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Pesiome

AKTYanbHOCTb: KpUCTannockonma — METOA AMArHOCTVKY brionorudeckix xuakocTeit (5XK) no3sonseT oLeHNUTb pusnueckme
CBOWCTBa KprcTannoB K nocne aernapataLmm, a Takke KOCBEHHO ONPEAENNTb COCTOAHME NpoTeoma bK. Kpuctannorpadus
CnocobCTBYET BbIABNEHMIO MATONOMMUECKMX MPOLECCOB (BOCNaneHvie, OHKOreHe3, TpaBMa) B OpraHu3mMe 1 anbHeiemy
OTCNEXMBaHMIO 3GHEKTUBHOCTY NneveHus. [ledekT depmerta HAD NpuBOANT K PE3KOMY CHKEHMIO KETOreHe3a, Hakore-
HIIO KUPHbIX KCIIOT C [IIMHHOW LiEMbo, NOBbILIEHMIO 00Pa30BaHMA AMKAPOOHOBBIX KNCIOT, HEraTUBHO BAUSIOLLMX HA TKAHU
rONOBHOrO MO3ra, CepALa v NeyeHu, MHrMbrpoBaHne paaa GepMeHTOB (B YUaCTHOCTH, GEPMEHTOB MIIOKOHEOreHe3a).

Llenb: npoBefieHWe CPABHUTENBHOIO aHanM3a PesynsTaTos KPYCTanN0CKONMUeCKoro NCCnefoBaHna GUONornyecKmx XILKo-
CTeli B HOPMe ¥ MPU NaTonorum obMeHa BeLLecTs.

Matepuanbl n meTofbl. Kprctannockonuyeckoe nccnefoBanmve cioHel 20 yenosek 1 Mouwn 7 obcneayembix aetei 6e3
BepPUGULIMPOBAHHOIO AMArHo3a, CBA3aHHONO C Natonorvert obmeHa BelecTs 1 pedeHka C yCTaHOBNEHHOM naTonoruei
QEPMEHTHBIX CUCTEM C MOPAXKEHWNEM NEYEHM.

[lnA netanbHoro aHanM3a pesynsTatos UCCNeA0BaHNA Obina paccMoTpeHa uctopua bonesHn pebenka b., 10 mecALes, rocnu-
TaNV31MPOBAHHOrO B VIHCTUTYT NeAMaTPUM YHUBEPCUTETCKOW KNMHUKM [TPUBOIKCKOrO MCCe[0BATENBCKOTO MEAULIMHCKOrO
yHusepcuteta B 2022 rogy.

EDN: RBLWHQ

,U,I/ICKyCCI/IFl. Kpl/ICTaJ'IJ'IOI'eHHaH AKTUBHOCTb B1ONOrYecKmx MKMOKOCTEN NaUMeHTa ¢ BpOMﬂ,eHHOVI SH3VMONATHEN NeYeHu
CyLleCTBEHHO TpaHC(bOle/IpyeTCﬂ. B BbICYLWEHHbIX MUKPOMpPEnapaTax Moyn d)MKCVIpOBaJ'Il/I YMEPEHHOE HapaCTaHNe KpNCTanno-
o6pa3y+ou_lel7| cnocobHoCTY 6V|ocpe,£u>|, Ha 4YTO yKa3bIBAET NOBbILLEHME YDOBHA KPNUCTANN3YEMOCTU N MHOEKCa CTPYKTYPHOCTN.
O natonornyeckom XapakTtepe M3MEHEHWI CBUAETENBCTBOBANO pe3Koe BO3pacCTaHue CTeneHn AeCTpyKUMn KpUCTann4eCckmx

CTPYKTYp B d)aumm. Takxe BblpaxeHHble CABUT KPUCTaNIOreHHbIX CBOWVICTB BbIAABNEHDI B KPUCTaINorpaMmax CbiIBOPOTKMU

KPOBWM MalMeHTa No akTMBaLnn ,D,eI'I/I,ElpaTaLI,I/IOHHOVI CTPYKTYypU3aunin CbIBOPOTKA KPOBW, Ha YTO YKA3bIBAET HapaCTaHne
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KPUCTannn3yeMoCTy U MHAEKCa CTPYKTYPHOCTH. AHANorMyHo 06pa3uam Mouu, B IaHHOM G1MONOr1uecKoi XKMAKOCTU GUKCH-
pOBaNV pesKoe yBennyeHe cTeneHn AeCTpyKUMmM Gpaumm no cpaBHeHnio ¢ 0bpaslamui 3OPOBbIX JeTeil.

BbiBofbl. MeToz KpUCTannockonuyeckoro nccnefoBaHnsg Guonornyeckinx XnaKkocTein UMeeT NoTeHLMan B AUarHoCcTuke
BPOXAEHHbIX 1 NPYOOPETEHHbBIX CTOMKMX HapyLleHni obmeHa BELEeCTB B CUny MHGOPMATUBHOCTM U MPOCTOTbI U SKOHOMM-
UeCKM BbIFOIHOrO UCCeoBaHUA B pamKax AvcnaHepu3aLmm.

KntoueBble ciioBa: KpucTannockonus, aeduumt depmerTa 3-ruapokcr-aunn-KoA-nermaporeHass (HAD), neamatpus

KoHOAMKT MHTepecoB. ABTOPbI 3aABASAIOT 06 OTCYTCTBUM KOHMMNKTA MHTEPECOB.
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Summary

Relevance: Crystalloscopy — a method for diagnosing biological fluids (BF) allows you to evaluate the physical properties of
BF crystals after dehydration, as well as indirectly determine the state of the BF proteome. Crystallography helps to identify
pathological processes (inflammation, oncogenesis, trauma) in the body and further monitor the effectiveness of treatment.
A defect in the HAD enzyme leads to a sharp decrease in ketogenesis, the accumulation of long-chain fatty acids, an increase
in the formation of dicarboxylic acids that negatively affect the tissues of the brain, heart and liver, and inhibition of a number
of enzymes (in particular, gluconeogenesis enzymes).

Objective: to conduct a comparative analysis of the results of crystalloscopic examination of biological fluids in normal and
metabolic pathology.

Materials. Materials and methods: Crystalloscopic examination of saliva of 20 people and urine of 7 examined children without
a verified diagnosis associated with metabolic pathology and a child with an established pathology of enzyme systems with
liver damage. For a detailed analysis of the results of the study, the case history of child B., 10 months old, hospitalized at the
Institute of Pediatrics of the University Clinic of the Volga Research Medical University in 2022, was considered.
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Discussion: The crystallogenic activity of the biological fluids of a patient with congenital liver enzymopathy is significantly
transformed. In dried micropreparations of urine, a moderate increase in the crystal-forming ability of the biomedium was
recorded, as indicated by an increase in the level of crystallization and structural index. A sharp increase in the degree of
destruction of crystalline structures in the facies testified to the pathological nature of the changes. Also, pronounced shifts
in the crystallogenic properties were revealed in the crystallograms of the patient’s blood serum according to the activation
of dehydration structurization of the blood serum, as indicated by an increase in crystallization and structure index. Similar to
urine samples, a sharp increase in the degree of facies destruction was recorded in this biological fluid compared to samples
from healthy children.

Conclusions: The method of crystalloscopic examination of biological fluids has the potential in the diagnosis of congenital
and acquired persistent metabolic disorders due to the information content and simplicity and cost-effective study within

the framework of medical examination.

Keywords: crystalloscopy, deficiency of the enzyme 3-hydroxy-acyl-CoA dehydrogenase (HAD), pediatrics
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BBepeHune

Kpucranimockonus — MeToy, ;UarHoCTUKY 6moornye-
ckux xupkocreit (B)K) mosBosser oneHuTs pusmde-
cK1e cBo¥icTBa Kpuctamnos biK moce gernpgparanumy,
a Tak)Xe KOCBEHHO OIIPefie/INTb COCTOsIHIUE IIPOTEOMA
BX [1, 3, 4]. Kpucrannorpadus cnoco6cTByeT BbI-
SIBJICHMIO IIaTOTIOTMYECKUX IPOLeccoB (BOCIaeHue,
OHKOTeHe3, TpaBMa) B OpraHM3Me U Ja/IbHeieMy
OTCIeXUBAHMIO 3G (HEKTUBHOCTH JIEI€HNS.
Heduunr pepmenra 3-rupgpoxcu-anun-KoA-
merupporeHassl (HAD) sB/IsieTCsl TeHETUYECKN HeTep-
MUHUPOBaHHBIM 3a60/IeBaHMEM IPYIIIBI 1e(PEKTOB

MaTtepunan n metoabl

Kpucrannockonmyeckoe uccienoBanme caoHbI 20
4e/I0BEK U MOul, y 7 06C/IefyeMbIX feTelt 6e3 Bepu-
GULMpPOBaHHOTO MAarHO3a, CBA3aHHOTO C IATOJIOT Mt
06MeHa BelecTB 1 y 1 pebeHKa C yCTaHOBJIEHHON aTO-
norveit GepMeHTHBIX CUCTEM C IIOPAXKEeHIeM [IeIeHII.

Jl7151 meTanpbHOrO aHa/NIN3a Pe3y/IbTaToOB UCCIEN0Ba-
Hus1 OblIa paccMOTpeHa uctopusi 6onesuu pebenka b.,
10 Mecs1eB, TOCIUTANTU3UPOBAHHOTO B VIHCTUTYT Ite-
AMaTpuM YHMBEPCUTETCKON KIMHUKY [IpMBOIKCKOTO
MCCIIeOBATEIbCKOTO MEIUIIMHCKOTO YHUBEPCUTETA
B 2022 ropy.

Manpuuk B., 10 Mecsinies, ot 2 6epemeHHOCTH, 1 po-
noB (1 6epeMeHHOCTb — CAMOIIPOU3BOIBHBII a60PT
Ha 9 Hefenle 6epeMeHHOCTN); pe6eHOK OT 6/MM3KO-
poAcTBeHHOro 6paka. VI3 aHaMHe3a U3BECTHO, YTO
y pebeHKa B 7 MecAIleB METOJOM CeKBEHMPOBAHUA
o CeHrepy BbIsIBJIeHA HELOCTATOYHOCTD [IMHHO-
LenoyevHo 3-ruppokcu annia-KoA mermpporeHnass
>knpHbIx kucnot, LCHADD, OMIM#609016) BbisBIe-
Ha 3aMeHa NM_000182.4: ¢/ 1528G>C (p. Glu510Gln)
BTOMOSUTOTHOM COCTOSTHMI. B VIHCTUTYT IeguaTpun
MaJIbYVK HOCTYIVJI BIepBbIe C LIe/IbI0 KOPPEKINI
MeTabo/MMIecKIX HAPYIIEeHNI], BBIPAGOTKI TAKTUKI
BefieHN A 60TbHOTO BBUAY OTCYTCTBIA 3¢ deKTa OT aM-
6y/1aTOpHOrO JIeUeH s, COXpaHeHe Xanob Ha OTCTa-
BaHMe B HEPBHO-IICUXNYECKOM I MOTOPHOM PasBUTHN.

IIpyu MOCTyI/IeHUN COCTOSHME OMIDKe K TAXKeNO-
my. Koxxa 6regHas, 4ucTas; 0OTMe4aeTCs MBIIIeYHA s

MUTOXOH/PUAIBHOTO (3-OKVICTIEHVIsI KMPHBIX KUCTIOT.
Hedext pepmenTa HAD nprBOAUT K pe3KOMY CHIDKe-
HUIO KETOT€HEe3a, HAKOIIEHNIO XXV PHBIX KUCTIOT C J{TINH-
HOJ1 11€TIBIO, IIOBBIIIEH N0 00pasoBaHMs MKapOOHOBBIX
KUCIIOT, HETATUMBHO BAVAKLINX Ha TKAHU FOJIOBHOTO
MO3TIa, CepAlia 1 nedeHy, MHTubupoBaHue psaja dep-
MEHTOB (B YaCTHOCTH, (PepMEHTOB I/IIOKOHeOreHesa) [2].

Ilens paGoThI - CpaBHUTENbHBIN AHAIN3 Pe3y/IbTa-
TOB KPUCTAJIIOCKOIMYECKOTO MCCIE[OBAHMS 61OTO-
IMYECKMX XXUJKOCTel B HOpMe U ITaTO/IOrny o6MeHa
BEIIeCTB.

TMIOTOHUSA, CUUT C MOAAEP>KKOIL, He IIepeBOpayNBa-
etcst. OTEKOB, IMaHO3a HeT, TMMQOY3/IbI He YBeTNYeHbI.
B 3eBe uncro, 4 3y6a. SI3bIK 06/10)KeH OeTbIM HalIeTOM
y kopHs. HocoBoe fipixanue cBob6opHoe. [TepkyTopHO
JIETOYHBI 3BYK. B JIETKMX ibIXaHMe Iy9pUIbHOE, XPU-
1IOB, OfIBILIKY HeT. 'paHUIIbI cep/lia He pacUIMPEHBI.
ToHb! ceppilla pUTMUYHbBIE, yMepEHHA s TAXMKAPHUA.
JKuBoT mArkuit, 6e36onesHedoiit. [ledeHs +3 cMm,
Kpail I/ajKuii, Ie4eHb 571aCTUYHOM KOHCUCTEHII U,
pasmepsl nedenu no Kypnosy 10,0-9,0-8,0 cm, ce-
7e3eHKa He yBenudeHa. KoCTHO-MbIIeyHas cuctemMa
6e3 matonornu. CUMITOM MOKOJAQYMBAHUsI OTPHU-
LjaTenbHbI ¢ 06enx cTopoH. CTyn1 odOpMIeHHbII,
OKpallleH, MOYeMCIIyCKaHMe B HOpMe, MO4a CBeT/Iasd.
TonoBa ruppouedanbHO GOPMBI, GOTBIION POFHIYOK
1,0x1,0 cM, He BbIOYXaeT.

B o61ujem aHamm3e KPOBY BbIsIB/IEHA TMIIOXPOMHAs
AHeMMS CpefiHell CTelleHN TsKeCTH. B 6noxumuye-
CKOM aHa/N3e KpOBU: CMHIPOM IIUTO/NN33, XO/IeCTa3a;
TUIIOKCUA, runepKanuus, pH 7,444. Koarynorpamma
6e3 sHauMTeIbHOI MaTomOrnu. VcciegoBanme KpoBu
METOZOM TIO/IMMePa3HOIi LIeHOM peaKL UM IT0Ka3ano
Ie30KCUPMOOHYK/IENHOBYIO KUCTIOTY replieca 6 ThIIa,
MOYM — IUTOMETaJIOBMAPYyCa.

INeKTpoKapauorpaMma: 3aMejjieHue MpoBefieHu s
110 IpaBoll HOXKKM ITy4Ka ['mcca. YnpTpasBykoBoe
MCCeloBaHMe TI0Ka3alo rermaroMeranuio (+3 cM us-
oy, pebepHOIt Jyrn), SXOCTPYKTYypa OfHOPOJHAS
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PucyHok 1.

Figure 1.

paBHOMepHas1. I1o faHHBIM 9X0KapAnorpaduiu: JOIo-
HUTE/IbHbIE TPaOEKYJIbI IEBOTO JKENY0YKa, OTKPBITOE
OBaJIbHOE OKHO 2,4 MM C reMOJJUHAMUYeCK) He3Ha-
YUMBIM LIYHTHPOBaHMEM, fePeKT MeX KeTyHLOuKo-
BOJI meperopoakn 1,5 MM 1o Tuiry TonmounHosa- Poxe.
MeTopoM HeIpAMOIL 31aCTOMETPUM II€YEHN YCTaHOB-
nen ¢pubpos mo mkane METAVIR 5,6 KPa - FO.

ITo pe3ynbraTaM KOMIITIEKCHOTO 06C/IeOBaHM S GBI
ycraHoB/eH fuarnos: Jeduuur annn-KoA merugpore-
Ha3bl )XMPHBIX KUCJIOT C OY€HD JIITHHON YITIEpOJHOM
nenbio. ConmyTcTBylolne 3aboneanns: [emaTur Meta-
60/11MYeCKIit, MUHIMA/IbHOM CTENEHY 610X MM YECKOI
aKTUBHOCTH, FO (1o Metavir). BposxieHHBIIT IIOPOK cepp-
na: e exT MeXXKenyno4KoBOIL Eperoponku 1,5 mm,
reMOJIMHaMI4ecKy He 3HauMMblIi1. OTKPbITOE OBaJIbHOE
OKHO 2,4 MM. CMHIIpOM MBILIIEYHO IMCTOHMN. 3aJiePKKa
MOTOPHOTO Pa3BUTNA Ha Pe3UyaTbHOM QOoHe. AHEMUS
CpefHelt CTeTIeHN TSXKeCTU TUITOXPOMHasT, RepUIMTHASL.

PesynbTatbl

YcTaHOBIIEHO, YTO KPUCTA/IOTeHHAsI aKTYBHOCTD O110-
JIOTMYECKUX JKMIKOCTEN MalMeHTa ¢ BPOXKJeHHOI 9H-
3MMOIIATIe! TeYeHN CYIIeCTBEHHO TpaHChOopMUpyeTcst
(puc. 1 u 2). Tak, B BBICYIIEHHBIX MUKpPOIIperapaTax
MouM UKCUPOBAIY YMepEHHOEe HapacTaHue KPHUCTal-
noo6pasyrolielt CIocCOGHOCTM 6MOCpe/Bl, Ha YTO YKa-
3BIBAET IIOBBILIEHNE YPOBHSI KPUCTA/IN3YEMOCTH I VIH-
mekca cTpykrypHocti (puc. 1). ITpy aToM KpaeBas 30Ha
IPaKTUYEeCKN He OTINYAIACh OT 0OHAPYIKMBAEMOIL IS
3[I0POBBIX [IeTell, a O IATOMIOTMYeCKOM XapaKTepe U3Me-
HEHMII CBUMIETe/IbCTBOBAIO Pe3KOe BO3pacTaHMe CTelle-
HM IeCTPYKIIMY KPUCTAJIMYECKUX CTPYKTYP B anmu.

Pe3synbraTbl KpUCTaNNOCKO-
MUYeCKoro aHanK3a moun
3/10pOBbIX fleTell 1 NaLmMeHTa
¢ aeduLmTOM 3-rngpoKcu-
auunn-KoA-gerngporeHasbl
(Kp - KpncTannmsyemocTb,
NC - nHAeKC CTPYKTYpHOCTH,
CA® - cTeneHb gecTpyKLumn
daunu, K3 - BbipaKeHHOCTb
KpaeBoii 30Hbl MUKponpe-
napata

Results of crystalloscopic
analysis of urine of healthy
children and patients with
3-hydroxy acyl-CoA dehydro-
genase deficiency (Kr - crys-
tallizability, IS — structural
index, DFD - degree of facial
destruction, EMZM —expres-
sion of the marginal zone of
the micropreparations)

K3 (EMZM)

XpoHMdecKasi repreTneckast MUKCT-MHpeKIus (LUTo-
MeraJIOBMPYCHas, TepIlec 6 TIUIIA), aKTUBHBII IEPUOS,.
B nedenuu cmecb MoHoren 120M71 7-8 pas B CyTKH, CyIl
KPYILHOJ Ha MHJelKe, apll MHAEKM, 6aHaH, HIope
u3 KabaukoB, A6710K, ¢30.08.2022 KyKypy3HBIil Kpax-
Ma 7 T/cyT fpo6HO B Kaxxjoe KopmieHue. Vudysun:
peambepuH, rema- Mepry

250 mr/cyT, pacTBOp TMI0K03bI 5% 150Mn+ pac-
TBOp IM0KOo3bl 40% 20,0mn1 ckopocTh 10M7/4ac.
AnTHO6MOTHKOTEpanMA: MepoHeM 480Mr/cyT 10 fHelt.
BHyTpb: cTOnAMap, akBafieTpuM, ypcodaibK, KPeoH,
6udunymbakTepnH, CMeKTa, BUPEPOH CBEUIN.

B puHamuke Ha OHe NeUeHNs COCTOSHME TIO 3a-
60/eBaHMIO TsDXKeTOe CTabMIbHOe. ANIIIETUT YIyd-
e, npubaBka B Macce 500 r. OTMevaeTcs ynyd-
HIeHNMe aNMNeTUTa, HEPBHO-MOTOPHOTO PasBUTHA.
TenmaToMeramus coxpaHseTca. Pe6eHOK yrpoxkaeM 1o
PasBUTHIO MeTaOOMMYECKNX KPU3OB, TUIIOTTTMKEMUM.

TaK)Ke Bpra)KeHHI)Ie COABUTU Kp]/[CTaII}IOI‘eHHI)IX
CBOﬁCTB BBIAABJIEHBI B KpI/ICTaH]IOI‘paMMaX CI)IBOpOTKI/I
KpoBu (puc. 2). B yacTHoCTH, IpK M3y4daeMoIl Hac/Ien-
CTBEHHO 9H3MMONATUM PETrUCTPUPOBAIN AKTUBALINIO
TOerMApaTallMOHHON CTPYKTYPU3aL MU CBIBOPOTKM
KPOBM, Ha YTO YKa3bIBaeT HapacTaHMe KPUCTATINSY-
€MOCTHI I MHIOEKCA CTPYKTYPHOCTI/I. KPOMC TOTO, aHA-
JIOTM4YHO 06pasiaM MO4y, B JAHHO OMOIOTYeCKOI
SKUAKOCTY GUKCUPOBA/IN Pe3KOe YBe/IMYeHNE CTEeIIeHN
mecTpykuuu danuu mo cpaBHeHNIo ¢ obpasmamu XK
3[JOPOBBIX JIeTeil.

Kp (Kr)
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PucyHok 2.

Figure 2.

Pe3ynbTatbl KpucTanno-
CKOMWYeCKoro aHanmsa
CbIBOPOTKYM KPOBU 3[0-
POBbIX AeTeN 1 nauneHTa

C aedpuumnTOM 3-rngpoKcu-
auun-KoA-gerngporeHasbl
(Kp- KpucTannmsyemocTb,
MC - nHAEKC CTPYKTYpHOCTH,
CA® - cTeneHb AecTpyKumUmn
dauum, K3- BblpaxkeHHOCTb
KpaeBoW 30Hbl MUKponpe-
napata

Results of crystalloscopic
analysis of serum from
healthy children and
patients with 3-hydroxy
acyl-CoA dehydrogenase
deficiency (Kr - crystal-
lizability, IS - structural
index, SDF — degree of facial
destruction, Kz—expression
of the marginal zone of the
micropreparations)

K3 (EMZM)

BbiBOabI

C10)XKHOCTb AMATHOCTUKY U JIEYeHM A TaTONIOT Uy fedu-
T pepMmeHTa 3-ruapokcu-anua-KoA-gernaporeHasst
06ycroBeHa pasHOOOpaseM KINHIIeCKIX IPOsIBIIe-
HMIT, BapnabenpbHOCThIO Bo3pacTa MaHudecTanum,
PeaKOCThbIO 3a60/MeBaHNuA. B Takux crydasx MeTOx
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