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IpoBeneH cpaBHUTEIbHBINM aHAIU3 BTOPUYHON CTPYKTYPHI OEJIKOB CHIBOPOTKU KPOBH OOJIBHBIX MHOXE-
CTBEHHOI MUEIOMOIi, XPOHMYECKUM JTUM(DOJIENKO30M U 3M0POBBIX JOHOPOB. BTOpUUHYIO CTPYKTYpY Oe-
KOB B COCTaB€ CBIBOPOTKU OTPEACISIIIN METOIOM WH(ppaKkpacHo criekTpocKomnuu. [TokazaHo, 4TO Mpeaio-
JKEHHBIM MOJIXO/ TTO3BOJISIET 3aPETrMCTPUPOBATh YMEHBIIIEHUE JOJIU Ol-CITUPATBHBIX y4aCTKOB U POCT KOJIH-
yecTBa B-ctoeB B 06pasiiax ChHIBOPOTKHA KPOBU GOJBHBIX MHOXECTBEHHON MUEIOMOM 110 CPABHEHUIO CO
3IO0POBBIMM TOHOPAMM U OOJILHBIMU XPOHUYECKUM JTUMDOIEIKO30M.

Katouegoie croga: HK-cnekmpockonus, MHOJMCECMBEHHAs MUEA0MA, BMOPUYHASI CMPYKMYPa OeaKa.

DOI: 10.31857/50006302920060150

MHoxecTtBeHHast muenomMa (MM) — oHKosioru-
yeckoe 3abojieBaHME KPOBHU, XapaKTEpHU3YIOIIeecs
HaJIM91eM B KpOBM TaK Ha3bIBaeMoro M-6eika, o0y-
CJIOBJICHHOTO TUIIEPIIPOAYKIIMET MOHOKJIOHAIBLHBIX
WMMYHOTIJIOOYJIMHOB, Y/WJIN UX TSDKEIBIX W JIETKHUX
mereif [1—3]. B kauecTBe ImepBMYHOrO MeTOIa IMa-
THOCTUKM MM mMpOKO MpUMEHSIETCS 2JeKTpodho-
pETUYECKMII aHaInU3, CIIOCOOHEBIN BBISIBUTH IIPHUCYT-
cTBre M-0ejiKa B BUAE XOPOIIIO pa3pelmmoit ppak-
nuu [4]. TloctaHOBKa OKOHYATEJIBHOTO IMAarHo3a
TpebyeT, OQHAKO, IIPOBEACHUST JOPOTOCTOSIINX UM-
MYHOJIOTMYECKUX MccienoBaHuii. Bmecte ¢ Tem Ta-
KOM ITOAXOJ ITO3BOJISIET BBISIBUTH JIUIIL OKOJIO 80%
cliy4aeB 3a00JieBaHUSI, B OCHOBHOM Ha MO3IHUX CTa-
mugx [, 6]. B HacTos11iee BpeMsI BO BCEM MUPE BEAET-
Cs1 aKTUBHBIM MOUCK aJIbTEPHATUBHBIX MTOAXOI0B BbI-
SIBJICHUSI 3a00JieBaHMsI, B OCOOEHHOCTH Ha OoJiee
paHHUX CTaIMsIX.

Pazsutie MM conpoBoOXKIaeTcsl CylleCTBEHHBI-
MU U3MEHEHUSIMU MpoTeoMa KpoBu. I'mnepnpoayk-

Coxkpawerus: MM — MHoXecTBeHHast muejioma, MK — uH-
dpakpacHast, XJIJI — xpounueckuii ntumdponeiikos, HIIBO —
HapylIeHHOE MTOJIHOE BHYTPEHHE OTpakeHUe.

nuss M-6eka MpUBOAUT K CUJIbHOMY YBEJIUYECHUIO
CoJiep>KaHUsI UMMYHOTJIOOYJIMHOB U UX (PparMeHTOB.
IMapannensHo y 001bHBEIX MM MoOXeT HaOII0OOaTHCS
MajeHue ColepKaHusl CBIBOPOTOYHOTO aJibOyMUHA B
kpoBu [4]. bynyun HamubGonee MHOTOYMCICHHBIMU
0eJlKaMu B COCTaBe ChIBOPOTKU KPOBU UMMYHOTJIO-
OyauHBI U albOYMMHBI 00JIaAAIOT pa3jIMYHOI BTO-
pu4yHOI CTpyKTypoil. Tak, CBIBOPOTOUHBIN anbOy-
MUH Ha JIBE TPETU COCTOMT U3 Y4YaCTKOB B Cl-CITH-
panbHOU KoHdopmamuu [7, 8] Torma Kak BO
BTOpMYHOI cTpykType IgG 6onee 70% mpuxomurcs
Ha B-ciaou [9, 10]. Takum oOGpa3zom, MBI moJjiaraeM,
YTO MpU rureprnpoaykuuu M-06enka OyneT uzMme-
HSITBCSI HE TOJIBKO CcojepXaHWe MaTOJOrMYecKoro
0Oejika B CBIBOPOTKE KPOBU, HO U CpPEHEE OTHOCHU-
TEJIbHOE COAEpKaHME TOJUMNENTUAHBIX LeTei ¢ pa3-
JINYHOM BTOPUYHOM CTPYKTYPOM.

OIHUM U3 METOIOB, MO3BOJISIIOLIUX OLIEHUTD BTO-
PUYHYIO CTPYKTYPY OEJIKOB B COCTaBE KOHLIEHTPHUPO-
BaHHBIX HEOJHOPOIHBIX CMeceii, sIBJIsieTcs MHPpa-
kpacHas (MK) criekrpockonust [11—19]. Panee Hamu
OblJIa MPOJEMOHCTPUPOBaHa IIPUHILIUITMATIbLHAS BO3-
MOXHOCTb pa3jinyaTh 00pa3lbl CHIBOPOTKM KPOBU
00JbHBIX MM 1 310poBBIX 10HOPOB 1o nx MK -cnek-
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Taﬁmma. 1. CooTBeTCTBHE ITOJIOXKEHUSI OCHOBHBIX ITOJIOC B Pa3aI0KEHNUHN «aMU ]| I» Pa3JINYHBbIM TUIIaM BTOpI/I‘IHOfI

CTPYKTYPHI MOJUTIEITUIHOMN 1IN

Crpykrypa: H,O0 D,0
O-CUpan 1650—1657 cm™! 1649—1656 cm™ !
3 o-Crimpanm 1656—1663 cm~! —
1612—1640 cm~!
B-ciou (aHTMNApAUIEIBHBIC) Oco60 BbIpaxkeHsbl: 1624 + 2 cm~, 1630 £ 2 cm~!
1627 £ 2cem L 1633 £ 2 em™!
1626—1640 cm~!
B-ciou (mapannenbHbIe) Oco60 BeIpaxkeHb: 1627 £ 2 cm™ ), 1630 £ 2 cm~!
1633 £ 2 cm™!
1662—1696 cm~! 1663 £ 2 cm!
Oc060 BbIpaxkeHbl: 1667 =2 cm™!, 1671 £ 2 cm~!
IToBopoTsl
1675+ 2cm L, 1680 £ 2 cm ], 1683 £ 2 cm!
1685+ 2cm~ !, 1691 £ 2 cm! 1689 + 2 cm~!
HeynopsanodyeHHas CTPyKTypa 1640—1651 cm ! 1645 + 4 cm!

TpaMm [16, 20]. B maHHOIT paGoTe Ha OCHOBE CYIIE-
CTBEHHO OoJice OOIIMPHON BBIOOPKU TTPOBOIUTCS
CpaBHUTEJILHBIN aHAIN3 BTOPUYHO CTPYKTYpPHI Oe-
KOB B COCTaB€ CHIBOPOTKM KPOBU OOJIbHBIX MHOXKE-
CTBEHHOI MHUEJIOMOIi, XpOHUYECKUM JIMMQPOJICHKO-
30M (XJIJI) 1 3mO0pOBEIX TOHOPOB.

MATEPUAJIBI U METOJbI

ITonyyenue o0pa3oB CHIBOPOTKH KpoBU. [LJIs1 T10-
JIydeHHsI 00pa31ioB CHIBOPOTKM KPOBU MCIIOIL30BaIN
npooupku S-Monovette (Sarstedt, I'epmaHus) ¢ ak-
TUBaTOpoM cBepThiBaHUsI. CoOpaHHBIE O0OO0pa3Illbl
KPOBM OCTaBsUIA B IIPOOMPKAx B TeUCHUE
20—30 muH npu KOMHAaTHOM TeMIiepaType
(18—24°C), nocJiie yero neHTpuyrupoBajii B TeUe-
Hue 15 muH nipu ckopoctu 3000 06/MuH (1000 g) Ha
ueHtpudyre Heraeus Labofuge 200 (Thermo Scien-
tific, CIIIA). o npoBeneHust (GU3NKO-XUMHUIECKHUX
HCCIeAOBaHUI 00pa3lbl 3aMOPaXXUBAI U XpaHWIA
npu teMiepatype —30°C.

HNK-cneKkTpbl HAPYHIEHHOTO MOJHOTO BHYTPEHHETO
oTpaxenus perucrpupoBanu Ha MK-Dypbe-crnek-
tpoMeTpe Nicolet 8700 (Thermo Scientific, CIIIA),
OCHAILIEHHOM IIPUCTAaBKOIT OTHOKPATHOTO HapyIIeH-
HOTO IT0JIHOTO BHyTpeHHero orpaxkeHus (HIIBO) na
OCHOBE KpMCTajllla aJiMa3a, a TAakK>Ke HU3KOITYMSIITM
MCT(HgCdTe)-gerektopom. Onrudeckue MOyTH
MPOAYBAJIM CYXUM BO3myXoM. CIIeKTphl peTUCTPUPO-
Bann B nuanaszoHe 4000—600 cM~!' ¢ paspemieHnem

2cem L Kaxnprit cnexTp ycpenHsun o 128-mu Ha-
koruieHusiM. Koppeknuio 0a30Boit JMHUU U oOpa-
OOTKY CIIEKTPOB MPOBOIMIM MO OIMCAHHON paHee
Mmetonuke [15].

Cnektppl HWK-norjiomeHuss perucTpupoBalii B
pactBopax D,O, uzoronHoe 3aMelIeHE PaCTBOPH-
TeJIsT IPOBOIUIN COLIACHO OMMCAHHON paHee METO-
muke [18]. U3mepenus mpoBomuin Ha mpunoope Ten-
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or27 (Bruker, 'epmanus) B pa30OpHBIX KIOBETaX Ha
ocHOoBe KpuctaioB BaF, ¢ mnuHO# onrtnueckoro

oyt 50 MkMm. CHeKTpbl perUCTPUPOBAIM C IIIaroM

2cm~! B nmamasone 4000—800 cm L. IlepBuunyio
00pabOTKy 1 aHAJIU3 CIIEKTPOB MPOBOJAWIIN C UCTIOb-
30BaHMEM MMPOTPAMMHOTO 00eCIIeUeHUS, TIOCTaBIIsIe-
MOTO C TpUOOPOM.

AHAJIM3 BTOPUYHOIM CTPYKTYpPbl IPOBOMMIN ITyTEM
pa3noXeHUsI TOJIOCH! «aMu I» Ha cocTaBiisionye Ha
OCHOBE aHaJii3a CIeKTpa BTOPOI IMPOU3BOAHON IO
oInuvcaHHOI paHee MeTonauke [ 15, 16]. Kaxawrit momy-
YeHHBIA KOHTYP B PAa3JIOKEHUM COIOCTABIISUIM C
OmnpeleIeHHbBIM TUIIOM BTOPUYHON  CTPYKTYpPHI
(Tabi. 1) cormacHO MOJIy4eHHBIM paHee OTHECECHUSIM
[11, 12, 21-24]. om0 KaxXIOTO THUIIa BTOPUIHOMN
CTPYKTYPBI B OOILIEN CTPYKType OenaKa omnpenessiiiv
I10 J0JIe TUIOIAaa COOTBETCTBYIOIIETO KOHTYpPA B II0-
noce «amug I». [ToryaeHHBIE pe3yIbTaThl OCHOBAHBI
Ha aHaim3e MK-criekTpoB 00pa3loB CHIBOPOTKU
KpoBu 60 300pOBBIX JOHOPOB, 45 MAlIMEHTOB C AUa-
rHo30M MM u 15 manmenTos ¢ auardo3zom XJIJI.

PE3YJIbTATbBI 1 OBCYXIEHHUE

[Mornomenne 6e1KOBBIX MOJIEKy B cpemHeM MK -
JIraria3oHe 0OyCJIOBJIEHO B IIEPBYIO ouepeab Kojieba-
HUSIMM B TIENTUIHOM CBSI3U. DTU KOJIEOAHUS ITPOSIB-
JITIOTCI B CHEKTPax B BHUIE HECKOJBKUX IITUPOKUX
MOJI0C, M3BECTHBIX KaK MOJOCH «aMua». Haunbonee
MHMOPMATUBHBLIMU IIPU aHAJIU3€ BTOPUYHOM CTPYK-
Typbl 6el1KOB SBISTIOTCS KoJiebaHus rpyrnmn C=0 u
N—H nenTtunHoii csa3u [15, 25, 26]. Hanbosee Boc-
MPOU3BOAMMBIE Pe3yJbTaThl ITO3BOJISIET IIOJIYYUTh
aHaJIN3 CYMepHo3uIUM KoJebaHU KapOOHWIbHBIX

TPYIII, TIPOSIBJISIIOLIEICS B CIIEKTPE B BUIE MOJIOCHI

«amup I» B okpectHocTH 1650 em L

Ha mpaktuke peructpauusi MK-crekTpoB Bol-
HBIX PACTBOPOB OEJIKOB OCJIOXHSIETCS CUJIbHBIM TI0-
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Puc. 1. Cnexrpst MK-nornoieHus cblBOpoTKU KpoBu ipu u3Mepenuu MerogoMm HITBO B D,O (a) u B Bone (0): / — criekTp

CBIBOPOTKHU, 2 — CIIEKTP pacCTBOPUTEJISI.

rnowmenuneM Bonbl (H,O) B 37Ol O6snacTu criekTpa.

OmgHUM W3 BO3MOXHEBEIX ITyTeil aHajam3a ITOJOCHI
«amu1 I» B pacTBOpax SIBISIETCS NCTIOJIB30BaHHE N30~
TOIMTHOTO 3aMEelIeHUST pACTBOPUTEISI Ha TSKEJIYIO BO-
oy (D,0), y xoTopoil B obyacTi Mojiockl «amun I»

MMeeTCsI OKHO ITpo3payHocTu (puc. la). M3oTromHoe
3aMeIIeHNe TTO3BOJISIET TOOUTHCS YIOBIECTBOPUTEIIb-
HOIO COOTHOIIEHUSI CUTHAJI/IIyM, NaeT HaaexKHOe
onpeaelieHe BTOPUYHOM CTPYKTYPHI OCJIKOB B IIPO-
0e, omHaKO TpeOyeT JOBOJIBHO IMTEIbHON Mpo0o-
MOArOTOBKU. JIpyroii BO3MOXHBIN MOAXOH OCHOBaH
Ha npuMeHeHun Metoga HITBO. MeTton ocHOBaH Ha
3¢ PeKTe TTOTHOro0 BHYTPEHHETO OTPaKEHUS 3JIeK-
TPOMAarHUTHOM BOJIHBI Ha TpaHULE pasaena IBYX
cpen. Ilpu TakoM OoTpaxkeHMM MPOMCXOAUT YaCTUU-
HOE€ TIPOHUMKHOBEHMUE HU3JTy4eHUSI B IIPUTPaHUYHBIC
obJiacTu coceHel cpeaibl Ha ITTyOMHY OKOJIO YeTBep-
TH JIJIMHBI BOJIHEL. B pe3ynbraTe oTpakeHHasi BOJIHA
CONIEPKUT MHMOPMAIIUIO O CBOMCTBAX MpUIPaHUY-
HOTO CJiosl coceaHei cpeabl. BMecTe ¢ TeM 3aBUCH-
MOCTb TJIyOMHBI IIPOHUKHOBEHUS Jyda OT IJIMHBI
BOJIHBI TPeOyeT MpOBeIeHUS KOPPEKTUPOBKMU abCO-
JIIOTHBIX BEJIMYMH TTOIJIOLIEHUSI B Pa3IMYHBIX 00j1a-
ctax cnekrpa. IlompaBoyHast ¢pyHKIIMS OymeT 3aBU-
CETb HE TOJIBKO OT AJMHBI BOJIHBI, HO 1 OT pa3jinyus
MokasaTejieil ImpeoMJICHUs ABYX Cpel, a TakKe OT
yriia mageHus ayda. Ha mpakTtuke mist co3gaHus Io-
HOro BHYTPEHHETO OTpPa*kK€HUs HCIOJb3YIOT IIPO-
3payHble B MK-0061acTu MaTepuabl ¢ BBICOKUM MO-
KazaTejieM IIPeIOMJIEHHS, HAa TTOBEPXHOCTh KOTOPBIX
HaHOCST MccienyeMblii oopasel. IIpu Takoil cxeme
MIPOBEACHUSI W3MEPEHUII BIUSHUE PaCTBOPUTEIIS
OKAa3bIBaeTCsI MWHMMAJIbHBIM, BCJIEACTBHE MAaJIOK
IIyOMHBI IPOHUKHOBEeHMS Jiy4ya B cpeny. [1o aToii ke
MIpUYIMHE HEOOXOIMMO HUCII0Ib30BaTh 00pa31bl C 10-
CTaTOYHO BBICOKHMM COIEePKaHUEM MCCIEAyeMOTO Be-

mectBa. Bboicokre KOHIIEHTpalluu OEJKOB B ChIBO-
pOTKE KpPOBU TIO3BOJISIIOT WCIIOJb30BaTh JAaHHBIN
Moaxoa 0e3 MOTOJHUTENbHONH IPOOOIIOATOTOBKMU.
OnHako B 3TOM cjly4yae B CIIEKTpax BO3MOXHO IMOSIB-
JieHue apredakToB, CBSI3aHHBIX C OIIMOKaMU KOM-
neHcauuu Bxiaga pacrsopurens (H,O) (puc. 16).

B nanHOIi paGoTe HaMu TIPOBEAEH CPaBHUTEJb-
Hbl1 aHanmu3 UMK-crekTpoB 00pa3loB CHIBOPOTKU
KPOBHU 3I0POBBIX TOHOPOB, 00JbHBIX MM u XJIJI,
KaK MOCJIe M30TOIMHOIOo 3aMelleHus (puc. 2a), Tak u
0e3 JoNoJIHUTEIbHOU moarotoBku Metonom HITBO
(puc. 26). B cnekTpax morjiaoleHnusI OTYCTINBO BBI-
JIEJISTIOTCS. IBe IIOJIOCHL: Imonoca «amun I» (1700—

1600 CM_l), COOTBETCTBYIOIIAs] BAJICHTHBIM KOJieOa-
HUSIM KapOoHWIbHOM rpynmbl C=0 MenTuaIHOM! CBsI-
31, a Takxe mojoca «amua I1I» (1600—1500 cem~ !B
pactBopax H,0), mbo cooTBeTcTByIOIAs €if mocie

M30TOMMHOTO 3aMmellleHuss Tojoca <«amun Il¢»
(1500-1400 cm g pactBopax D,0), mpoucxonsguive

OT cyHnepno3uuumu AeOpMallMOHHBIX KOJIEOaHUIA
cBsa3u N—H (N—D), cBsg3aHHBIX ¢ BaJIEeHTHBIMU KO-
nedanussmMu cBsizu C—N. Ha puc. 1 oT4eTIMBO BUIHO
otTiimyue B popMe 1moJioc «aMuz I» B cnekTpax oopas-
noB MM, oTpaxaroiiee U3MeHeHE OTHOCUTEIIBHOTO
COJIep>KaHMUsI YJYacCTKOB B O-CITUPAJIbHBIX U [3-Cl10¥i-
HBIX KOH(OPMAIIMIX BCICACTBUE THUIIEPIIPOTYKIINN
WUMMYHOIJIOOYJIMHOB. [IyIs1 ompeneneHust yaeabHOTO
coJllep>KaHusl pa3IMYHBIX TUTIOB BTOPUYHOM CTPYKTY-
pBl B IIpO0E OBLIO IIPOBEACHO pPa3JIOKEHHUE IT0JIOC
«amuz I» Ha cocTaBisgoNINEe METOIOM BTOPOI ITPON3-
BonHoii [15]. XapakTepHble pa3I0XXeHUsI CIICKTPOB
CBIBOPOTKM KpPOBHU 3IOPOBBLIX ITOHOPOB, OOJILHBIX
MM u XJIJI npencrasnensl Ha puc. 3 (H,O) u puc. 4
(D,0). OtHeceHus MOMYYEHHBIX B PE3yJbTaTe pas-
JIOXKEeHUs moJjioc TpeacTaBieHbl B Tada. 1. Ha ocHo-
Ne 6 2020
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Puc. 2. Cnexrper UK-nornomenus csiBopoTku Kposu npu usmepeHuu Metogom HITBO B D50 (a) u B Boze (6): / — nauueHT

¢ MM, 2 — martuent ¢ XJIJI, 3 — 3m0poBbIii JOHOP.

BaHUM ITPUBEICHHBIX OTHECEHUI OBIJIO OIpeaesieHO
CcpelHee CoIepKaHUe KaXXIOoro TUIMAa BTOPUYHBIX
CTPYKTYp BO BCeX oOpa3liax.

brio ycTraHoBIeHO, YTO HanboJiee THPOPMATHUB-
HBIMU MIPU CPaBHEHUU 00Pa3lioB SIBJISIFOTCS MTOKa3a-
TeIW COIEPXaHUs O-CIIMPATbHBIX M [3-CIIOMHBIX
Y4acTKOB (Ta0i. 2). AHaJINU3 pe3yabTaTOB, MOJTyIeH-
HBIX ¢ ucnojb3oBaHueM TpuctaBku HITBO, moka-
3aJl, YTO B CBIBOPOTKE KPOBU 3IOPOBBLIX JTOHOPOB U
0obHBIX XJIJI HOMUHUPYIOT TOJUTIETITUAHBIC LETTH
B Q-CITUPANIbHBIX KOH(MopMalusax (okoiao 50%), To-
Ia Kak yY4acTKU C [3-CTpYKTypaMu pa3indHOIO TUIIA
cocTaBisoT 4yTh 6ojee 40%. Jlist oGpas3iioB 60Jb-
HbIX MM KapTHHA TPOTUBOMONOXHAS: JOMUHUPYIOT
Y4aCTKHU ¢ B-CcTpyKTypoii (boiee 50%), Torma Kak a0-
JIsT o-crupaneil mamaeT g0 ypoBHsa Hinke 40%. Jia
OIMMCAHHOI BHIIIE TIPOLEAYPhl aHAINM3a BTOPUYHOI
CTPYKTYPEI OCJIKOB ITO CIEKTPaM BOOHBIX PAaCTBOPOB
XapakKTepHa JOCTaTOYHO BBHICOKasl MOTpPelIHOCTh B
OTpeNeICHUU COAEepPXaHUSI C-CIUPAJbHBIX YJYacT-
KOB, OOyCJIOBJIEHHAsI TIepeKpPbIBAHUEM COOTBETCTBY-
IOLIEN TOJIOCHI B Pa3JIOKEHUM C MOJ0COI MOTJIOoLIEe-
Hus Bonbl. [Tpu 3TOM B rpymrie o6pa3ioB, MOay4YeH-
HBIX W3 CBIBOPOTKM KpOBM OOJbHBIX MM,
JIOTIOJIHUTEJILHO HAOJII0AAETCSI TOCTAaTOYHO BhICOKAS
Te€TEepOreHHOCTb, W aOCOJIIOTHBIE ITOKa3aTejaud OT-
JIEIbHBIX 00pa310B MOTYT 3aMETHO OTJIMYAThCs. DTO
O0OYCIOBIEHO OOBEKTMBHBIMU PA3JIMUMSIMH, B TOM
qrcie pa3IuuUusIMU B TUTIE U KOJIUUYECTBE CEKPETUPY-
emoro M-6eKka y malueHToB ¢ pa3HbIM TUTIOM M M.
CpaBHeHnEe 00pa3lloB CHIBOPOTKM KPOBU OOJBHBIX
MM c pesysibTaTaMu aHajiu3a BTOPOU KOHTPOJIbHOM
rpynmbl — 00JbHBIX XJIJI, y KOTOPBIX OTCYTCTBYET T~
MEePOPOAYKIIMS UMMYHOTIJIOOYJIMHOB U MX (pparMeH-
TOB, BBISIBIIIJ aHAJIOTMUHBIE pa3anuusi. Takum odpa-
30M, M3MEHEHMsI, HabIogaeMble B CIIEKTpaxX, 00y-
CJIOBJIEHBI OCOOCHHOCTSIMM pa3Butusa MM, a He
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pasinunusaMmn 0eJIKOBOTO cOoCTaBa CbIBOPOTKM KPOBU
3A0POBLIX JOHOPOB OT IMMAallMCHTOB C HpOI/ISBOHBHOfI
naToJIorTuen KpOBMU.

Anamm3 MK-cnekrpoB o00pasloB ChIBOPOTKU
KPOBH, TTOABEPTaBIINXCS N30TOITHOMY 3aMEIeHUIO,
IIaJl pe3yIbTaThl, TIOJTHOCTHIO aHAJTOTUYHBIE OTTMCaH-
HbIM BbIe (Tabi. 2). a1 BTOPUYHOM CTPYKTYpPBI
0OeTKOB B CEIBOPOTKE KpOBH ITalieHTOB ¢ MM xapak-
TEPHO TOBBIIEHHOE IT0 CPABHEHUIO CO 3IOPOBBIMU
IoHOpaMu cojepxaHue B-ctpykryp (54 £ 5%) n
CHIKEHUE IOJIN O-CITUPaIbHBIX y4acTKOB (38 = 2%).
HawnbGosee HarnssgHO 3aperucTpUpOBaHHBIE N3MEHE-
HUSI TPOSIBJISIIOTCS ITPU aHAJIM3€ COOTHOLLIEHUS MEX-
Iy OCHOBHBIMU TUIIAMHW BTOPUYHBIX CTPYKTYpP B HC-
ciaenyeMblx obopasuax (tabi. 2). B yactHocTH, COOT-
HOIlIIEHWE BKJIAQNOB O-CHUPAIbHBIX YYacCTKOB W
B-CTpyKTyp maet IS 3MOPOBBIX MALIMEHTOB B Cpel-
HeM BeanunHy 1.1 (1.04 £ 0.06 ipu n3MepeHUsIX Me-
tonom HIIBO u 1 13 = 0.07 B pactBOpax D,0). B To

Ke BpeMs 11 00JbHBIX MM 3TOT mapamMeTp cylie-
CTBEHHO MeEHbIlIe M cocTaBiasieT B cpeaHeM 0.7
(0.7 0.1 opu wusmepeHusix merogom HIIBO wu
0.70 £ 0.04 B pactBOpax D,0). Takum obpazom, 0ba

MOIXO0Aa JAJI XOPOIIIO COIIACYIOIINECS MEXKIY CO-
0o0Ii pe3yabTaThl, YTO ITO3BOJISICT MCIIOJb30BaTh IJIsI
9KCIIpecc-aHaJin3a BTOPUYHOI CTPYKTYphI OEJIKOB B
cocTtaBe cbIBOpOTKU KpoBu MeTon HITBO 6e3 kakoii-
JI100 NOMOJHUTEIbHOM MOATOTOBKM 00pa3iioB. Bme-
CTe C TeM U3MEepEHUsI, IIPOBeJICHHbIE B pPacTBOpPax
D,0, No3BOMMIM 3aMETHO IIOBBICUTH TOYHOCTb

oripelesieHUsl JOJU Q-Crupaneidi BO BTOPUYHOI
CTPYKType OeJIKOB O1aromapsi OTCYTCTBUIO TTOJIOC TTO-
IJIOIIEHUST pacTBOpPUTENISI B HaHHOM oOmactu. Kak
CIIeCTBUE, B YMEPEHHO TeTepOreHHBIX OOpasliax
300POBBIX JOHOPOB 1 manueHToB ¢ XJIJI pu usme-
peHusx B D,O ynanoch BBISIBUTh HE3HAUMTEIbHBIE
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Puc. 3. [Ipumep pas3noxeHUsT IIOJOCH «aMup I» mpu
peructpaiuu criekrtpa MeronoM HITBO: (a) — mamueHT ¢
MM, (6) — maumeHT ¢ XJIJI, (B) — 3M0POBBIii AOHOD.

OTIMYMS B CONEPXKAHUU O-CIUPAIBHBIX YYaCTKOB:
54+2% n 49 £ 1% coortBerctBeHHO. Habimomaemoe
CHIKEHUE 0N O-CITUPATBHBIX YYACTKOB Y MALMEHTOB
¢ XJIJT MOXeT OBbITh CJIEACTBUEM TMOHVKEHUS YPOBHS
CBIBOPOTOYHOI'O aJIbLOYMUHA B CHIBOPOTKE KPOBU IIpU
pasBuTuu 3a6oneBanus. CHIDKEHUE YPOBHS CBIBOPO-
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Puc. 4. TlpuMmep pasnoxeHus IOJOCHI «amMum I» mpu
perucTpaluu cnekrpa B pactsope D,O: (a) — mauueHT ¢
MM, (6) — maumeHT ¢ XJIJ1, (B) — 3mOpOBBIit TOHOD.

TOYHOTO aJIbLOYMHHA B KPOBHM MOKET HAOTIOOATHCS TIPU
Pa3IMYHBIX 3a00JIeBaHUSIX 1 HE SIBJISIETCSI YHUKAIBLHOMN
ocobenHocthio XJIJI. laHHOE OOCTOSITEILCTBO C Ha-
e TOUKU 3pEeHUs] YKA3bIBaeT Ha MEePCHEKTUBHOCTH
HMCIOJIb30BaHUS JAaHHOTIO MOAX0Ja IpU U3YYECHUU U
JINATHOCTUKE OoJjiee IIIMPOKOTro Kpyra 3a00JIeBaHUIA.
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Taoauuna 2. [TporieHTHOE coepkaHUe YYaCTKOB B O.-CITUPATBHBIX U B-CIIOMHBIX KOH(GOPMAIIMSIX U UX COOTHOIIIEHNE B

006pasiiax CbIBOPOTKU KPOBU

Tun BTOpUYHOM CTPYKTYPHI: 310pOBEIe JOHOPHI BO;I/ESIBE Bonpabie XJ1J1
HITBO 49 + 3% 38+ 8% 51+2%
a-crvpaiu

D,0 54+2% 38+2% 49+ 1%

HITBO 47 + 2% 54+ 5% 46 £ 2%
B-cTpyKTYypHI

D,0 48 + 3% 54+ 5% 46 + 2%

HITBO 1.04 £ 0.06 0.7+0.1 1.11 £ 0.05
a/p
D,0 1.13 £ 0.07 0.70 £ 0.04 1.07 £ 0.04
SAKITIOYEHUME KOH®JIMKT MHTEPECOB

COOTBETCTBUE PE3YJILTATOB, MOJYYEHHBIX B ABYX
pPa3INYHBIX CEPUSIX DKCIIEPUMEHTOB, TTO3BOJISIET 3a-
KJTIIOYUTh, YTO 00a IMOIXO0/a OKAa3bIBAIOTCSI TIPUTOJI-
HBIMU JIJ1sI OTIPeAeIEHIUS BTOPUYHOM CTPYKTYPHI Oell-
KOB B COCTaBe ChIBOPOTKM KpoBU. [lonyuyeHHBIE HaA-
MU pe3yabTaThl yKa3bIBaloT Ha TO, 4yto MK-
CIEKTPOCKOITHS TTO3BOJISIET BBIAESITH 00pas3Ibl ChI-
BOPOTKM KPOBH MAIIMEHTOB ¢ farHo3oM MM Ha do-
HE 3J0POBBIX JOHOPOB. MOXHO TakKXe 3aKJIOYUTh,
YTO TP TUTIEPIIPOAYKIINYA MOHOKJIIOHAIBHBIX UMMY-
HOIJIOOYJIMHOB B CBHIBOPOTKE KPOBU OOJIBHBIX MM
yIaeTcsl HabIoaaTh YBeIMYEHUE TOJIU TTOJIMTTCTITUI -
HBIX LIeTei B 3-CIIOMHBIX KOHGOopMausax Ha 6—9% u
YMEHBIIIEHUE JOJIU C-CITUPAJIbHBIX YYaCTKOB Ha 8—
16%. HanHble pa3inyusl MOXHO HaOII0OATh MTyTeM
npsimoro aHanu3a MK-crekTpa ChIBOPOTKM KPOBU B
00JIaCTH TIOJNOCHI «aMUI I» 6e3 Kakoi-11bo I0IoJI-
HUTEJIBbHOM TPOOOITOATOTOBKM oOpa3ma. Bmecrte ¢
TeM pe3ybTaThl HAIIMX HAOJIIOAECHUI TT0KA3aJIu, YTO
MMEIOTCS TaKKe HeOOJIbIINe pasINyvs B CITEKTpax
300POBBIX TOHOPOB M 00abHBEIX XJIJI, KOTOpEIE HAaM
yIaJ10Ch BBISIBUTH TOJILKO IIPY U3MEPEHUSIX B pACTBO-
pax D,O.

BIIATOIAPHOCTH

YacTp paboT ObLIa BBHIIIOJIHEHA C MCITOJIb30BaHU -
€M O00OpyIOBaHUSI PECYPCHBIX IEHTPOB HAy4YHOTO
napka CIIOI'Y («OnTudeckue W Jia3epHBIE METOIIbI
HUCCIEeNOBaHUSI BellecTBa» «lleHTp [OMarHOCTUKU
(GYHKIIMOHAIbHBIX MAaTePUAJIOB JIJISI MEIUIIMHBI (hap-
MAaKOJIOTMM M HAHO3JIEKTPOHUKIN», «HaHOoTexHOIIO0-
rumn», « KpruoreHHbI OTaeI» ).

NCTOYHUKU ®PUHAHCHUPOBAHUA

Pa6oTa BeImosiHEeHa ITpy (pHAHCOBOU MOAAEPXKKE
Poccuiickoro ¢poHna (pyHaaMeHTaTbHBIX UCCIeI0BA -
Huii (rpant Ne 18-08-01500).
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ABTOpHI 3asBISIOT 00 OTCYTCTBHM KOHQIIMKTa WH-
TEPECOoB.

COBJIIIOAEHUE STUYECKHNX CTAHIAPTOB

Bce nipouienypbl, BLITOJTHEHHbBIE B UCCIIETOBAHUMN
C ydJacTUeM JIoleil, COOTBETCTBOBAIU STUYECKUM
craHmapTam XeJIbCUHKCKOM aekmapannu 1964 r. u ee
MOCAeAYIOINUM U3MeHeHUsIM. OT y4aCTHUKOB UCCIIe-
JIOBAaHUSI OBUIO MOJIYyYeHO MH(MOPMUPOBAHHOE H006-
POBOJILHOE COTIJIacHue.
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Infrared Spectroscopy of Serum from Patients with Oncohematological Diseases
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A comparative analysis was performed of the secondary structure of serum proteins in patients with multiple
myeloma, chronic lymphocytic leukemia patients and healthy donors. Determination of serum protein sec-
ondary structure was accomplished by the application of IR spectroscopy. It has been shown that the pro-
posed approach allows to detect a decrease in the length of a-helical regions and an increase in the content
of B-sheets in the serum of patients with multiple myeloma compared to healthy donors and chronic lympho-

cytic leukemia patients.

Keywords: IR spectroscopy, multiple myeloma, protein secondary structure
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