMWJIOJUTHYECKOW AKTUBHOCTH ILIA3MBI
KpPOBH TOKa3bIBAET, YTO B TEUCHHUE JABYX HENENb MOCTIMOPHOHAILHOTO pa3BU-
TUS OTMEUaeTCs TOBBINIEHHEe aKTUBHOCTH ammiasbl Ha 49,1 % (7-cyTouHsbrii
Bo3pacT) U Ha 93,1 % (14-cyTouHblil BO3pacT). DTO MOXKET OBITH CBSA3aHO C
OBICTPBIM POCTOM TOJDKEITYAOYHON >Kee3bl U ACPHUIIMTOM BHOBb CHHTE3UpYe-
MbIX ()EPMEHTOB, U, KaK CIEACTBHE, Pa3BUTHEM IIpOliecca MHTEHCUBHOM CEeKpe-
i pepmenToB u3 kpoBu (Kopotbko I'. @., 2013) ayis yaoBiaeTBOpEHHUs BO3-
pacTaromux NoTpedbHoCTe opranu3ma B ruaponazax. C 21-cyrounoro Bo3pacra
IBIIUIAT HAOJIOJAETCS CHIDKEHHWE aKTUBHOCTH amuia3bl B IJIa3Me KpPOBU [0
KOHIIa BbIpAlIUBaHUs: B 35-CyTOYHOM BO3PAaCTE AKTUBHOCTh CTAHOBUTCS HHXKE,
YeM y CYTOUYHBIX UBIIUIAT OoJiee, YeM B JBa pasa.

AHanornyHasi BO3pacTHasi JUHAMUKA OTMEUYAETCs B aKTUBHOCTH MPOTEOJIH-
TUYECKHX (PEPMEHTOB. C BO3PACTOM aKTUBHOCTH CHUKAETCA U B 35-CyTOYHOM
BO3pacTe MoKa3aTejab CTaHOBUTCS HIke Ha 42,9 %, yem B cyTOYHOM BO3pacTe.
DTO MOXKHO OOBSCHUTH YYaCTHEM MPOTea3 Ma3Mbl KPOBH B PETYJIALIMH KPOBS-
Horo nasieHus. C BO3pacToM 3TOT MOKa3aTeiab cTaHoBUTCS Bblle (I'eoprues-
ckuii B. U., 1978), a mpoiiecchl acCCUMUIISIIMU B OpraHu3Me, Ha000pOT, CHUXkKA-
10TCsl. MeXly aKTUBHOCTBIO ITPOTEa3 B TKAHU MOKEITYJOUYHON KEJe3bl U I1Ia3-

MbI KPOBH YCTAaHOBJICHA OTpHIIaTeIbHas Koppensnus (I = munyc 0,75).

AXTHUBHOCTB JIMIIA3bI B IIJIA3ME KpPpOBH YBCINYUBACTCA K 7-CYTO‘1HOMY BO3pac-

Ty Ha 64,3 %, 3aTeM clieayeT CHIKEHUE K 28-cyTouHoMY Bo3pacTy Ha 28,6 %, ko-
TOPBIN CMEHSETCS Mo beMoM Ha 42,8 % 1o cpaBHEHHUIO ¢ CYTOYHBIMBO3PACTOM.

Takum oOpazoM, pe3ynbTaThl HCCICOBAHUMN IMO3BOJIAIOT CACNATh 3aKITIO®HUE
O TOM, YTO y CYTOYHBIX MSICHBIX IBILIAT HAOIOIaeTCI HU3KUH YPOBEHB B IIJIa3Me
KpOBHU 0011er0o Oeyika, TPUTIUIIEPUIOB, KaJIbIIHs, a YpOBEHb (Gocdopa u xoyecre-

puHa, HA00OPOT, UMEET JOCTATOYHO BBHICOKMU ypoBeHb. Hanbosnee 3HaUMTEIbHBIN

NOJIbEM OCHOBHBIX ITOKa3aTeseil KpOBH HAOMIOAAETCA K /-CyTOUYHOMY BO3pacTy y

MACHBIX HBIIIAT, YTO CBA3aHO C MHTCHCHUBHBIM POCTOM H CI)YHKLII/IOHaJ'II)HBIM cTa-

HOBJICHUEM HI/IHIeBapI/ITeJ'IBHOI\/’I CHCTCMBHI.
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VYpoBeHb o61ero Oeska B miia3Me KPOBH C BO3PACTOM THOPUIOB M IBITLIST
MCXOJIHBIX JIMHUW YBEIMYUBACTCS, YTO OOYCIIOBICHO CTAHOBJICHHEM OpPraHH3Ma
U COBEPIICHCTBOBAaHHEM OEIKOBO-00pa30BaTEIbHON (DYHKIIMH, UCXOS U3 MHO-
TOrpaHHOM poJiu OeJKa KPOBH B MPOIIECCaX KUZHEACITSILHOCTA OpraHu3Ma.

[Tokazarenu AUMUIHOTO OOMEHAa MMEIOT TEHACHIIMIO K CHU)KEHHMIO C BO3-
pacToM, HauboJiee 3TOT MpoIecC 3aMeTeH mocie 21-cyrounoro Bosdpacra. [u-
HaMHKa YPOBHSI TPHUIJIMIICPUIOB B KPOBH UMEET OOpaTHYIO TCHJICHIIUIO, YBEIH-
yuBasch K 14-cyrounomy Bo3pacty Ha 41,6—57,1 % 1o cpaBHEHHUIO C TIpeAbIIY-
IAMU TTOKA3aTeISIMU.

CyIecTBeHHBIX pa3Uuui B MMOKa3aTeNsAX 001ero 0enka Mexay rudpuia-
MU UIBIUISTAMHA UCXOIHBIX JIMHUH 10 35-CYyTOYHOTO BO3pacTa He HaOIr01aeTCsl.
Mesxay rudpuamMy 1 HBIUIATaAMH UCXOAHBIX JTUHUN UMEIOTCS OTIUYHUS M0 YPOB-
HI0 Kasbiwst (B 14-, 28-cyrounom Bo3pacte), pocdopa (B 14-, 28-cyrounom Bo3-
pacte), xomectepuHa (B 14-28-cyTouyHOM BO3pacTe) W TPUTIUIEPUAOB (B 7-
cyrouyHoM Bo3pacTte). [lokazaTenb akTHBHOCTH MUIIEBAPUTEIBHBIX (EPMEHTOB
OTHOCHUTEJIEHO JKUBOW MAacChl B KPOBH Yy MSICHBIX Kyp UMEET TUHAMHKY CHH-

’KaThCs C BO3PACTOM, ITPUIEM UMEIOTCS OCOOCHHOCTH y pa3HbIX (PepPMEHTOB.

2.4 DBuoxumMuYecKHe MOKA3aTeJH KPOBU KYP B MOCTHPAHINAIbHbII
Nepuox

M3MeHeHre akTUBHOCTH MUIIEBApUTEIbHBIX (PEPMEHTOB B CEKPETE MOJIKe-
JyJTOUHOM Keye3bl Mociie KOPMJICHHsI YCTaHOBJIEHO ellle B paboTax UcCClenoBa-
teneilt B naboparopun U. I1. [TaBnoBa. OnHako, AMHAMHUKA TPUIICMHA B KPOBU
1ocJie KOPMJICHHSI, 0COOEHHO Y MTHULIBI, O HACTOSIIEr0 BPEMEHH MOJHOCThIO HE
M3y4yeHa. DTH MPOLECCH UMEIOT TUArHOCTHYECKOE 3HaYEHUE HE TOJIBKO B OIpe-
NEJIEHUN COCTOSIHUSI TAHKPEAC, HO U KaK MapKephl aAanTally MAaHKPEaTHIECKON
CEKpelHH K Pa3HOMY IO COCTaBy KOPMY U Pa3IMYHbIM OMOJIOTMYECKU aKTHB-
HBbIM 100aBkaM. Hamu skcniepuMeHTaNnbHO MOKa3aHO, YTO AKTUBHOCThH TPUIICHHA

CYIIIECTBEHHO YBEJIMUMBAETCS MOCye mpruema kopMma (tadi. 2.4).
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Tabnuna 2.4 — BiusiHue npruemMa KopMa Ha aKTUBHOCTB TPUIICHHA B COKE TIOPKEITYI0UHOM KeTe3bl
U 11asme KpoB Kyp (M+m, n=11)

ITaHKpeaTHuecKuil COK [Ina3ma xpoBu
B MpoueHTaxor ... | BIPOLCHTAXOT
Ilepro/p! ONBITA,MUH |  aKTUBHOCTB,e/1 | Ga3aibHOMAK- e/l ’ 0a3zaapHOMaK-
THBHOCTH & THUBHOCTH
0-30 mun 2143+133,6 100,0 7523 100,0
(1o mpuema Kopma)
30-60
(moctnpanauanbHas da- 2725+168,5 127,2 134+10,8 178,7
3a)
60-90 2908+139,1 135,7 129+12,3 172,0
90-120 2901+131,2 135,4 -
120-150 3042+143,6 141,9 -
150-180 3159+127,3 147.,4 96+8.9 128,0

Pe3ynpTaThl MCClEIOBaHUN MMOKAa3bIBAIOT, YTO B IJIa3ME€ KPOBU AKTHUBHOCTH
TPUIICUHA B MOCTIPaHAMAIBHYIO (Da3y yBEIMUYMBAETCSI UHTEHCUBHEE, Y€M B IaH-
KpeaTtnyeckoM coke — Ha 51,5 %. /IluHaMuKa aKTUBHOCTH TPUIICMHA B IMAHKpEAaTH-
YECKOM COKE€ 4epe3 TpHW 4aca omnbiTa yBenuunBaercs Ha 20,2 % mo CpaBHEHUIO C
HEPBBIM MIEPUOOM IOCIIE TPUEMAKOPMA, a B IJIa3Me KPOBU, HA00OPOT, CHUKAETCS
3a aHanornyHelid epuoa Ha50,7 %. DTo yka3pIBaeT Ha y4acTHE TPUIICHHA B PeTy-
JSIUM TAaHKPEaTUYECKOM CeKpeliui B HEUpOryMopalibHy10 a3y B pe3yjIbTaTe Bbl-
JIEJIEHUS] B KPOBBIOPMOHOB CEKPETHHA U XOJICLIUCTOKMHMHA.

Vcranosaeno (Rothman S., Liebow C., Isenman L, 2002), uTo X0JaCIUCTOKH-
HUH SBJIAETCS MHTUOMTOPOM TPUIICHHA, U 3TO MOXET BIUSATh Ha aKTUBHOCTbH (ep-
MEHTa B IUIa3M€ KPOBU B HEUPOTyMOpaIbHYIO (pa3y peryssiliud MaHKpeaTH4eCKOM
cekperuu. COOTHOILIEHHWE AaKTUBHOCTH TPUIICMHA B MAHKPEATUYECKOM COKE U
I1a3Me KPOBH COCTaBIIeT B cpeaHeM 26:1. 3Hasg yka3aHHOE COOTHOUICHHE TPHII-
CHHA, MOKHO N0 aKTUBHOCTHU TPUIICMHA B KPOBH MPOTHO3UPOBATH T'UJIPOJIU3 MPO-
TEWHA B KUIIIEYHUKE.

Pe3ynbTaThl HCCIEIOBAaHUM HA METyXax Mopoabl JIerropH B BO3pacte OJIHOTO

roJia MpeJCTaBICHBI B TabIuIIe 2.5.
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Pe3ynbTaThl HCClEeIOBaHWN IMOKA3bIBAIOT, YTO IIOCJE MpUEeMa KopMma
HauOoJiee CyIeCTBeHHbIC U3MEHEHUS TPOUCXOAST B aKTUBHOCTU TPUIICHHA. AK-
TUBHOCTb aMHJIa3bl U JIUTA3bI B TUIa3ME KPOBHU MOCJIE IpreMa KopMa He U3MEHs-
€TCsl Ha JJOCTOBEpHYIO BeinnuuHy. [Ipudyem uHTEpBaa nocjie npueMa KopMa nMe-
€T 3HaYCHHUE.

Haubonbiiee yBennyeHre akTUBHOCTH TPUIICMHA B KPOBH OTMEYAETCs I0-
cine 30 u 60 MmunyT Tocne npuema kopma (Ha 67,1-66,0 %) Mo cCpaBHEHHIO C
(¢oHoBbIM ypoBHEeM akTuBHOCTH. YUepe3 180 muHyT mocie mpuema Kopma ax-
THUBHOCTbH TPUIICMHA B KPOBH CHMKAeTcsA Ha 24,8 % mo CpaBHEHUIO ¢ IOKa3are-
aem nocie 30-MUHYTHOTO BO3JCHCTBHUS KOpMa Ha MUILEBAPUTEIBHYIO CUCTEMY

nTuiel (puc. 2.4).

Tabmuna 2.5 — AKTHBHOCTh NHIICBAPUTEIBHBIX (DEPMEHTOB (€1/71) M IMOKa3aTelH
Fe(NO)n(MkM/11) B KpOBH METYIIKOB JI0 U TOCJIE prema Kopma (M+m, n=5)

HokazaTen Tpuncux, AMuiiasa, JInnasa, Fe(NO)n,
U/n U/n U/n MKM/a
1 Jlo kopmiteHHs 76+2,3 277+55,1 14+0,8 11,8+0,80
I.18epes 30 mumyrmo- 115011 4 | 337185 1240,6 29.8+2,03
CcJIe IpreMa KopMa
1.2 B nporneHTax k pony 167,1* 121,7 85,7 252 5*
2 Jlo xopMmieHus 53+2,8 278+19,1 19+1,2 10,1+0,81
2.1 Hepes 60 mumyT mo- 884.6 270424 8 18417 18.6+1,03
CcJIe IpreMa KopMa
2.2 B mporneHTax k ony 166,0* 97,1 94,7 184,4*
3 Jlo kopmieHus 59+3.3 324+55.4 16+0,9 12,4+1,25
3.1 Hepes 180 munyT no- 84+9.6 4771231 14£1,3 17,241,85
Cclie TIpueMa Kopma
3.2 B nporenTax k GoHy 142,3* 147,2 87,5 138,7*

[Tpumeuanue: * — pazHulla MEXIy 10 U TIOCIe KOpMIIEHUS TocToBepHa, p<0,05.
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Pucynok 2.4. — JlunaMuka ak THBHOCTH TputickHa u coaepxanue Fe(NO)nmocne nprema
KOpMa y IETYIIKOB

JIoHOpBI OKCHJA a30Ta B IJIa3M€ Kyp MPEACTaBICHbI COCIUHECHUSIMHU THUIIA
Fe(NO)n. mu mpencraBieH Bech Iyl HUTpo3ocoenuHeHuid. CopepikaHue HUT-
po3otronoB (RSNO), mMHUTPO3WIEHBIX KOMILIEKCOB Xelle3a, COACPIKAIIUX THO-
nataeie nuranasl (JJHKIXK/RSH), a Takke BRICOKOMOJEKYJISPHBIX HUTPATOB, CIIO-
cobonbrx TparnchopmupoBathes B JJHKIK/RSH, ne nmpessimano 100 aM. Conepika-
nue Hutputa 1 RNNO Takke He mpesbimano 100 HM.

Conepxxanrie Fe(NO)n B mia3mMe KpoBH METYXOB BO BCEX CIIydasx YBEIHYH-
BaJIOCh TOCTe KOpMIICHHS. MakCHMalTbHOTO 3HAYCHMS MOBBIIIEHUE WX COZIEpkKa-
HUS 110 CPaBHEHHUIO C MCXOJHBIM ypOBHEM HabOuonaiock uepe3 30 MUHYT mocie
npueMa kopMma (Ha 52,5 %). B nanbHeitem Ha0M04a10Ch CHUKEHUE ITOTO MOKa-
3aTens, COOTBETCTBEHHO 110 84,4 % u 38,7 % 10 CpaBHEHHUIO C MCXOJHON BEIUYH-
Hoit uepe3 60 u 180 munyT (puc. 2.4).

Konnenrpaiusi HUTpaTa B IUIa3Me CyIIECTBEHHO HE pa3iuyaiach JI0 U TOCTe
KopmiieHus u coctaisiia 80—90 MxM.

Takxum o0pa3om, mpuemM KopMma JJOCTOBEPHO MOBBIIIAET aKTUBHOCTh TPUIICUHA

u coaepxxanne aoHOpoB NO B 1urasMe KpoBH METYIIKOB MakcUMaibHO yepe3 30
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MHHYT MOCJ€ KOPMJIEHHUS, a 3aTEM IOCTEINEHHO MOKAa3aTeld CHHXKAIOTCA, MMPHU-
ommkasich uepe3 180 munyT mocie npuema KopMak UCXOJHOMY YPOBHIO.

AHanoruyHele pe3ysbTaThl ObUTM MOJTYYEHbl HA Kypax-HECYUIKax MpHU HC-
I0JIb30BAHUH B PAIlMOHE OMOJIOTHICCKH aKTHBHBIX J100aBOK (Tabi1. 2.6).

N3ydyenne OMOXMMHYECKHX MOKa3aTeled B JUHAMHUKE IOCJIe NMpUeMa
KOpMa NMOKAa3bIBaeT, YTO HAUOO0JIee MOOMIBLHBIMH NMOKA3aTeISIMU ABJISIIOTCSH
H3MeHeHHe AKTUBHOCTH B IUIa3Me KPOBH TPUIICHHA U CO/IeP:KaHNe ITIKO3bI.
Tak,akTHBHOCTH TPHUIICHHA B MTOCTIPAHINATIBHYIO (Da3y MUIIEBAPEHUS YBEITUIH-
BaeTCsa MPH UCIOIB30BAHWU B pallMOHE MOJKHUCIUTENs B 2,1 pasza yepe3 oauH
yac nocjie npuema Kopma, B 2,1 paza — nmpu UCHOJIB30BaHUM NIPOTEA3bl U B 1,7
pasa — npu 100aBICHUU B KOPM YCHIIUTENS BKyca ¢ 4eCHOYHbIM apomaToMm. Co-
JIep>KaHUE TIIFOKO3bI B KPOBU Kyp YBEIMYMBACTCS Yepe3 OJMH 4Yac TO0Cciie KOpM-
JICHUS TIPH KCIIOIh30BaHUU TpoTeasbl Ha 21,0 %, nmpu mobaBieHnH B KOPM YCH-
JUTeNs BKyca ¢ YecHOYHBbIM apoMatoM — Ha 20,0 % (p<0,05).

Tabmuna 2.6 — buoxuMudeckne mokaszateinu KpOBU Kyp MOpojbsl Xaiicekc Oe-

JBIA B TIpeNpaHANaIbHYIO U TIOCTIIPaHANAIIbHYIO a3y

IHoka3areanb I'pynna
OP + noakucInTeIb OP + nporea3sa OP + gyecHOK
TpuricuH, en/n 162+42.5 175+23.4 179+38.1
345425 4% 362+56,1* 310+32,3*
OOmumii 6e10K, I/1 4445.,9 39+3.8 30+2.8
43437 39+3,9 34453
[{emounast 1287+183,7 589+82.2 1014+147.4
docdaraza, en/n 1317+152,3 1304+387,7 1010+184,6
XonecTepus, 2,0+0,86 3.3+0,53 2.4+0.51
MMOJIb/JI 3,2+1,01 2,1+0,64 1,8+0,47
Tpurnuuepunsl, 4.,0+0.87 6.8+0.86 5.7£0.97
MMOJIB/JT 3,8+0,06 5,3+0,48 5,1+0,67
[ 1roK03a, MMOJIB/JT 6,5+0,20 6,2+0,35 7,0£0,23
7,0+0,75 7,5+0,2%* 8,4+0,42*

HpHMeanHe: B UM CJIMTEIIC IIPUBEACHDBI ITOKAa3aTC/IN 10 KOPMJICHUA, B 3HAMCHATCJIC

4YCepe3 OAMH 4Yac MMOCJIC KOPMIICHUS,; * pa3Huna ¢ COCTOAHUEM HATOIIdK TOCTOBECPHA, pS0,0S

Takum oOpa3om, IpreM KOpMa OKa3bIBa€T BIMSHUE HA aKTUBHOCTH TPHII-

CHHaA B IIJIa3MC€ KPOBH Y IITULLI, UTO CIACAYCT YUYHUTBLIBATD IIPHU BBIITOJIHCHUN sabo-

PATOPHBIX UCCIENOBAHUM.
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2.5 BausiHue Kpocca u MOpPoibl Kyp Ha 0MOXMMHIO KPOBH

WccnenoBanusi KpOBU BBITIOJHSIN HA TIOJyaBTOMAaTHYECKOM OMOXMMUYECKOM
ananuzarope BS-3000P (Kuraiickas Haponnas Pecrny6nuka), ucnomns3yst HaOOpbI
1o omnpezAeNeHno kaneius, gocdopa, oduiero 6enka, xojiecrepruHa, TPUTITHIICPU-
10B, menouHoi ¢ocdarasbl komnanuu «JIMAKOH-BET» (Poccus).

CpaBHHTEIBHBIE UCCIIEIOBAHMS BBINOJIHSIN HA Kypax pa3HbIX Mopol. O0bek-
TOM MCCJIEOBAHUS CIIYKWJIA NETYIIKU ITOPO/bI JIETTOPH B Bo3pacTe 90—120 cyTok,
1IIsTa-opoinepsl 30—42-cyTouHOro Bo3pacTa, MSCHBIE Kypbl UCXOIHBIX JIMHUN —
b5 (otuoBckas nunust) u b9 (Marepunckas nunust) passenenust CI' «Cmena» 30-

60-cyroyHOro Bo3pacra.

Tabnuua 2.7 — Mopgosiorndeckue moka3aTesid KpOBU y MACHBIX Kyp MPapOIUTENbCKUX
JVHUI U THOPUIOB

IHoka3areanb KypsbI npapoauteibckux JuHuii,po3pact 250| pimasta-opoiiiepsl,
CYTOK 35 cyrok
JIunus b6 JIunua B7
WBC, 10%a 20-40 2040 2040
Neu, % 24-30 24-30 30-35
Lym, % 52-60 52-60 55-60
Mon, % 2-5 2-5 2-5
Eos, % 3-5 3-5 3-5
Bas, % 0-1 0-2 0-1
RBC, 10%/n 2-4 2-4 2-4
HGB, /i 80-120 80-120 90-130
HCT, % 20-25 20-25 35-39

Tabmuna 2.8 — buoxuMudeckne moka3aTeNid KPOBH Yy MSCHBIX KYp MPapOIUTEIIbCKUX JIU-
HUW 1 THOPUJIOB

IIpapoaurtenbckue JuHMH, Bo3pact 250 cyTok Hpimisra-
IHoka3zarennb Opoiiepel,
JIunus b5 JIuaus b9 JIuaus b6 Jluaus b7 Bo3pacrt 35
CYTOK
Tpuricun, en/n 100,0-130,0 | 110,0-140,0 | 210,0-240,0 | 170,0-200,0 | 60,0-80,0

OO6mwuit 6esoK, 33.1-417 33,0-41,0 30,0-38,0 31,9-39,6 28,0-35,0

/71

Tpuriunepussl, 3,1-4.0 2940 3,1-4,7 2,7-5,6 3,2-4,0
MMOJIB/J

XomecTepuH, 3246 3248 1,3-1,6 1,8-1,9 3,2-4,5
MMOJIB/ I
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Ilenouynas

(bocdarasa, en/ 790,0-1 000,0( 730,0-1000,0 | 170,0-600,0 | 150,0-450,0 | 1 200,0-2

500,0
Kab i, 2838 3.0.45 1,6-3.6 1939 | 3143
MMOJIb/J
docdop,
1,823 1,822 1,0-2,0 0,9-2,0 1,7-2,3
MMOJIb/J
T moxosa, 7.6-9,5 7,6-10,0 5,5-10,0 5,9-9.0 6,9-9,0
MMOJIb/J
Tpurcun, e/ 100,0-130,0 | 110,0-140,0 | 210,0-240,0 | 170,0-200,0 | 60,0-80,0

OO0l OEIoK,

L 33,1-41,7 33,0-41,0 30,0-38,0 31,9-39,6 | 28,0-35,0

Tpuriuiepuabl,
MMOJIB/JT
[Ipumeyanue: B KadyecTBE aHTUKOATYJITHTA HCIOIB30BaIH UTpaT HaTpus 1:20

[Itnusl conmepxkamuch B BuBapuu DenepanbHOr0 HAay4HOTO  IIEH-

3,1-4,0 2,94, 3,1-4,7 2,71-5,6 3,2-4,0

Tpa «Bcepoccuiickoro Hay4YHO-UCCIIEIOBATEIBCKOTO M TEXHOJIOTHYECKOTO WH-
CTUTYTA NTHUIEBOJICTBAa» POCCHIICKON aKaJleMUn HayK, KOPMJIEHUE OCYIIECTBIISI-
JIOCh B COOTBETCTBUE C HOPMAaMHU JJIsI COOTBETCTBYIOIIUX KPOCCOB M JIMHUM. {7151
BBITIOJIHEHUS UCCIIEOBAaHUI KPOBB Opajii y NMTUIIBI B COCTOSTHUM HATOIIAK MOCIIE
16-4acoBOTO TOJOIAHUS W3 MMOAKPBUIBLIIOBON BEHBI, B KOJUYECTBE 2—3 MJI C J0-
OamieHuemM 1uTpara Hatpusa. KpoBb HEHTpUPYTHpPOBAIM TPU CKOPOCTH
5 000 060poTOB B MHUHYTY Ha MPOTSHKEHUH 5 MUHYT W ONPEACISIA B TUIA3Me
KPOBUAKTHUBHOCTH MMUIIIEBAPUTEITHHBIX (DEPMEHTOB.

AKTUBHOCThH TPUIICHHA B TJIa3M€ KPOBU M3y4Yalld, UCIOJIb3YS B Ka4eCTBE
cyoctpara OeH3omiI-apruauH HUTpoanwmmy ruapoxiopun (BAPNA), Ha moiry-
aBromatudyeckom Omoxumuueckom ananmuzarope BS3000P (Kuraiickas Hapon-
Has PecryOnmuka) kunernueckum merogom (Mikhailova, A. G., 2014). Axtus-
HOCTh aMHJIa3bl M JIUTA3bl B TUTa3ME KPOBH BBITOIHSUIA Ha OMOXUMUYECKOM aB-
tomatnueckom anamm3atope Chem Well 2900 (T) (CIIA) ¢ ucnoib30BaHHEM
cooTBeTcTBYOMUX HabopoB pearenroB HUMAN GmbH (I'epmanust).

Craructuyeckyto o0OpabOTKy pe3yJabTaTOB HCCIEJOBAHWMN BBITOIHSUIA C
MCIIOJIh30BaHNEM KOMIBIOTEpHOI mporpammel Excel. JlocToBepHOCTH pe3yibTa-
TOB OTIPEACIISIIA TpU oMoty Tadymi CTeIoACHTa, pa3HUIlA CYUTAIACh JOCTO-

BepHoi nipu P<0,05.
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Tabnuna 2.9 — CooTHOIIIEHNE aAKTUBHOCTHU MUILEBAPUTENBHBIX ()EPMEHTOB B KPOBH
pa3HBIX TOPOJ Kyp

HNuaexc
IMoxa3arenn JIunaza,U/L Tpumcun,U/L| AMuaasa, U/L | numeBapuTeJbHBIX
¢epmeHTOB KPOBH

[{pirutsiTa- Gpoitiepsl
Kpocca 20+4,1 29+2.0 244+37,2 9,1
«CMeHa-8»
MoJoIHAK Kyp OTIOB-
CKOH JIMHUH 29422 35+5,4 395+43.5 12,1
b5

MonoaHsK Kyp
MarepuHcKonHuu b9

15+0,9 29+0,5 290+25,1 10,5

[ leTymku nopoasl

JIErTOPH 19+1,24 47+2,6 273+19,1 6,2

AHaJIM3 aKTUBHOCTH MHUIIEBAPUTEIIBHBIX (PEPMEHTOB B MaHKPEATUUECKOM
COKE, IyOJICHAJIbHOM XHMMYCE M IIJIa3Me€ KPOBH ULBIIUISAT-OpOiliepOB yKa3bIBacT Ha
HaJIM4KE ONPEJICICHHON CBA3HM, 00YCIOBICHHOM, TIIaBHBIM 00pa30M, COCTaBOM pa-
nuoHa (Laporte J. C., Tremolieres J., 1971). Jlna Toro, 4To0bl CONOCTaBUTH COOT-
HOIIICHUE TaHKpeaTH4YeCKuX (EPMEHTOB B IJIa3ME€ KPOBH Y Pa3HBIX MOPOJ KYyp
HaMH BBITIOJHEHBI NapaJlieJIbHbIE UCCIEAOBAHUS, PE3YIbTAThl KOTOPHIX MPEICTAB-
JieHbI B Tabnuie 2.9.

JlaHHBIE TTOKa3bIBAIOT, YTO HAMMEHbIIUN MPOUEHT (GepMEHTATUBHON aK-
TUBHOCTH HMeeT JIMNa3a — (pepMeHT, KOTOPbI B KMIIEYHUKEe O0ecne4ynBaeT
TU/POJIH3 KMPOB 10 TJIMIEPUHA U KUPHBIX KUCIA0T. Kak mpaBuio, 3TOT mnoka-
3aTeNib CBSA3aH C YPOBHEM ChIporo xkupa B pauuone (Sjovall J. Et al., 2000). B
AMYJIBTUPOBAHUH KUPa B KUIIEYHUKE OOJIbIIAs POJIb OTBOJUTCS JKETYHBIM KHUCIIO-
TaM, KOTOPbIC Yy IITHI] BBIJCISIOTCS B ABCHAIIATUIIEPCTHYIO KUIIIKY B COCTABEKEJI-
YU OJIHOBPEMEHHO C MAaHKPEATUYECKUM COKOM, MOCKOJbKY MPOTOKH OTKPBHIBAIOTCS
oO1ei manusuion. Jloaroe Bpemsi CUUTANIOCh, YTO KETUHBIC KUCTOTBISBIISIIOTCS aK-
TUBATOPAMHU IIPOTEA3.

OnHako, Kak yCTaHOBJIEHO, MPU UCIIOIb30BAaHUM YHCTHIX MpenapaToB MaH-

KpeaTH4eCKOM JIUMAa3bl, KEIYHbIC KUCAOThl HHrHOUpyroT 3ToT depment (Fuljio
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I., 1986). C yyeToMm HainMuus 3HTEPOre€NaTUYECKONM LHUPKYISLUUU KETYHBIX CO-
JIeH, KoTopasl y ueroBeKa 3a cyTku coctanisier 6—10 ko (Anmes A. A., 1982),
MOKHO MPEIOJIOKUTh, YTO MPOLECCHl SHTEPONMAHKPEATHUECKON HUPKYIISIIUH
(bepMEHTOB TIPOMCXOAT MapalIeIbHO, BO3BpaIllas B KpOBb JuMazy. B manHoM
cllydyae MUHUMAJIbHBIM YpOBEHbB JIMIA3bl HAOMI01aeTCA Y Kyp MaTepUHCKOU JU-
Hun B9 miacHoro nHanpasnenust npoayktuBHoctu CI'L[ «Cmena» (4,5 %), y ne-
TYIIKOB NOPOABI JEITOpH — 5,6 %. [loka3arenn akTUBHOCTH JIUIA3bl U €€ Ipo-
IIEHTHOE COOTHOIICHHUE Y IBILIAT-0OpoiiyiepoB U uX OTiOBCKON jguHuu b5 CI'L]
«CMeHa» UMEIOT COOTBETCTBEHHO 6,8 m 6,3 %, 4TO CBs3aHO, MO-BUIUMOMY, C
MHTEHCUBHOCTBHIO OOMEHA BEIIECTB M POCTOM MSICHOM MTHUIIBI.

Urto Kacaercs KOJMYECTBA TPUIICMHA B COOTHOIIECHWW aKTUBHOCTU THIIE-
BapUTEIBHBIX ()EPMEHTOB KPOBH, TO HAWOOJBIINNA B TPOIECHTHOM BBIPAKECHUHU
MoKa3aTeb OTMEUAeTCs y MeTYIIKOB oposl jgerropH — 13,9 %, y OpoiinepoB —
11,9 %, msacHbIX Kyp MatepuHcKor mHUA b9 — 8,7 %, MIICHBIX Kyp OTIIOBCKOU
muuanu b5 — 7,6 %.

HauOonbmuii mpoueHT B HHAEKCE NUIIEBAPUTEIbHbIX (epMEHTOB
NPUHALJIEKUT amujiaze — gepMeHTy, KOTOPbIA THAPOJIU3YeT YIJeBOAbl pa-
HMOHA 10 MPOCTHIX MOHOMEPOB, CIIOCOOHBIX BCACKIBATHLCHA B KPOBb. Cambiil
8bICOKULL YPOBEHb OAHHO20 (hepMeHma 8 COOMHOWEHUU NUUeBaAPUMETbHBIX
Gepmenmos 6 niazme Kposu HabI00aemcs y MamepuHcKou JUHUU MACHBIX KYD
b9 (86,8 %), oanee ciedyrom omyosckas nunus msachvix kKyp b5 (86,0 %), opoti-
nepwt (83,3 %), nemywxu nopoowt neczcoph (80,5 %),

B HayuyHOU nuTepaType MMPOKO HUCHOJIB3YETCS] TEPMUH aMUJIa3a- MpoTe-
a3HOe COOTHOLUEeHHEe (pepMEeHTOB, KOTOPbIN Ompeae/sieT THUII MUTAHUA KU-
BotHbIX (baroes 11. K., 2001). Ognako eciu paccMaTpHBaTh BCe TPH HAIpaB-
JieHus1 0OMEHa BEIIeCTB: OCKOBBIN, YTIIEBOIHBIN, JKUPOBOM, a Takke (pepMeH-
ThI, KOTOPBIC YYaCTBYIOT B THJIPOJIM3E COOTBETCTBYIOIIMX CYOCTPaTOB, TO Clie-
IyeT pa3feiuTh uX Ha 0osee CTaOMIBHYIO TPYIIY B IIa3Me KpOBU (aMuiIa3a u
nunasa) u Oosiee TaOUIBHYIO TPOTEOUTHYECKYIO (TpuricuH). CriemoBaTenbHO,

COOTHOIICHUA MUIICBAPUTCIIbHBIX Q)epMeHTOB B KpOBH IITHUIBI
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2 Buoxumuueckue ucciedosanus Kpoeu nmuuybl

MOKHO BBIPA3UTh Cleayromen popmyoit:
JT+A (2.1)
UMK = @ ——
rae UTIOK — nnaekc numieBapuTeabHbIX (PEPMEHTOB KPOBH,

JI — aktuBHOCTD numnassl, U/L;

A — aktuBHOCTH ammiasbl, U/L; T — aktuBHOCTB Tpunicuna, U/L.

Pe3ynbTaThl MOKA3bIBAIOT, YTO U3 MPEACTABICHHBIX IPYIMI NTHIIBI MUHUMAJIb-
HbIl ypoBeHb UIIDK oTmedeH B opraHu3Me METYIIKOB MOPOJbI JIETTOPH. Y Opoi-
JIepOB 3TOT MOKa3aTelNb Bhimie Ha 46,7 %, y MOJOIHAKA MATEPUHCKON TUHUHN — Ha
69,3 %. Y MonoaHsKa OTIOBCKOW JIMHUU MsICHOM nitulbl InHnu bS5 UTTOK xapak-
Tepu3yeTcsl mnpeoOiagaHUe B palUOHE YrIEeBOAHOTO KOMIIOHEHTa, M YpPOBEHb
UIIDOK nHa 95,2 % BbIIIe, 4eM y METYIIKOB MOPOIbI JIerTopH. TakuM o6pazom, yeM
Huxke nokasarenb UIIPK, Tem panuoH OTHOCHTEJbHO O00rade MpOTEMHOM H
npoueccbl 00MeHa HanmpapJeHbl Ha OMOCHHTe3 0eJika B OpraHu3me nrunbl. B
0o0paTHOIl cUTyauuu MpeodJIaJaeT yrjeBOAHbId THII MU TAHUS.

Pacuer koppensiuun mexay xuBoit Maccort u UIIPOK y neTymkoB nokasbl-
BAET, YTO CYIIECTBYET CPEAHsS OTPULIATEIbHAS CBSI3b MEXK/Y HCCIIeyeMbIMHU TOKa-
3aTeJIIMU, KOTOpasi UMEET OTJIMYMS JI0 U 1mociie kopmiteHus (tad:1. 2.10).

CrnenoBaTesibHO, MHAEKC NHUIIEBAPUTEILHBIX ()epMEHTOB KPOBH HMeeT
CBSI3b C KHBOIl MAaCCOM NTHIBI U MOKET CIYKHUTh KPUTEPHeM, IMO3BOJISIONIAM
onpeneasiTb (PU3HOJOTHYECKHEe TMOKA3aTeJH NHUIIEeBAPUTENbHON CHCTEMbI H
310pOBbe MOKEJTYI0YHOI Kejie3bl PAa3HbIX KMBOTHBIX, 00YCJI0BJIEHHBIX
onpeieJIeHHbIM YPOBHEM NUTAHUA U 00MeHa BeulecTB. [Ipuuem uccinedosanus
NOKA3bI8AIOM, YMO KIUeblM (hepMeHmoM, KOMOpbll OKa3vbleaem 6GIusHUue Ha
HIIDK saensemcs mpuncut, NOCKOAbKY AKMUBHOCMb €20 CYWECMBEHHO (Noumu 6
2 pasa) ysenuuusaemcs uepe3 0OUH 4ac nocje KOPMIEHUs, 8 MO 8peMsl KaK aKmueg-

HOCMb dMU1Aasbl U IUNA3bL 68 Nld3Me KPOBU CYUECNIBEHHO HE USMEHAIOMCAL.
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Tabnuua 2.10 — MI3MeHeHue akTUBHOCTH nHieBapuTeNbHbIX GpepmentoB u UTIOK B kposu
IIETYIIKOB OPO/IbI JIETTOPH NOCJIE pUeMa KopMa

HNupexc numeBapu-

Tpuncun, U/L Ammiiaza, U/L JIunaza, U/L TEILHBIX (PCPMEHTOB
Kusas KposH
Macea, T | o xopw- moene | KopM- moene | KOpM- moene | o KopM- nocie
nermg | KOPMIE- | T | KopMrie- | | Kopwte- | | KOpMITe-
HUSI HIST HIST HUS
1678 53,4 124 249,8 361,4 5,7 7,2 4,8 3
1486 56,3 141 226,7 216,1 4,8 12,8 4,1 1,6
1365 30,8 55,2 210,1 180 54 5,8 7 6
1606 38,4 68,8 176,9 196,5 18 8,7 51 3
1614 41,9 75,1 246,8 99,7 4,6 6,9 6 1,4
1704 42,7 90,8 374,9 397 10,7 12,4 9 4,5
1758 38,7 71,8 193 195,5 15,6 11,3 54 2,9
1651 57,7 73,9 583 216,6 18,5 25,5 10,4 33
1645 62,1 117,2 358,3 167,9 24,6 23,7 6,2 1,6
1690 59,2 91,5 286 229,7 14,8 20,7 51 2,7
1706 48,6 72,8 205,1 234,7 11,7 21,1 4.4 3,5
1601 32,5 40,9 198,5 321,7 23,4 33,3 6,8 8,7
1682 28 66,1 285,1 252,3 18 25,7 10,8 4,2
1451 25 66,3 228,7 578,5 15,5 31,2 9,8 9,2
cpennee | 43,9 82,6 273,0 260,5 13,7 17,6 6,8 3,9
r -0,08 -0,42

H3B€CTHO, qTo er'ICBOI[HBIfI oOMeH OonpeaAcCiIsICTCA KOJINYCCTBOM I'NIFOKO3bI

B KPOBH, KOTOpasi 3aMETHO BO3pacTaeT mnocie KopmiieHus. Pacuer koppensiuuu

MEXIY TPUIICMHOM M TJIFOKO301 MOKa3bIBAET, UTO B MEXKIUIIIEBAPUTEIbHBIN (Oa-

3aJIbHBIN ) MIEPHOJ 10 KOPMIICHHSI 3Ta CBSI3b UMEET HEYyCTOWUUBBIN XapakTep (I =

0,31). Ilocne KOpMIICHHUS, TO €CTh B MOCTIPAHIUAIBHYIO (CTUMYJIUPOBAHHYIO

IpUEeMOM IUIIH) a3y, KOPPENSIUS UMEET NPAMYIO 3aBUCUMOCTh — YeM OOJIbIIIe

B KpPOBU aKTUBHOCTh TPUIICHHA, TEM OOJIbIIE KOJUYECTBO IMIOKO3bI (1 = 0,77).

OTHn JAaHHBIC, C YUYCTOM CB3HW MHCYJIMHA U TJIFOKO3bI, ITIOATBCPKAAIOT PC3YyJibTa-

Thl MHOTOYHMCJIEHHBIX HCCJICIOBAaHUIN Ha >KMBOTHBIX 1N VIVO M In Vitro 0 posu

MHCYJIMHA B PETYJISIIUUA SK30KPUHHOW CEKPELMH MOHKETYJOUHOM xene3bl (Mo-

xeiiko JI. A., 2016).
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2 Buoxumuueckue ucciedosanus Kpoeu nmuuybl

Hamu yctaHoBieHa oOpaTHas KOppessiius MEXIy aKTUBHOCTBHIO TPUIICHHA B
KpPOBH Yy METYIIKOB U YAaCTOTOW CEPJIEYHBIX COKpAILEHUN, KOTOpasi YBEINYNBACTCA
yepe3 OWH 4ac IOCJEe KOPMJIEHUS M JOCTUraeT 3HadyeHus r = MuHyc 0,85, 4yTo
CJIOHO OOBSCHUTDH TOJILKO MTAPACUMIIATHYECKUM BIUSHUEM OJTy’KIal0IIEero HEPBa.

CrnenoBaTelibHO, KOMIUIEKCHAsI OIICHKAa aKTUBHOCTH TPEX OCHOBHBIX MUIIIECBA-
PUTENBHBIX (DEPMEHTOB B IJIa3M€ KPOBHU MO3BOJISIET ONPEACIUTh (DYHKIIMOHAIBHBIC
BO3MOKHOCTH U 3JI0POBbE IMHUILEBAPUTEIHLHON CUCTEMBI, a TaKKe €€ CIIOCOOHOCTD
aIalITUPOBATHCA K XapaKTepy MUTaHUS.

Bonpocam u3yueHus: MPOUCXOKIACHHS B IUPKYIUPYIOHICH KPOBU (PEPMEHTOB
IUILEBAPUTENBHBIX JKEJI€3 MOCBALEHO HECKOJIbKO HayyHbIX padboT (Kopotbko I'.®.,
2013; Rothman S., Leibow C., Isenman L., 2002). ABTopamu yka3bIBaeTcsi Tpu
OCHOBHBIX MYTH MOCTYTUICHUS TUIIEBAPUTENBHBIX (HEPMEHTOB B KPOBB:

1) B mporecce nocTyIuieHus: pepMEHTOB B MPOTOKU YaCTh M3 HUX MOMAIACT B
MEKKJIETOYHOE TPOCTPAHCTBO, a OTTYy/Ia B KPOBEHOCHBIE KAIUJUIAPHI, TO €CTh JH-
JIOCEKPETUPYETCS;

2) TpaHCHOPT W3 MPOTOKOB IHUIIEBAPUTEIBLHBIX Keje3 («yKiIoHeHue» dep-
MEHTOB) TPAHCHEJUTIOISPHBIM IyTeM MPH BBICOKOM WHTPATYKTAIBHOM JIaBICHHUH
CEKpeTa;

3) TpaHCHOPT W3 MOAB3IOIIHON KUIIIKH B KPOBb U TUMQY.

depMeHTHI, UPKYIUPYIOMIHE B KPOBU U BBITIOJIHSIONINE POJb CUTHAIBHBIX
MOJIEKYJI, BBITIOJHSIOT peryisaTopHyto ¢pyHkinto. CormacHo runortese J.C. Laporte u
J. Tremolieres (1971), TpunicuH NpuHUMAET y4acTHE B PETPOTPATHOM TOPMOKCHUN
€ro CHHTE3a B MODKETYT0OYHOM Kele3e, a pa3TuYHbIle HHTMOUTOPBI TPUTICUHA CTH-
MYJUPYIOT BbIIEJIEHHE [TPOTEa3 B COCTABE MAHKPEATHUECKOIO COKa.

Yro kacaercsa amantanuu (epMEHTOB K COCTAaBY pallMoHa, TO 3TOT (akT MoJ-
TBEPKICH pe3yabTaTaMu (PU3HOJOTMYECKUX OMBITOB Ha (DUCTYJIBHBIX JKUBOTHBIX B
nabopatopun akanemuika W.II. TlaBmoBa u coBpemeHHBbIMH MOpGhohHU3HOIOTHYE-
CKUMH MeTofaMu Ha ypoBHe kieTku (Moxeiiko JI.A., 2017). lanHsie mo Koppe-

JEIOUKW TpUIICKMHA B KPOBHU U HOI[)I(GJIy,[[O‘-IHOﬁ KCJIC3C MAJIOYHCIICHHBI U HOCAT
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JMCKYCCUOHHBIM XapakTep, MOITOMY BXOJST B IJIaHBI HAIIUX AAIbHEUIIUX HC-
CJIEJOBaHUMN.

Takum oOpa3zom, IPenoKeHHbBIH HaMU MHACKC MUIIEBAPUTENBHBIX (ep-
MEHTOB KPOBH, KOTOPBIA PACCUMTHIBAETCA KaK CyMMa aKTUBHOCTH aMHJIa3bl U
JUTIA3kl, ACJICHHAS Ha aKTUBHOCTH TPUIICHHA, MOXKET OBITh UCIIOIH30BaH B Kaue-
CTBE KpUTEpHsl OLEHKH HOPMaJbHOU (DU3UOJIOTUM MUILIEBAPUTEITHLHON CHUCTEMBI
Y pPa3HbIX MOPOJI, KPOCCOB MTHIIBI, @ TAKXKE 3I0POBbA U aJanTallid CEKPETOPHOM
(GYHKUIMY MOIKENTYI0YHOM Kele3bl K TUIY MUTAHUS )KUBOTHBIX.

DKCIepUMEHTaIbHBIE JaHHBIE MOKA3bIBAIOT, UTO OMOXUMUYECKHUE MOKa3a-
TEJMKPOBH y Pa3HBIX KPOCCOB Kyp 3HAYUTEIILHO pa3iuyaroTcs (tadir. 2.11).

Tabmuma 2.11 — buoxumudeckre mokasareid KPOBH MICHBIX UCXOJIHBIX JTMHUH,

rubpua,u Xaiicekc 6enbiit (N=30)

MoKa3aTeIlL Jlunus B5(xkop- | JIunusa b9 (nam- Cuépna BS9 Xancelcuc-ﬁe-
HMILI) MYTPOK) JIBIHA

Tpuricun, en/n 123,9+ 8,20 118,3 +6,40 75,8 + 2,86 154,3 + 10,06
OGmwit 6enok, T/ 414+131 41,6+0,81 40,7 + 2,04 39,2 £0,68
Tpurnnuepner, 46+012 4,4+0,05 45+0,18 35+ 024
MMOJIB/J
XosecTepu, 334011 2.9+0,02 324007 214015
MMOJIB/J
LLenounas 850,0+ 60,00 | 787,3+54,27 | 1825,6+91,94 |1142,6+ 89,36
docdaraza, en/n
MO‘ICB&HKI/ICHOTa,
MKMOJTB/ T 2586+ 1924 | 2422+18,13 | 117,9+9,97 | 1858+ 10,55
Kanbuui, 2.8+0,05 3,0+0,03 3,1+0,22 22+0,10
MMOJIB/J
Pochop, 234004 224005 234004 0,5+ 0,03
MMOJIB/ T
AJIT, en/n 9,1+0,83 8,9 + 0,42 12,0+ 0,65 8,8+ 0,41
ACT, ex/n 179,6 + 5,12 176,3+6,37 | 254,4+10,86 | 198,8 + 3,45
[ 1roK03a, MMOJIB/II 9,45+ 0,41 9,65+ 0,25 6,9+0,30 8,4+0,24
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Haubonpmuii ypoBeHb TpUIICHHA HAOTIOAAETCA Y Kyp-HECYIIEK, YTO MPEBBI-
IIaeT aKTUBHOCTH B IJ1a3Me KpoBHU y Opoitnepos Ha 50,8 % (p<0,05). Yposens Tpuri-
CHUHA POJAMUTENBCKUX JTUHUM MEXIY COOOM HE MMEET 3HAYUTENbHON pa3HUIlbl. W3-
BECTHO, YTO TPUIICHH SIBJISIETCS MAHKPEATUYECKUM (PEPMEHTOM, KOTOPBIA peryu-
pPYET HE TOJIKO AESTEeIbHOCTh MOKETYyI0YHOM Kese3bl MO MPUHIUITY 00paTHOM
ces3u (Laporte J. C., Tremolieres J., 1971), HO u ydacTByeT B peryisiiuu MeTabo-
JM3Ma B COCTaBe KATMKPEUH-KUHUHOBOW CHCTEMBI B POJIM aKTUBATOpa KUHUHOTE-
HOB.

Panee HamMm ycTaHOBJIEHa 3aBUCUMOCTH MEXIy OOMEHHBIMHU MPOIECCAMH Y
Kyp ¥ aKTUBHOCTBIO IIUILIEBAPUTENBHBIX (PEPMEHTOB, B pE3YJIbTATE YETO NPEJI0OKEH
WHJEKC MULIEBAPUTENBHBIX (PEPMEHTOB KpPOBHU, IJ€ HAUOOJbLIEH JTAOMIBHOCTBHIO
oOnanaetr akTuBHOCTh TpuricuHa (Gucunnn B.U., Beprunpaxos B.I'., ['po3una A.
A.,2018). Haubonee éeposimno, umo paziuuus 6 akKMusHOCMU MPUNCUHA 6 mao-
nuye 2.11 ceazamvl ¢ eenemuueckum NOMEHYUATIOM NMUYbLL U PEHCUMOM KOpMIle-
HUsL.

OTMeueHbl HEKOTOpbIE Pa3lInyMsl MEXIY KpoccaMH B COJIEp’KaHUU OOLIEeTo
OeJika B IJ1a3Me KpoBU. YPOBEHb 0011IeT0 Oelika B KpOBU Y Kyp-Hecymiek Ha 3,8 %
MEHbIIIe, 4eM y TuOpuaa u Ha 5,3 % MeHbIle, YeM y pOAUTENIbCKUX JTUHUN. Kow-
yenmpayus 6enxa, a3omucmelx eujecmes 3aKOHOMEPHO NOBLIULAIOMCS 8 C8A3U CO
cneyugurol payuoHos opoiinepos, KOMopbwlll XapaKmepusyemcs 8blCOKUM cooep-
JHCAHUEM CbIPO20 NPOMEUHA, a MAKHCEe 2eHeMUeCKU 00y CNI0BNIeHHBIM MEeMNOM po-
cma u memaboausma.

Mouesas kucnoma s6n5emcsi OCHOBHbLIM KOHEYHLIM HPOOYKMOM 0elKo8020
oomena y nmuysl. E€ nokazamenu umerom sHauumenbHule KOJIeOAHUs, C8A3AHHbIE C
numanuem u QuauoIo2uieckumMu ocobenHocmamu kpoccog. Tak, BRICOKHE MOKa3a-
TEJIM MOYEBOW KHCIIOTHI HAOIIOJAIOTCSl B KPOBU POJUTENLCKHUX JIMHUN, TOT/IA KaK B
KpPOBH OpoilsiepoB ee ypoBeHb HIKE Ha 52,8 %, y SMUHBIX Kyp IIOKa3aTelb yCTynaeT

MSICHBIM Kypam Ha 25,7 %.
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[lenounas ¢ocdaraza — 310 HecnenuUUECKU PEepPMEHT, KaTaIU3Upy-
IOIIUN THAPOIH3 MHOTHX (HOChHOPHBIX A(DUPOB M MPUCYTCTBYIOMIUN B IIa3Me B
dbopme nzodepmenToB. OCHOBHOM MCTOYHHK IIETO0UHOM (hocharazbl y MOTOIBIX
pPaCTyIIMX >XKUBOTHBIX — KOCTHAasl TKaHb. Y CTAHOBIIEHO, UTO )GeluyeHue aKkmue-
HoCcmu wenounol gocgamasvl 6 Kposu Habar0daemcs npu HapyuleHuu MuHe-
PAbHO20 0OMeHA, Ymo C843aHO0 C Yy8eludyeHueM UHMEHCUBHOCU 0OMeHa Kallb-
yus u pocgpopa mexncoy KoCmHOU MKAHBIO U OPLAHUSMOM.

Tak kak Opoiisiep o0jamaeT BRICOKOW CKOPOCTBIO pOCTa M MHTEHCUBHBIM
0OMEHOM BEILECTB, €r0 OPraHU3M JOJIKEH MOJHOCTHIO C(hOPMHUPOBATHCS 3a KO-
POTKUH TPOMEKYTOK BPEMEHH. DTO MPHBOJUT K TOMY, YTO JJII 0Opa3oBaHUS
IIPOYHOTO KOCTSIKa HEOOXOJIMMO OOJIbIIIOE KOJIMYECTBO Kaiblus. [laHHbIe Taod-
muipl 2.11 moka3pIBarOT, 4TO B KPOBH YPOBEHb KalbIMsl y Opoiiepa BbIlIe Ha
29,04 %, yeM y Kyp-Hecymiek 1 Ha 9,68 %, yem y poautenbckoit tuaun bS.

Takke OTHOCUTENBHO BBICOKHI YpOBEHb IIeNIOYHON (ocdara3pl HAOIIO-
JaeTcsy Kyp-Hecymiek kpocca Xarceke oenbiii — 1 1426 en/n. Mi3BecTHO, 4TO 1MO-
JTy4aeMbIiiC KOPMOM KaJIbIIHMH, BOCTIONHSET TOJIbKO 60 % MoTpeOHOCTH HECyIIeK
B ATOM 3JIEMEHTE JJIsl HEMOCPEJACTBEHHOIro (hOPMHUPOBAHUS CKOPIYIIBI sifla, a
HEeJ0CTaloIIee KOJIUYECTBO TOCTYMAeT U3 KOCTHOW TKaHH MTHIIBI, 9YTO TPUBOIUT
K YBEJIMYECHHIO YPOBHS (PepMEHTa B KPOBHU.

Axmusnocmo AJIT u ACT 3nayumenvro eviwe y eubpuoa b359, 6 mo epems
KaK noKkasamenu pooumenbCKux JUHULL U KYpP-HeCYUeK He UMeIom CyUecmeeH-
Hulx omauyui. Haubonee eeposamuo, umo 6vbicoOKas akmugHOCMb MPAHCAMUHA3
CB8A3aHA C UHMEHCUBHBIM OOMEHOM Beuiecms U 8bICOKOU CKOPOCHIbIO poCcma.

Jlunmuapl B OpraHu3Me >KHBOTHBIX WTPAIOT OTPOMHYIO DHEPTETHYECKYIO
pouib. [Ipy UX OKUCIEHUH BBIIESAETCA B JIBAa paza OoJbllIe TEIia, YeM MPU OKUC-
JICHUW YTIEBOAOB U OeNKoB. B opranm3Me HEWTpadbHBIC XKUPHI HAXOIATCA B
¢dopmMe 3amacHOTO M MPOTOIIA3MATUYECKOTO JKHUPA, B COCTAB KOTOPOTO BXOJIAT
dbochomunuapl ¥ AMIONPOTeUIbl. XOJECTePOT — OJHOATOMHBIN IUKINYCCKUM
CIIUPT, BXOJSAIIMNA B COCTaB BHEIIHUX KJIETOYHBIX MEMOpaH, SBISETCS Mpe-

INECTBCHHUKOM
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CTEPOUIHBIX TOPMOHOB (aJBAOCTEPOH, KOPTU30J, KOPTUKOCTEPOH, MPOTECTEPOH,
ACTPAJINOJI, TECTOCTEPOH, XOJIEBbIE U JIPYTHE JKEITYHbIE KUCIOThI, BATAMUHBI TPYyII-
nel D). Tpurnunepuibl, Wiu UCTUHHBIC KUPBI — 3TO TPOU3BOIHBIE TPEXATOMHOTO
CIUPTA IIMIEPUHA U BBICHIMX KUPHBIX KUCIOT.

[lo naHHBIM UCCIIEIOBAHUMN, YPOBEHb MPULTUYEPUOOS U XOJIeCEPUHA 8 KPOBU
POOUMENbCKUX TUHUL U UX 2UOPUOA HAXOOUMCSL NPUMEPHO HA OOHOM YPOBHE, M0o20d
KaK y Kyp-HecyuleKk KOHYeHmpayus mpueiuyepuoos menvue Ha 22,2 %, a xone-
cmepuna Ha 36,4 %.

Taxkum 00pa3oM, MOKHO CHACNIATh BBIBOJ, YTO OHMOXMMHUYECKHE MOKA3ATEH
KPOBM MHIMBUAYAJbHBI ISl KAKIA0T0 Kpocca, mopoabl nTuubl. CBegenust 00
U3MEeHEeHNH OMOXMMHYECKHUX MoKa3aTelieil KPpOBU MO3BOJISIIOT NMPOCJIEIUTH Me-
Ta00JIM3M B OpPraHu3Me NTHUIBI, YTO 0COOEHHO AKTYAJIbHO NMPH KJIUHUKO-(H-
3M0JIOTHYECKO OlleHKe COCTOSIHMS 3/10POBbSl NTHILI M BbIBEJIEHHN HOBBIX
KPOCCOB.

KonmponvHuie sonpocul

1. Kakue (hakTophl OKa3pIBAIOT BIUSHUE HA U3MEHEHUS! (DEPMEHTHOTO COCTaBa
KpOBH?

2. Kakoe 3HaueHMe UMEET ONpe/IeIICHIs] MUHEPATbHBIX BEIIECTB B CHIBOPOTKE
KpOBH?

3. I3MeHeHnsT Kakux OMOXMMHUYECKHX TIOKazaTelied KpOBU 3aBUCUT OT
BO3pacTa NTULBI?

4. JlaiiTe onpeneNieHue «UHJEKCa MUIEBAPUTEIbHBIX (DEPMEHTOB KPOBUY», OT

KaKuX (aKTopoB OH 3aBUCHUT?
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2.6 Bausinue 6M0JI0THYeCKH AKTHBHBIX 100aBOK Ha OMOXUMHUYe-
CKHe MOKA3aTeJd KPOBH KYP U UBILIAT-OpoiliepoB

AHaM3 aKTMBHOCTH MaHKPEaTHYeCKHX (EPMEHTOB B JyOJCHAILHOM XH-
MyCe W IIIa3Me KPOBH IBIILIAT-OpOMICPOB MOKA3bIBAET, YTO HAMOOJIBIICH JTa-
OMJIBHOCTBIO (DEPMEHTOB aMUJIa3bl, JIUMA3bl U TPUIICHHA 00JamaeT mia3mMa Kpo-
BH [IPU KMCIOJIb30BAHUK B PAIMOHE PA3JIMYHBIX OMOJOTMUYECKH aKTHBHBIX 100a-
BOK (Ta0u. 2.12).

Tabnuma 2.12 — brnoxumudeckre moka3aTenu KpoBU Kyp moponbl Xaiiceke Oe-
JIBIH TIPH UCTIOJIB30BAHKMH B PAllMOHE OMOJOTHYECKH aKTUBHBIX 100aBok (N=20, M+m)

I'pynna
IMoka3arenu YCHIIMTEb
KOHTpOJ]bHaﬂ NOAKHUCINTE]Ib HpOTea3a
BKYCa (4€CHOK)

Tpuncun, en/n 162+22,9 148+19,4 147+16,6 179+20,6
OOt 610K, /71 34,6+2,47 40,2+3.4 34,0+4,08 30,2+2,34
[lenounas 1129+118,7 | 1241+144,3 580+82.2% | 1014+177,4
docdaraza, en/n
Xomectepu, 1,940,32 1,9+0,36 2,3+0,68 1,7+0,28
MMOJIB/JI
TpuriuepuL, 4,9+0,43 4,1+0,36 5,640,61 4,9+0,53
MMOJIB/JT
[moko3a, MMOJTB/ 1 | 6,5+0,14 6,2%0,16 5,9+0,22 6,9+0,27

[Ipumeuanue: * — pa3HHIla C KOHTPOJIEM JocToBepHa, p<0,05.

Pe3ynbTaThl McCIeMOBaHMA TIOKA3BIBAIOT, YTO JOCTOBEPHBIC W3MEHEHUS
HaOIOAAIOTCSA B aKTUBHOCTH MIEIOYHON (pocdarassl MpU MCTIOIB30BAHUH B pa-
rroHe mpoteasbl (100 rpamMm Ha OHY TOHHY KOpMa). AKTUBHOCTH (hepMEHTa B
JAHHOM clly4yae ymeHblnaercs Ha 47,8 % 1o CpaBHEHUIO ¢ KOHTPOJIEM, YTO, IO-
BUJIMMOMY, CBSI3aHO C M3MEHECHHEM (PyHKIMHU rnedeHru. OcTaibHbIe OMOXUMUYC-
CKHE€ TIOKA3aTely TUIa3Mbl KPOBHU MPU MCTOJIB30BaHUM B paIlMOHE Kyp OUOJIOTH-
YECKU aKTUBHBIX JOOABOK OCTAIOTCS 0€3 M3MEHEHHI, YTO COTIIACYETCsIC Pe3yIib-

TaTaMU UCCJIEIOBAHUNA CEKPETOPHOU (DYHKITMH MOKEITY0UHOM JKele3bl Kyp.
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Tabmuma 2.12 — buoxuMudyeckne moKa3aTeIl KPOBU Kyp MOPOIbI XaiceKe Oesblii B mpe-
NPaHINATBFHYIO U TIOCTIPAHIUATBEHYIO (a3bl

I'pynnbi
IToxazaTenn
MOAKHUCIUTE]b nporeasa YCHIIMTE/Ib BKyCa
TOUICHE. e/ 162+42.5 1754234 179+38,1
P > ©4 3454025 4% 362+56,1% 310+32,3*
A y 251+31.0 214443.1 2274425
MuTasa, el 3304522 218432,7 2424443
Munasa. e/ 80+2.6 66+13.6 70+7.6
» Ol 79+4,8 86=1,5 95+2,5%
OO0l 6eIoK, /1 44+5.9 3943.8 30£2.8
m ’ 4343,7 39+3,9 34453
[llenounas 1287+183.7 589+82.2 1014+147.4
(ocdarasa, en/i 1317+152,3 1304+387,7 1010+184,6
XoJecTepuH, 2.0+0.86 3.3+0,53 2.4+0,51
MMOJIB/JT 3,2+1,01 2,1+0,64 1,8+0,47
Tpurnuuepuasl, 4,0+0.87 6.8+0.86 5.7£0.97
MMOJIB/JT 3,8+0,06 5,3+0,48 5,1+0,67
I HOKO34. MMOUIL/IL 6,5+0,20 6.2+0.35 7.,0£0,23
’ 7,0+0,75 7,5+0,2* 8,4+0,42*

[IpumeuaHue: B YUCIIUTENE IPUBEACHBI MOKA3aTEIHU 10 KOPMIICHUS, B 3HAMECHATEIIE
— gepe3 OJIMH Yac Mocje KOPMIICHHSI, * — pa3HHIIa ¢ COCTOSHHEM HATOIIAK JOCTOBEPHA,
p<0,05.

N3yyenne OMOXMMHMYECKHMX IOKa3aTejled B JAUHAMHUKE IOCJIe NpHeMa
KOpMa MOKa3bIBaeT, YTO Hambosiee MOOMIIBHBIMH MOKA3ATENSAMHU SIBJISIOTCS
U3MEeHeHHe AaAKTHBHOCTH B IUIa3Me KPOBU TPHUIICHHA M COJeP:KAHNUE TJIIOKO3bI.

Tak, akTUBHOCTb TPUIICMHA B MOCTIpaHAHAIbHYIO (ha3y NMUIIEBApEHUsl yBe-
JMYMBAETCS MPHU KUCIIOJIb30BAHUU B pallMOHE moakucauteis B 2,1 pas3a uepes oauH
qacrociie mpruemMa KopMa, B 2,1 pasza — npu ucnosib30BaHuM poTeasbl U B 1,7 pasa
— pu A00aBJICHUU B KOPM YCHIIUTENS BKyca ¢ YECHOYHBIM apoMaToOM. AKTUBHOCTb
JMNa3bl MOCJEe IpHeMa KOpMa YBEJIUYMBAETCS HA JJOCTOBEPHYIO BEJIMYUHY MPH HUC-
MOJIb30BaHUMU ycunuTens Bkyca Ha 39,7 %. CopaepxaHue TIIOKO3bl B KPOBU Kyp
YBEIMYHMBAETCS Yepe3 OAMH 4Yac MOciae KOPMIIEHUS ITPU UCIOJIb30BAHUH ITPOTEA3BI
Ha 21,0 %, npu n06aBJIECHUU B KOPM YCUJIMTENS BKyca C YECHOUYHBIM apOMaToOM —

Ha 20,0 % (p<0,05).
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Hamumuy npeapiayiuMy UCCaeIOBaHUSIMU MOKa3aHO, YTO MOJKUCIUTETh
HE OKa3blBa€T CYIIIECTBEHHOrO BJIUSHUS HA AKTUBHOCTh MHUIIEBAPUTEIbHBIX
(bepMEHTOB TOJKETYIOYHON >KeJe3bl. Pe3ynbTaThl CBUAETENBCTBYIOT O TOM,
yro uepe330 MUHYT MOCIie mpueMa KopMa, KOrjaa MpOUCXOAUT YBETUUYEHHUE CO-
KOOT/ICJICHHS, B ONBITHBIM MEepuoJI MOoKa3aTeab HIke Ooyee yem B 2 pasa, a Ha
150-if MuHyTE OmNBITA, YTO COOTBETCTBYET HEHPOXUMHUYECKOH (aze perysiuuu
CEKpeIr, COKOOT/ICTICHUE MOPKEITyI0YHON Kene3bl cHkaetcs Ha 27,3 % 1o
CPaBHEHUIO C KOHTPOJIEM.

AHalIM3 TUHAMHUKUA aKTUBHOCTH (DEPMEHTOB (aMUJIa3bl, JIUIA3bl U MPOTE-
a3) mocje nmpremMa KopMa yKa3blBaeT Ha HE3HAUYUTEIbHOE YBEIMYEHHE MPOTEO-
auTrueckoi akTuBHOCTH (1,2-12,4 % 1o cpaBHEHHUIO C KOHTPOJIEM) B CJI0KHOPE-
(pexTopHyto (pa3y, CBI3aHHYIO C BKyCOBBIMH KauecTBaMu Kopma. CrenoBaresb-
HO, 7(()EKTUBHOCTh MPUMEHEHHUSI MOJAKUCIUTENS B OOJBIIEH Mepe 3aBUCHUT OT
TEparneBTUYECKOTO JCHCTBUSA HA MATOT€HHYI0 MUKPO(MIOpY KUIEYHUKA U TO/I-
JEPIKKY €ro 370POBBS.

OkcnepumeHTanbable gaHHbie (bopucenko K. B., Beprumpaxos B. T,
2018) moxazanu, 4TO KCIOJIB30BAHUE 3K30TEHHOW NpPOTEa3bl Ha MIIEHHYHO-
COEBBIX Pall OHAX Kyp-HECYLIEK HE JAeT MOJOKHUTEIbHOIO OTBETA CO CTOPOHBI
CEKPETOPHON (YHKIIMHM TIOJDKETYJJOUYHOM KeJe3bl, TMOCKOJIbKY HaOJIt01aeTcs
CHIKEHHE MTPOTEOJUTUUECKON aKTUBHOCTU CEKpeTa B mepBbie 60 MUHYT MocCiie
npueMa kopma. CiaeaoBaTeIbHO, MEXaHU3M MOJIOKUTEILHOTO BIUSHUS JAHHOTO
npenapara Ha MPOAYKTUBHOCTh U KOHBEPCHIO KOPMa Y TITUIII MOXKET ObITh CBsI-
3aH C TUIPOJU30M YacTH MPOTEHHA B 300€ Kyp, COCTOSIHUEM MUKPOQIOPHI
BCJICICTBHE BO3JICMCTBUS HA HEE SK30M€HHOU IPOTEA3BI.

PesynbraTel npoBeneHHbIX dKcniepuMeHToB (Pucunun B. U., Eropos U.
A., Beptumnpaxos B. I'. u ap., 2017) no3BoJuian yCTaHOBUTh PEAKLUIO Kyp Ha
BBEJICHHUE B PAIlMOH JI00aBKH, MOBBINIAIOIICH BKYCOBBIE Ka4eCTBa, YTO €Ile pa3
JIOKa3bIBA€T HAJIMUME Y HHUX BKYCOBBIX PEIENTOPOB B POTOBOM MojocTH. B
OTBITHBIN Tiepuon (8 cyTok) y Kyp mobaBka mpenapara Garlic allicin ycunuBaet

AMMJIOJIMTHYCCKYIO W IIPOTCOJIMTHYCCKYIO dKTHBHOCTH B OJHOM MUWJIJIHMJIUTPC
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CEKpeTa, HO CyMMapHas aKkTUBHOCTb ()epMEHTOB B 00beme coka 3a 180 MuHyT cy-
IIECTBEHHO HE U3MEHsETCs. AHAJIM3 MEXaHU3Ma alalTaliy B IOCTIPaHANaIbHYIO
a3y yka3pIBaeT Ha YCHUJICHHE aKTUBHOCTH ()EPMEHTA B CIIOKHOPE(ICKTOPHBIH Tie-
puoJ, OOYCIIOBIIEHHBIM peakluel pelenTopoB Ha BKYC MUIIU U YCIOBHO pedriek-
TOPHBIM (HaKTOpOM. AJjanTanusi B TE€YEHHE BOCBMHM CYTOK CBSI3aHA C PE3KUM
(B 2 pa3a) MOBBIIICHUEM MPOTEOIUTUYECKON aKTUBHOCTH HAa TPEThU CYTKH U IIO-
CJIEYIOIUM CHUYKEHHEM aKTUBHOCTH NMPOTEHHA3 J0 YPOBHS HCXOJHOW aKTHUBHO-

cT (pepmeHTa.

B skcnepuMenTax Ha ubluIsITax-oOpoinepax kpocca «CMeHa 8» U MOJIOJIHAKE
Kyp €ro UCXOJHBIX JIMHUN M3ydeHa aKTHUBHOCTH MMHILEBAPUTEIBHBIX (PEPMEHTOB B
IYyOJCHAJILHOM COAEPKUMOM U IUIa3Me€ KPOBU Ha (PUCTYJIUPOBAHHBIX OCOOSX MpPH
UCITOJIb30BAaHUU B PAIlMOHE OMOJIOTMYECKH aKTUBHBIX JI0OABOK HECKOJIBKUX THIIOB
(mpemapaT Ha OCHOBE CIIOPOBOr0 MPOOHMOTHKA, CMECh HU3KOMOJEKYJISPHBIX Opra-
HUYECKHX KHCIIOT, IIpernapaT Ha OCHOBE KoMmIuiekca (puroouotrka MuTebno, xop-
MoBas J00aBKa ¢ (DEpMEHTATUBHOW aKTUBHOCTBIO, COJAEpXKAIIAasi KOMIUIEKC HaTy-

panbHBIX >kuBBIX OakTepuii) (OPucunun B.U., Eropos N.A., Beptunpaxos B.I'. u

1p., 2017).

VY cTaHOBIEHO, YTO 10 aKTUBHOCTH aMUJIa3bl B 1yOJICHAIBHOM XHUMYCE THOPH-
JIbI TIPEBOCXOIAT MBITUISIT POIUTENBCKON TOPOIbl MIUMYTpok Ha 22,0 %, KopHHIIT
— Ha 35,8 %, a Mo aKTUBHOCTH JIMIA3bl — COOTBETCTBEHHO B 5,8 1 2,3 pasa, 4ToCBs-
3aHO C BBICOKMM COJIEP)KaHHEM CBIPOTO XKHpa B KOMOMKOpMe Opoisepon. [lpu
ATOM aKTUBHOCTH MIPOTEa3 y THOPUAOB OKa3agach HIKE, YEM Y TTOPOIBI INTUMYTPOK
(1a 9,0 %, p<0,05), Ho BBIIIIE, YeM Y IBILIAT OO 6l KopHHI (Ha 32,3 %, p<0,001).
[TokazaTenn aKTHBHOCTH aMIJIOJIMTHYCCKHX (DEPMEHTOB B TUIa3Me KPOBH Y MsIC-
HBIX Kyp MMEIH OOpaTHYI0 TEHJICHIIUIO MO CPAaBHEHUIO C IMHIEBAPUTEIHLHBIMU
dbepMeHTaMU B KUIIICYHUKE. B nuHAMUKE OCTalbHBIX (PEPMEHTOB ILIa3Mbl KPOBH
CYIIECTBCHHBIX Pa3IMuuii He HaOMOAAIOCh. VCImoap30BaHne B PalliOHE MSCHBIX
Kyp HHU3KOMOJEKYJISIPHBIX OPTaHUYECKUX KUCIIOT U (PePMEHTHOTO Tpernapara oka-

3bIBACT CTUMYJHUPYIOIICC BIUAHNC HA AKTUBHOCTD IMUIICBAPUTCIIbHBIX (bepMeHTOB

110



MODC[)O'6MOXMMMH€CKU€ UCCe008aHUs KPOBU Y CElbCKOXO3AUCMBEHHOU NIMUYbL

B JIyOJICHAJTLHOM XHUMYCE U TIa3Me KPOBU B COOTBETCTBUU C (PH3UOTIOTHIECKU-
MU 0COOCHHOCTSIMH TITHIIBL.

Takum 00Opa3om, HAIIM IKCIEPUMEHTAJIbLHbIE JTaHHbIE MO3BOJISIOT 3a-
KJII0YHTh, YTO NMPHU MCNOJH30BAHUM B PAllHOHE KYP-HecyllleK MOJIKUCINTe-
Jis1, coiepxaniero gymMapoByl KHCJIOTY, MPOTea3bl H YCHJIUTENs BKYyca C
yecHOYHBbIM 3anmaxoM (100 rpaMM Ha 0JHY TOHHY KOpMAa) OHMOXMMHUYECKHE
MoKa3aTeJ M KPOBU He HMEKT CyIIeCTBEHHBIX OTKJIOHEHUI 0T KOHTPOJIs, 32
HCKJII0YEeHHEeM aKTUBHOCTH 1eJI04HOi (ocdaTaspbl, KOTOPas yMeHbIIAETCS
npu 100aBJIeHNU B KOPM npoTeas3bl Ha 47,8 %0.

HaGnromaercs yBennueHHe aKTUBHOCTH JIMMNA3bl MPHU J00AaBKE K KOPMY
MOAKUCTUTEINS Ha 66,7 % u ycunmutens Bkyca Ha 45,8 %. CnenyeT OTMETHUTD, 9TO
U3 BCEX UCCIEeNyeMbIX MoKa3areseil HanboJiee JaOMIbHBIMU B TIOCTIIPAH AN b-
Hy10 (ha3y SIBISIOTCS aKTUBHOCTH TPHUIICHHA, B OTJICIBHBIX CIydasx, — JIWTA3bl, U
coJiepKaHUE TIIIOKO3BI, KOTOPHIC YBEITUIMBAIOTCS COOTBETCTBEHHO 1O CpaBHE-
HUIO CCOCTOSIHMEM 10 Kopmiienus B 1,7-2,1 paza, Ha 35,7 % u na 20,0-21,0 %.

PesynbTaThl BcceqoBaHus OMOXMMHUYECKHUX TTOKa3aTelied KpOBU MIPH BBE-
JI€HMU B PALMOH LBILIAT-OpoiinepoB kopMoBoil n100asku Cunkpa™ AVI mpu-
BeneHbl B Tabnuie 2.13 (Beprunpaxos B.I'., bopucenko K.B., OBunHHHMKOBa
H.B., Cupyxu M.H.,2020).

Pe3ynbTaThl MOKa3bIBAIOT, UTO MPUMEHEHUEe KOPMOBOU 000asKu cnocoo-
CMBYemnosblUleHUI0 Koluvecmaa obuje2o benka 6 niazme kposu na 1,1 %, umo
OKA3bIBACMNONONCUMENbHOE GIUSAHUE HA DENIKOBbIU 0OMEH U 20MeoCma3s 8 opea-
Husme. Crudicenue 6 kposu mpuncura Ha 18,2 % u auna3zvl na 7,0 % yxkazvieaem
Ha 6o/lee aKMusHvle NPOYeCccvl Nepesapusanus NUMAmMeIbHbIX 8eUecms 6 Ku-
uleyHuKe, NOCKOIbKY HAIUYUe NUWEBAPUMENbHbIX epMeHmOo8 8 Kposu ciedyem
paccmampusams Kak 2yMOPAIbHbIL NYMb pe2yiayuu pepmenmos no npuHyuny

00pPAMHOUL C8513U 8 NOOHCENYOOUHOU Jicellese.
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Tabmuma 2.13 — Biausaue Ha OMOXMMHYECKHUE MMOKa3aTeIu KPOBH IBIILIIT- OpOHIepoB Kpocca
«CwmeHa-8» 30-35-cyToyHoro Bo3pacTta KOpMoBoii 106asku Cunkpa™ AVI 101

Iloka3zaTenb I'pynna, n=12
KOHTPOJIbHASA ONbITHAS
AKTUBHOCTH TPHUIICHHA, €]1/71 55+2,7 4543,3%*
IAKTUBHOCTbD JINNA3bl, €1/11 7,2+0,22 6,7+0,14*
IAKTUBHOCTbD ILIETOYHOM 1490+196,3 1562+149,7
docdarassl, ea/n
AJIT, en/n 10,9+0,47 10,7+0,38
ACT, en/n 217,9+5,93 213+5,83
OOmuii 0eoK, 1/ 25,8+0,53 27,8+£0,76*
XosecTeprH, MMOJIB/JT 1,8+0,16 1,9+0,10
["1r0K03a, MMOJIB/II 6,7+0,42 7,2+0,23*

[Mpumeyanue: * pasnuyus AOCTOBEPHBI MO OTHOIICHHIO K KOHTPOJIBHOM TpPYIIIeE, MpH
p<0,05.

Kpome Toro, 10ka3zaHo yyacTue TPUIICUHA B PETYJISLUN TOHYCAa KPOBEHOCHBIX
COCY/IOB B COCTaBE€ KAJUIMKPEHH-KMHUHOBOU CUCTEMBI, Iie (PE€pMEHT aKTUBHUPYET
KAJUTMKPEUH W CIOCOOCTBYET BBIPAOOTKE OpaJMKWHWHA, KOTOPBIA y4acTBYET B
pacUIMPEHUH JHaMeTpa KPOBEHOCHBIX COCYJOB, PETYJSALMH apTEpUaIbHOIO JaB-
JICHUS! ¥ TIOBBILIEHUU MPOHUILIAEMOCTH KAMWLISIPOB, YTO HE MOXKET HEOTPaKaThCsl
Ha JOCTYIMHOCTH NMUTATEIbHBIX BEIIECTB HA TKAHEBOM M KIIETOYHOM YPOBHE.

CHM)KEHHE aKTMBHOCTH JIMIIA3bl U MOBBIIEHNE YPOBHS IIFOKO3bl B KPOBU Ha
7,5 % (p<0,05) siBysieTcst MpU3HAKOM TOBBIIICHUSI OOMEHHBIX MPOIECCOB, KOTOPHIE
TpeOyroT 3aTpaT 3Heprun. Crie0BaTesIbHO, U3MEHEHUS B OMOXUMHUYECKUX TTOKa3a-
TEJSIX KPOBH Y LBIUIAT-OpOilIepoB UMEIOT (DU3HOJIOTHUYECKHIH CMBICT M CIIOCO0-

CTBYIOT MOBBIILICHHUIO METa00IM3Ma Ha (DOHE TPUMEHEHUSI KOPMOBOM T00aBKH.
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2.7 BiausiHMe KOMIIOHEHTOB PAallHOHA HA OHOXMMHMYECKHe MOKa3a-

TeJIM KPOBHU Kyp-HecylIeK

broxuMmnueckrue moxkasaTeinu KpOBH XHBOTHBIX OTPAXAKOT COCTOSHHC 00-
MCHHBIX ITPOICCCOB B OPraHu3Me, IIO3TOMY TPYAHO IPCACTABUTD, yTOOBI U3ME-
HCHUA B PALMOHC JIMIIMAHOI'O KOMIIOHCHTA HC ITOBJIMAJIO HA IMOKA3aTCJIIM KPOBU

Kyp-Hecymiek(taom. 2.14).

Tabnuma 2.14 — buoxuMHUYecKue MOKa3aTelid KPOBH KYyp-HECYIIEK MPHU HCIIONH30 Ba-
HUM B MX PAIMOHE Pa3HbIX pacTuTeabHbIX Macen (N=10, M+m)

IHoka3areanb Kopwm ¢ congep:kanuem 2,6 % maciia

MNOJACOJITHEYHOI' O CoeBOIoO pamncoBoro JBbHAHOI'O

Tpuncun, en/n 89+11,3 164+20,3* 167+11,5* 84+7,0

Amuiasa, e/ 336+51,3 319+29.5 341+30,1 394+27.6

JIumasa, en/n 43+£23 25+1,1* 22+1,4* 37420

AIAT, en/n 18+5,3 8+0,9* 7+£0,9%* 5+0,9%*

ACAT, ex/n 129+6,0 153+7,2% 140+9,2 145+14,1

Koohuument 7.2 19,1 20,0 29,0

ne Putnca

OO1mmii 6e10K, I/11 35+1,3 40+1,9 39+1,3 34+0,73

| pHIIILCPH b1, 2,340,30 5,3+0,64* 4,940,36* 2,840,17

MMOJIB/JI

Roxecteput, 1,9+0,16 244021 2,040,22 2.240,16

MMOJIb/J

[[{emounas Gpocda-

rasa, e 2056+253,5 3040+439,5 25144+638,5 | 2701+178,1

I/IH,[[GKC mIeJIOYHass

(pocara- 23,1 18,5 15,0 32,1

3a/TPUIICUH

[TpuMmeuanue: * — pa3zHuIa ¢ KOHTPOJIEM H0cTOoBEpHA, P<0,05.
9 9

Han6oJiee BbICOKHMII MoOKa3aTe b AKTHBHOCTH TPUIICMHA B ILIa3Me
KPOBH COOTBETCTBYET COEBOMY M PANiCOBOMY MAaCJIy, YTO NMPEBBHIIIAET KOH-
TPoJib (I0/ICOJTHETHOE MACJI0) cooTBeTcTBeHHO Ha 84,3 m 87,6 % (p<0,05).
AKTHBHOCTH TPUIICHHA TPHU [100aBJe€HHMH B KOPM JILHAHOI0 MAacja Co-

OTBETCTBYET KOHTPOJIIO).
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2 Buoxumuueckue ucciedosanus Kpoeu nmuuybl

Hy»XHO OTMETUTH, YTO aKTUBHOCTh TPUIICMHA ITPY UCIIOJb30BAHUN COECBOTO U pall-
COBOI'0 Macja HaXOJUTCS Ha BepXHEH rpaHuie Gu3noI0rn4ecKord HOpMbI IS Kyp-
HECYIIIEK, YTO MOYKET OBITh CBA3aHO C HATMYUEM aHTUITUTATEIHHBIX (haKTOPOB (MH-
ruouTopa TPUIICKMHA) B JaHHBIX Maciax.

I1o aKTMBHOCTH aMHJIA3bI CYLHIECTBEHHBIX PA3JINYHIl B IUIa3Me KPOBH KYP
He 0TMe4YaeTcsi. AKTMBHOCTH JIMINA3bl caMasi BbICOKasst B KPOBU KYP, IOJIY-
YaBIIMX JA00ABKY MOJCOJHEYHOI0 MAacCja, 4YTO COIJIACYeTCH € IK30KPHUHHOMH
pyHKIMeH MoaKeTyA0UHOM kKee3bl. [Ipu 1o0aBke coeBOro macia B palioH Kyp
aKTUBHOCTD Jiuna3bl cHkaercs Ha 41,9 % (p<0,05), npu nobaBKe parcoBoro — Ha
48,8 % (p<0,05), nmpuasiHOoro — Ha 14,0 % (p<0,05). Credosamenvro, akmusHocmo
JIUNA3bl 8NIA3ME KPOBU UBMEHSEMC S NAPALLEIbHO AKIMUBHOCIU (hepMmenma 6 nam-
Kpeamuye ckom coxe. Pe3ynpTarsl U3BMEHEHUS T1yOJCHAIBHOMN JIUIIa3bl U aKTUBHO-
CTH JIUTIA3bl B KPOBU IMMOJYUYEHBI MTPU JOOABICHUU B PAllMOH OpOHJIEpOB Mpenapara
JKEITYHBIX KHUCIIOT, YTO COTJIACYETCA C HAIMMH SKCIECPUMEHTAIBHBIMU JTAHHBIMU
(Lai W., Huang W., Dong B., Cao A., Zhang W., Li J.,, Wu H., Zhang L., 2018).

AHAJIN3 aKTUBHOCTH aMHHOTpPaHc(depa3 moka3bIBaeT, YTO ITU MOKAa3aTe-
JIH TaKKe MOJABEPKEHbl 3aBUCHMMOCTH OT JIMIIHIHOI0 KOMIIOHEHTAa KOpMaA.
Haubosnee kpuruuHoe 3Havyenne kodpdunuenta Puruca ormeuaercst npu 1o-
0aBKe B KOPM JILHSIHOT'0 MacJia.

YpoBeHb aKTHBHOCTHU 1IEJ0YHOU ocdaTassl B KPOBU Kyp He UMeeT Cy-
IIECTBEHHbIX Pa3JIMYUil MeXAy INepuoJaMH, XOTSl TEHJACHUHS YyBeJUYCHUS
(¢epmenTa Had/1I01a€TCS NMPU UCIOJIb30BAHMH COEBOI0 MacJia. [IoBbllIeHNE aK-
TUBHOCTU (pepMEHTa MICIOYHOU (pocdaTasbl SBIAECTCS PE3yJbTaToOM OOIIECH peak-
UM OpPraHU3Ma, YTO COMPOBOXKIAAETCS HAPYLICHUEM MPOLECCOB OKUCIUTEIBLHOIO
dbochopunupoBaHus B OpraHax M TKAHIX U U3MEHEHHUEM MPOHUIIAEMOCTH KIIETOY-
HbIX MeMOpaH (Knetukosa JI. B., 2014).

IIpu Mcnob30BaHUM COEBOr0 U PANCOBOr0 MaceJl 3aMETHO BO3pacraer

YPOBECHb TPUIVIHHEPUIAOB B KPOBH, YTO YKAa3bIBA€T HA BBICOKYI0 TOCTYITHOCTD
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JAHHBIX *KMPOB /JIsl OPraHu3Ma Kyp-Hecyuiek. KomnaecTBo yCBOCHHOU B K-
[IEYHUKE >KUPHOM KHCIIOTHI 3aBUCUT OT TOTO, KaKyl0 MO3MIIMI0 OHA 3aHUMAET
OTHOCUTEJILHO TJIHIIeprHA. BaXHO 3HATH, UTO TOJBKO T€ KHPHBIE KUCIOTHI, KO-
TOpbIE 3aHUMAIOT MO3UIMIO P2, XOpoI110 BcachlBatOTCS. DTO CBA3AHO C TEM, UTO
JIUTIa3bl UMEIOTPA3HYIO CTENEHb BO3CHCTBUS HA KUPHBIC KUCIOTHI B 3aBUCUMO-
CTU OT PaCIOJIOKEHMS MOocHeAHUX. Tak, mpu UCIOJIb30BaHUU COEBOTO Macia
KOJIMYECTBO JIMMHUAOB B KpoBU yBennuuBaercs Ha 130,0 %, pamcoBoro — Ha
113,0 % 1mo cpaBHEHHIO C TTOACOJHEUHBIM.

Nupexc menouynoit ¢gocdaraspl K nmporeazam (TPUIICHHY) B JaHHOM
TabdJauie corjacyercsi ¢ pe3yjabTATaMU IK30KPUHHOW (YHKIHHN TMOHKETY-
nouHoi xkeae3nl (Beprunpaxos B. I'., I'po3una A. A., ®ucunud B. U., 2020),
TAK KaK CaMbli HU3KHUH MOKAa3aTe/ib MHAEKCA OTMe4YeH NMPH HCIOJb30Ba-
HHMHU PancoBOro macJja. J[aHHeie 0 B3aUMOCBSI3H IIeT04HOM (ocharasbl B Ku-
IIICYHUKE ¥ KPOBH OBLUTHATIONYYCHBI PU U3MEHEHWH KOMIIOHCHTOB B COCTaBe pa-
IoHa IpIUIAT-Opoiiepos (Jlazapesa H. 10., 2019). D10 cBUAETENBCTBYET O
TOM, YTO TIPH JT0OABJICHHH ParcoOBOTO Maciia ujueT Haunbosee 3¢pGhEeKTUBHOE
YCBOCHHUE TPOTEHHA KOpMa TPH ONTHMAIBHOW (DYHKIMH IMHINEBAPUTEIHLHBIX
xene3 (MOoPKeNTyI0YHOM Kejle3bl U TedeHu ). JJaHHbIe TTOATBEPKIAI0T «HArpy-
YKEHHBI» METa0OJU3M MEUECHU U MOHKEITYIOYHOM KeJe3bl MPU UCIOIH30BAHUT
JBHSHOTO Macja, B 9TOM Cilydyae OTMEYAaeTCsl yBEJIMYEHUE MHIEKCA IeTOYHast
docdaraza/rpuricud 10 32,1. CrnemoBaTenbHO, COOTHOIICHUE MIEIOYHOU (Poc-
daras3pl U MPOTEa3 UMEET TUATHOCTUUYECKOE 3HAYEHUE U MOXKET CIY>KUTh UHIU-
KaTopoM (pU3UOTOTHIECKOTO COCTOSTHUS MUIIEBAPUTEIHLHOTO KaHaIa.

W3 nannbix Tabmuibl 2.15 BUIHO, YTO CylleCTBEHHbI€ H3MEHEHHs 0TMe-
YaTcs B MOKA3aTelsiX, OTBEYAKIIHUX 32 0eJKOBbIH 00MEH M MPOIeCcChl,
CBSI3aHHbIE C OKMCJEHUEM MUTATEJIbHbIX BelIeCTB. AKTUBHOCTH TPUIICHHA

B ONILITHBIN Nepuoj cHum:kaercst Ha 31,8 %0.
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2 Buoxumuueckue ucciedosanus Kpoeu nmuuybl

Tabnuna 2.15 — buoxuMuyeckue rmokasaresiv KpoBH Kyp-HECYIIeK Kpocca Xaiceke
OBl P MCTIOIB30BAHNUN B PAIIIOHE PA3HBIX 110 HHTPEIUECHTHOMY COCTaBY KOPMOB

IMoxa3zarenn Kounrpoan(kopm 1) OnbIT (KOopM 2) B npoueHTaxK KOH-
TPOJIIO
Tpuricun, en/n 154+16,8 105+10,8* -31,8
\AMuIasa, e/ 166+9,3 202+27,8 +21,7
JInmasa, en/n 38+2,5 32+2,2 -15,8
OO0t 6eIoK, T/11 23,5+1.4 38,6+3,4* +64,2
IMoueBasi KHCJIOTa, 95+10,3 109+14,9 +14,7
MKMOJIB/JT
["1r0K03a, MMOJIB/JT 2,840,58 4,1+0,91 +46,4
[lenounas docdarasa, 853+85,0 503+81,1%* -41,0
en/n
XonecTeprH, MMOJIb/II 2,6+0,7 3,9+0,9 +50,0
Tpurauuepus, MMOJIB/ T 5,6%1,63 8,742,76 +55,3

[Ipumeuanue: * — pa3HuIla ¢ KOHTposeM gocToBepHa, p<0,05.

Y4uThiBasg, 4TO KOHTPOJBHBIA PALMOH COACPKUT COEBBINA KMBIX, AKTHB-
HOCTh TPUIICMHA B KPOBHM HE MPEBBINIACT ONTUMAIbHBIA YpPOBEHb. [lepexoo
nmuYy HA pAYUOH AHATIOSUYHBIU NO YPOBHIO NPOMEUHA, HO OMIUYHbIL NO UHepe-
OUEHMHOM) COCMABY (COeBbllL HCMBIX 3AMEHUIU NOOCOTHEUHBIM HCMBIXOM) CHO-
cobcmeyem CHUINCEHUIO AKMUBHOCMU MPUNCUHA 8 KPOBU, 0YEBUOHO, NO NPUYUHE
UBMEHEHUs. COOEPHCAHU UHSUOUMOPO8 MPUNCUHA U AKMUBHOCMU NpOmeas 8
kuweynuke (Oucunun B. U., Beprunpaxos B. I'., I'posuna A. A., 2018). Oto
00yCJIOBJIEHO HAIMYUEM XJIOPOT€HOBOM KHCIIOTHI B IMOJCOJIHEYHOM >KMbIXE, UH-
rubupyronieil Tpuncud u gunasy (Angpuanona E. H., Eropos U. A., [lpucsx-
Has JI. M. u ap., 2016).

YpoBeHb 0011ero 0ejika B KOHTPOJIbHOI rpylie HUKe ONTHMAJIBHOIO,
Y10 00YCJIOBJIEHO, N0-BUAMMOMY, 1e(UIIUTOM MOJHOIEHHbIX 0€JIKOB B pa-
HMOHE, HAJIUYHEM JMMHUTA aMHUHOKHUCJIO0T. He ciydyailHO, 4YTO UCIOJIb30BaHUE
OTIBITHOTO KOMOMKOpPMA BBI3bIBACT MOBBIIICHUE B MPEJIEIax MOTPEITHOCTA MOYe-
BOM KHUCJIOTHI MYBEJIMUCHHUE COAEp KaHus o01ero 0enka B KpoBu Ha 64,2 %, ko-

TOPBIN JOCTUTAET HOPMATBLHOTO (PH3HUOIOTHYECKOTO YPOBHS IS Kyp-HECYIIIEK.
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CHuxenne mesouHoii gpocparasnl Ha 41,0 % cBUAETEJBLCTBYET 00 H3MEHe-
HUM (PYHKIUM NEeYeHH, KOTOpPasi BbIPpadaTbIBaeT JaHHbI (pepMeHT, THaPo-

Jusyromuii ¢gocgopHbie CBIA3H.

2.8 BuusiHue YPOBHSI MAKPO- U MHKPOIJI€eMEHTOB HAOMOXUMHUYECKHEe
MoKa3aTejJn KPOBH Kyp-HeCylIeK

OnbITHl, BBITIOJIHCHHBIE Ha JIECATH Kypax Kpocca Xakcekc Oenbrii 6—7-
MECSTYHOTO BO3pacTa, B paIlioHe KOTOPBIX U3MEHSJIN YPOBEHb KaJBIIHS MO3BO-
JIUTA OTIPEICITUTh B3aMMOCBSI3h MEKIY COACpKAHUEM KaJbIUsSI B KOPME M KPO-
BU TITUIIBI.

Pe3ynbTaThl HcciiemoBaHUs MMOKA3bIBAIOT, YTO TP PA3TMIHOM COJICPKAHUH
KaJIBIIASI B paIliOHE Kyp-HECYIIEK aKTUBHOCTh TPHUIICHHA U COJICP)KAHHE Kajlb-

st udocdopa B KpoBU MOKET OTIIMYaATHCS (Tabi. 2.16).

Tabmuua 2.16 — AKTUBHOCTh MUILEBAPUTEIBHBIX ()EPMEHTOB B IIa3Me KPOBHU MPH pa3-
HOM KOJIMYECTBE Kaiblius B paimone Kyp (n=30, M+m)

Coneprxanue Kajiblus B panuone, %
[Toka3zarenp
30 36 4,2
(KOHTPOJIb)
Tpuricun, en/n 150+44,2 216+38,1 174+45,0
ConeprkaHue Kanblus B Kpo- 1,940.4 2,103 2.840.7
BH, MMOJIb/JT
Conepxanue 0,3+0,05* 0,7+0,06 0,8+0,04
(dbocdopa B KPOBH,MMOJIB/JT

[Ipumeuanue: * — OTIMYMSA JOCTOBEPHBI IO CPABHEHUIO C ONITUMAIbHBIM YPOBHEM KaJIbIUs B
KopMe (BbLeNEeH KUPHBIM), ipu p<0,05.

ConepikaHue KaJbIUsI B KPOBH KyP NPH YBeJIMYEHHHU €r0 B KOpMe He
HMeeT cyliecTBeHHbIX pa3anumid. Coaep:xxanme ¢ocdopa B KpoBH MNpPH
yYMeHb IIeHUH Kajabluus B kopMe 10 3,0 % camxaercs Ha 57,2 % no cpaBHe-
HHIO ¢ KOHTpoJIeM (3,4 % kaabuus). CiienoBarejibHO, MOKHO CYATATDH, YTO
AKTHBHOCTDH NMHUIEBAPUTEIbHBIX (JepMEHTOB UMeeT CBSA3b C COJep:KAHNEM

RaJblIUA B panuoHe InTHUIbI. MG)K)Iy KOJIMYCCTBOM O6H.I€FO
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KQJIbLUA B KPOBU U aKTUBHOCTBIO TPUIICHHA CYLIECTBYET YCTOWUYMBAs OTPULIATENb-

Has KoppeJsiius, KodpGUIueHT koTopoi paBeH muHyc 0,52.

2.9 Bausinue no6aBku Cr203 Ha nunieBapeHne 1 6HOXUMHIO KPOBH KYp-

HecylIeKnpu BBojAe eé B KopM B MUKpPoa03ax (100 Mkr/kr kopma)
K Pa3HbIM 110 MHTPEJHEHTHOMY COCTABY KOpMaM

OnbITHl BBIONHSUIM Ha Kypax Kpocca Xaicekc oenbiit 10-12-mecsiunoro Bo3-
pacta B  COOTBETCTBMM C TpeOoBaHHMAMH  EBpomeiickoil  KOHBEHIIMHO
3alIUTE TO3BOHOYHBIX  JKMBOTHBIX,  HCIOJB3YEMbBIX  JJISI SKCIIEPUMEHTOB
WM B WHBIX HaydHBIX 1eisax [30]. dms momydenus comepkumoro 12-mepcTHoi
KHIIKH TITHITY OTICPUPOBAJIH, BXKHUBIISIS KAHIOMIO B 12-TIEPCTHYIO KHINKY HAIIPOTHB
MeCTa BIAJCHUS MAHKPEATUUECKUX U JKEITUYHBIX MPOTOKOB.

®U3MOTOTMYECKUI OMBIT BBIMOIHUIM METOJAOM TPYyHI-NEPHOJOB (110 5 TOIOB
B KaXJ101), COOPMHUPOBAHHBIX METOJIOM aHAJIOTOB, B KOTOPBIX B OCHOBHOM paIllioH
nononautTenbHO BBOAWIM Cro03 (OOO «[lnatuna», MockBa, METOJ MOJy4YECHHUS
IJTa3MOXMMHUYECKHI CHHTe3, auameTp 91 HM, ymenbHas MoBepXHOCTh 9 m2/r, Z-
notennuan 93+0,52 mB, conepkanue xpoma 99,8 %).

VYcnoBust coaepkaHusi U KOPMIIEHHSI Kyp B MEPUOJ AKCIIEPUMEHTa COOTBET-
CTBOBAJIM HOpMaM Bcepoccniickoro Hay4HO-UCCIEA0BATENIbCKOTO U TEXHOJIOTHYE-
ckoro uHcTUTyTa nruieBoacTea (2014). Kopma npurotoBiieHbl HAOCHOBE MIICHHU-
el 1 stamens. Kopm Ne 1 comepskan coeBblit )kMbIx B konmdecTBe 19,4 %, a xopm
Ne 2 — 21,4 % noaCcoTHEYHOTO JKMbIXA.

[Ipu 3TOM 0OMeHHast 3HEeprusi B Kopmax Obuia oAMHAKOBOM (265kkan Ha 100
rpamM kopma). KopM Ha OCHOBE MOJCOJIHEUHOTO XMbIXxa cojaepkan Ha 2,11 %
Oomnbie ceipoit kimerdaTku, U Ha 1,07 % Oosbiie ceiporo kmpa. Cxema ombiTa

npejcTaBiieHa B Tabsmie 2.17.
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Tabmuma 2.17 — Cxema onbiTa

Oco0enHoOCTH
KOpMJICHUS

IMepuon

KOHTPOJIb

OIBIT

OCHOBHOM palnoH, B COCTaBECKOTOPOTro

OCHOBHOM PAaIMOH ILTIOC yIbTpaaucIepc-

MOACOITHEYHBIN KMBIX

Kopm 1 COJICP>KUTCS] UHTPETUEHT — COEBBII Hb1it mpenapatCr (d < 100 um) B no3e 100
PKMBIX MKI/KT
OCHOBHOI PaIlliOH, B COCTABEKOTOPOT0 |OCHOBHOW PAIMOH IUIIOC YIIbTPAANCIIEpC-
Kopm 2 COJCPYKUTCS] UHTPETUECHT — Hb1it mpenapatCr (d < 100 um) B 1o3e 100

MKT/KT

I[aHHBIe O BJIMAHUHU MHKpOI[O6aBKI/I XpoOMa Ha AKTHBHOCTb (bepMeHTOB

KpOBH 1 OMOXMMHUYECKHE IoKa3aTeJIk Ha (1)OH€ Pa3HbIX 110 HHI'PCAUCHTHOMY CO-

CTaBYKOPMOB TIpeICTaBICHBI B TabmIe 2.18.

Ta6mmma 2.18 — buoxumudeckue mokasaTein KPOBH Kyp-HECYIeK Kpocca Xai-
CeKC OeJblii MPH WCTOJIH30BAHUK B PAIMOHE PA3HBIX 10 HWHTPEIHEHTHOMY COCTaBY
KOPMOB U MUKpOA00aBKH Xpoma (n=5, M+m)

KopM ¢ 100aBK0iic0eBOTI0 )KMbIXa Kopw ¢ robaswoii noxconero-
ro JKMbIXa
1T
orasaredr Kontposs | OnbiT Ne 1(OP + Kontpoas | OnbiT Ne 2(OP +
Ne 1 (OP) Cr) (100mKr/kr) Ne 2 (OP) | Cr) (100mKkr/Kr)
Amunasa, e/ 288 + 18,8 397 +32,7* 271+ 25,0 407 + 35,2*
Ulumasa, en/n 58+ 2,8 62+7,5 61=+3,0 63+0,2
Tpurcun, en/n 202 + 43,7 154 + 16,8 95+ 37,9 135+ 53,6
["1r0K03a, MMOJIB/TI 11,3+0,40 8,3+0,51* 12,0+ 0,33 9,9+0,42*
f:?;?‘a" bocdata-| 41554 1613 | 8534973 1293+ 688 | 1635 1856
OO0t 6enoK, /11 419+1)9 33,0+1,1* 42,44 + 1,7 38,66 +£2,3
T pHraIepHET, 1,8+0,30 1,440,21 3,6 0,40 4,3+ 0,40
MMOJIB/T
Movesas KHCIOTa, | 55 4 34 7 1824191 233+ 21,1 180 + 16,2
MMOJIB/JI
AJIT, en/n 7,7+0,91 5,4+0,53* 7,9+0,54 7,5+0,91
ACT, 1 en/n 197,2 + 8,81 118,3+16,63* 211,2 + 6,65 190,2 + 11,21

HpI/IMeanI/ICZ OP — ocHoBHOI paluoH; *— pas3iiniuAa ¢ KOHTPOJICM CTaTUCTUYCCKH 3HAYH-

MblI ipu p<0,05.
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JlaHHbIEe CBUAETENbCTBYIOT 0 TOM, YTO OMOXHUMHYECKHE MOKA3aTeJIU KPo-
BH Y Kyp He MMeEIOT CyLIeCTBEHHbIX Pa3/jiu4uii MPHU MCNOJIb30BAHUN B Pald-
OHe Pa3HbIX M0 WHIPEAUEHTHOMY COCTABY KOPMOB, 32 HCKJIKOYeHHEM TPUIJIH-
HepHuI0B, KOTOPbIe B 2 pa3a Bblllle B KOHTPoOJIe N2 2 10 CPaBHEHMIO C KOH-
TpojemM Ne 1. D10 yka3piBaeT Ha Jyullee YCBOCHHE KMPA NPH OAUHAKOBOM
AKTHBHOCTH JIMNIA3bI B 1Y0IeHAJIBLHOM COJEP:KHMOM.

IIpu nob6aBsiennu xpoma Ha poHe coeBOi 0eIKOBOM 100aBKH HAOII01a€T-
csl YBeJIMUYeHHe aKTHBHOCTH aMIJIa3bl B IJia3Me kpoBu Ha 37,8 %0, a ocTajib-
Hble MOKA3aTeJd UMEIOT TeHAEHINI0 CHUKEHHUSI 10 CPABHEHHUIO ¢ KOHTPOJIEM:
mpuncun — na 23,8 %, enokosza — na 26,3 %, wenounasn gocpamasza — na 26,1 %,
oowuti benox — na 21,4 %, mpuenuyepuovr — na 22,2 %, mouegas Kucioma — Ha
25,7 %, AJIT- na 29,9 %, ACT — na 40,1 %.

IIpu ucnob30BaHMU MUKPOA00ABKH XpoMa Ha ¢GoHe PalHOHA C MOACOJI-
HEYHBIM KMbIXOM B OMOXMMHYECKHX MOKA3ATEJAX YBEJIUYUBAETCS JUIIb aK-
TUBHOCTh ammJjia3bl Ha 50,1 %, npy 0AHOBPEeMEHHOM CHUKEHHMH IJIIOKO3bI B
kpoBu Ha 17,2 % (p<0,05). B onbITHBINA TIEpHOJT HE3aBUCUMO OT pallioHa Mpu
BBEJICHUH JTOOABKHM OKCHJIa XpOMa OTMEYAETCs TOBBIIICHUE aKTUBHOCTH aMHJIA3bl
B kpoBu Ha 37,8-50,2 %, mpu 3TOM coaep)kaHHe TIIFOKO3bl CHUXKAETCS COOTBET-
CTBEHHO Ha 26,6—17,5 %, 9T0 CBUIETEILCTBYET 00 YIIYUIICHUH YCBOCHUS TITIOKO3BI.
C 5TUM coracyeTrcs HaTMYue MEKIy aKTHBHOCTBIO aMUJIa3bl B IyOIHATLHOM CO-
JIEP)KUMOM U COJACPKAHHWEM TIIOKO3bl B KPOBH KOPPEJSIUHU, KOTOPasi B OMBITHBIN
nepuoa umeeT Kodpdurmerts! — 0,72 u munyc 0,45.

[Tpu conepkaHu¥ NTUITHI HA IIIIEHUYHOM PaIlMOHE € I00aBKOM COEBOTO KMbIXa
BBEJICHHUE OKCHJa XpOMa CIOCOOCTBYET CHIKEHHIO aKTUBHOCTHU JIMIA3bl B CONEP-
KUMOM KHIIICUYHUKA, TIPH 3TOM OMOXMMHUYECKHE MMOKa3aTeIN KPOBU Kyp-HECYIIeK

ymenbImnatorcs Ha 22—40 % B npegenax GU3NOIOTUUECKONW HOPMBI.
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Takum 00pa3oM, He3aBHCHMMO OT HHIPEJHEHTOB PalMOHa HauboJiee
00beKTHBHBIMH M0KA3aTeJSIMHU NPH YBeJIHYEeHHH KOJINYeCTBAa XpOMa B KOP-
Max SIBJISIOTCS YBeJIMYeHNE AKTUBHOCTH TPUIICMHA U CHUKEHHE CO/IepiKa-

HHUSA INIIOKO3bI B KPOBU IITHIBI.

KoumponvHuvie 6onpocut
1. Kakue ¢akTtopbl KOpMIIEHUSI BIUSIOT HA OMOXUMUYECKUN COCTaB ChIBO-
POTKHU KpOBHU?
2. Kak BimsieT Ha MUHEpAIbHBIN COCTaB CHIBOPOTKU KPOBU BBEACHHUSA B Pa-
UOHBUTAMHUHHO-MUHEPAIBHBIX MIOJKOPMOK?
3. Onumure BAMSHUE Pa3iIMYHBIX PALMOHOB KOPMIIEHUS Ha OMOXUMUYE-

CKHUC IIOKAa3aTCJIu KPOBH.
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