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Puc. 2. KapboHarsl KasbLmsi pa3nnyHos Mopgosorim: pombosapudeckas (a, 3); koHycosuaHas (6), nnactuHyartas (B, r); wapoob-
pasHas (4); pagnansHo-nyquctas (e), raHteneobpasHas, HenpasuabHON Gopmbl (). PIM n3obpaxenus = B yrpyro-otpa-

KEHHbIX 3JIEKTPOHaX

Fig. 2.

Calcium carbonates with different morphology: rhombohedric (a, 3); cone-shaped (6); lamellar (B, r), spheric (a); radial fibrous

(e); dumbbell, irreqular (). SEM-images are in elastic backscattered electrons

nurmMerToM xoseaure — Kpemuui (0,53-1,89). B co-
CTaBe paccMaTpPUBaeMBIX KapOOHATOB Tak:Ke (MUKCUDPY-
10TCS cepa, docdop, nHoraa xJop. I[IpucyrcTBue cepsi,
BEPOATHO, CBA3AHO ¢ OeJIKAMU 1 MYKOTIOUCAXaPUAAMH,
a (hochopa — ¢ ochomunugamu. CoobIIIaeTCs, YTO KPH-
CTAJUINYECKVIE MHAVBU/BI B JKETUHBIX KAMHAX OT/eIe-
HBI IPYT OT APyra IPOCIOHKAMU OPTraHUYECKOTO Belle-
CTBa, B COCTaB KOTOPOT'O BXOAUT X0JIeBas KUCIOTA, Oe-
KOBEIe BerrecTBa 1 (hoctosumust [8].

Ha renesuc kap0oHaTa KaJbIlid B JKETIHBIX KaM-
HAX CYIIECTBYIOT Pa3IUYHbIe TOUKY 3peHudA. Tak, mo
MHeHU0 [9], KosmuecTBO coJiell KalIbud B Buje 6u-
KapbOHATOB BCET[A YBEJIMUMBAETCS IIPU BCEX 3aCTOM-
HBIX ¥ BOCIAJUTENbHBIX SBIEHUSAX B JKEMUHBIX IIPO-
TOKAX U JKeJYHOM ITy3bIpe. Y Ka3hIBAETCS, UTO IIOBHI-
menubli ypoBeHb CO, B 00IeM KeJUHOM IPOTOKE
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TaK:Ke MOXKET CI0COOCTBOBATH 00PasoBaHWI0 Kapbo-
HATa KaJbIud B KeTuHbIX KaMHAX [10]. B mzercrom
BO3pACTe TIOSBIeHNEe KapOOHATHBIX KaMHEH CBA3HIBA-
10T ¢ 0OCTPYKIIME My3bIPHOTO IIPOTOKA, UTO CIIOCO0D-
CTBYET CTUMYJUPOBAHUIO CEKPEINY MYIMHA (IJIHKO-
IPOTEMH) C IOCTeYIOIAM OCAKAeHHEM KapboHATa
Kajbnus [3]. sBecTHO, UTO B HOPME MYITUH OCTOSH-
HO CeKPeTHPYETCS CAMBUCTOM KeTIHOTO MY3hIPS, Of-
HAKO OTMeUeHa ero MOBBINIEHHAS KOHIEHTpPAIWA B
nurorenHoi seaun [11]. Cam MyIuH yIakoBaH B ce-
KDPeTOpHbIe I'PaHYJIbI, COAEPIKAIIIe BEICOKUE KOHIEH-
Tpanuy Kaabnusa. MexaHWsM YIaKOBKM MYIWHA B
rpanyJjax moxka HeusBectTeH [12]. Kuraiickue uccie-
JoBaTeNM IpeamosaraioT, uto uHpexnus Clonorcis
sinensis cmoco0cTByeT ()OPMHUPOBAHUIO KapboHaTa
KaJbnusa B xomenurax [13]. Mexay Tem cuuraercs,
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Puc. 3.  POM u30bpaxeHue pparmeHTa nepuehepmiHoL Yacty XonenmTa; CBETIas Moaoca Ha CHUMKe — KapboHaTHas 30Ha (yBennyeH-
Hoe n3obpaxeHue) (a), Ha KOTOPOM BUEH NNAaCTVHYATLIN KpUcTan kapboHata kanbums (6)
Fig. 3. SEM-images of a fragment of a gallstone periphery part; a light stripe is a magnified image of a carbonate zone (a) with a la-

mellar crystal of calcium carbonate (6)

YTO MUKPOOPTaHU3MbI BHI3BIBAIOT HE TOJIHKO ITOBHIIIIE-
HUEe CeKPeIuy MYIMHA, HO ¥ MOTYT OBITh II€HTPAMHU
3apO’KIeHNS JKeTUHBIX KOHKPeMeHToB [14].
PesynbraThl HAITMX HCCAEIOBAHUN IIOATBEDPIKIA-
10T gamube [1, 2], uTo BaTepuT ABJAETCS IpeobJa-
Jaolei moguduKanueil KapboHaTa B MeJTUHBIX KaM-
HAX. YeM MoKeT ObITh 00yCJIOBJIEHA TaKasf yCTONYM-
BOCTH BaTepUTa B XOJIEJUTAX, IOKA TOYHO HE YCTaHO-
BJIEHO. DKCIEPUMEHTANBHO MOKA3aHO, UYTO KPHUCTAJ-
JUYECKUN XOJIeCTEPUH WPeJACTaBIAeT c000i Hepa-
CTBOPUMYIO TTO/IIOMKKY, KOTOpas 00ycIaBInBaeT rere-
poreHHoe 3aposkaeHue Batepura [15]. Msyuenue pas-
JINYHBIX 30H IBYX 00pas1l0B X0JIEJUTOB II0KA3aJI0, UTO
TIOBBIMIIEHHOE COJIeP:KaHIe JKeJie3a (PUKCUPYETCA B CO-
crase Batepura [1]. Cornacuo [16], aMuHOKUCIOTEI,
SIBJIAIONIECS TJIABHBIMH COCTABIISIONTAME IIPOTENHOB
JKeJIUH, CTa0UIu3UPYIOT BaTepuT. [IpoBeieHHbIE OIIbI-
TBI IIOKA3aJI1, UTO MPUCYTcTBUE B cucTeMe L-Cys (hop-
MHUPYeT IIacTUHYATEIA Kanbuut, a L-Tyr, DL-Asp n
L-Lys — Bareput chepuueckot GopMel. 31eCh CaeayeT
OTMETHUTH, UYTO BaTEPUT CHEPIUECKON (POPMBI MOKET
00pa30BBIBATHCA B Pe3yJbTaTe 0aKTePUATbHON mesd-
renbHOCTH [17]. B MOZeIbHBIX crcTeMAaX M0 KPHCTAJ-
nusanuy Kapbonaros [18] mpucyrcTBue acmaparuHo-
BOM KHCJIOTHI U XOJIECTEPUHA CTUMYJIUPYET OCaK]e-
Hue BarepuTa. ABTophl [19], M3yuuBIINeE KeTUHBIE
KOHKDEMEHTHI, IPUILIN K BEIBOAY, UTO IEHTPHI KaM-
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Relevance of the research. Calcium carbonate, in the form of its three polymorphs: calcite, aragonite and vaterite, is included, beside
natural systems, in composition of pathogenic biomineral aggregates, such as gallstones. The solution of the problem with calcium car-
bonate genesis in gallstones is not only of medical practical value, but it is also of a great interest from the point of view of mineralogi-
cal study. The study of morphological features, possible isomorphism, formation conditions of calcium carbonate in gallstones will allow
comparing it with mineral analogues in natural objects, and thus, outlining the pattern of biomineral genesis.

The aim of research is to study the distribution, the features of chemical composition and morphology of calcium carbonate in the gall-
stones of inhabitants of Komi Republic.

Methods of research: X-Ray structural analysis (Shimadzu XRD-6000), electron microscope JSM 6400 with energy-dispersive spectro-
meter «Link».

Results. The study of 50 gallstones samples by X-ray structural analysis showed that 39 samples contained calcium carbonate of various
modifications. Vaterite was detected in 74 % of the analyzed carbonate-containing gallstones and in 38 % of samples vaterite was as
the only polymorph. Simultaneously three polymorphs of calcium carbonate were determined only in 10 %. The REM study of morpho-
logical features of calcium carbonate showed that the carbonates were visualized as lamellar crystals, rhombohedrical, conical, dump-
bell and irreqular grains. The carbonates under study contain the admixtures: magnesium, manganese, iron and silicon, which content is
less than 2 wt. %.

Conclusions. It was determined that vaterite is the dominant polymorph carbonate calcium in the studied gallstones.

Key words:
Gallstones, calcium carbonate, morphology, polymorphic modifications, admixtures, genesis.
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