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O1eHKa KOHIIEHTPAIlUU XOJETJINIIUHA U OOIIUX KEeTIHBIX KUCJIOT
I TUATHOCTUKH BHYTPUIIEUEHOYHOTO X0JIecTa3za 0epeMeHHbIX

10.C. lemuoBa’, 1.B. ITukanos>3, I'.E. Axosneral, E.I'. Crenanosa?, /[.C. Kyiukosas,
A.B. Craxuésa3, JI.B. Boxmuuresa?, M.B. [Tamamapuyk?, O.Y0. lopu2, E.A. IlukajieHko?
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AHHOTAITUA

B B e e H U e .BHyrpuneueHouHbIN X0J1ecTa3 6epeMeHHbIX (BXB) — o6paTumoe iuctpodruueckoe opakeHue IeveHH,
00yCJIOBJIEHHOE TIOBBIIIIEHHON YyBCTBUTEJIHHOCTHIO TEMATOIUTOB M OWJIMAPHBIX KAHAJBIEB K IOJIOBBIM T'OPMOHAM, a
TaKKe T€HETUYECKU JIETEPMUHUPOBAHHBIMU HH3UMONATUAMU. JlaHHASA MMATOJIOTHA MOTEHIIMAJIBHO OlacHa i IUIOJA.
JKeuHble KUCIOTH B KPOBU SIBJISIOTCS HarboJsiee YyBCTBUTEIBHBIM MapkepoM auarHoctuku BXB. IIpu omnpezeneHun
KOHIIEHTPAI[UU OOIIUX JKEJTUYHBIX KUCIOT (pepMEHTATUBHBIM METOJI0OM BO3MOKHA HMHTEPGhEPEHIHS ¢ JIeKapCTBEHHBIMU
IperaparamMu ypco/Ie30KCUX0JIEBOM KUCIOThI. B CBSA3M ¢ 5TUM MHTEpeC MPEJCTABISET OlleHKAa BO3MOXKHOCTH IIpUMeEHe-
HUs Habopa Jiist onpesiesieHus: (MeTOZ0M JIATEKCHOH UMMYHOTYPOUIMMETPUHN) KOHI[EHTPAIIUH OCHOBHOTO KOMIIOHEHTA
JKeJIYU — KOH'BIOTaTa X0JIEBOM KUCJIOTHI C TJIUIIMHOM (XOJIETJIUIIHA) — Jiuis quarHoctuku BXB.

Il e 1 b . OUEHUTH BOBMOKHOCTH UCIIOJIb30BAHUSA KOHIIEHTPAIIMH XOJIEIJIMIIMHA B KAUECTBE MapKepa /IS TUarHOCTUKH
u MoHuTopuHra BXb.

MaTepuaabl W MeTO/J bl .BuccaenoBaHne BKIOYEHBI 40 ANMEHTOK ¢ iuarno3om BXB (ocHOBHAs rpy1imna)
u 28 HebepeMeHHBIX 3/0POBbIX MAIIMEHTOK (rpyIna KoHTpoJisi). IToz HabJro/leHreM B IMHAMUKE HAXOAUIUCH 6 MarueH-
TOK, MOJIyYaBIIUX MeIUKAMEHTO3HOE JIEUeHHe TIperapaTaMu yPCoe30KCHUX0JIEBOU KUCIOTHI. Y MAaIlueHTOK 00eUX rpyIIl
U3MepsIach KOHIIEHTPAIMS XOJIETJIMIINHA, OOIIUX JKEeJTUYHBIX KUCJIOT, aTaHnHaMuHOTpaHcdepassl (AJIT), acmapraramu-
Hotpancdepasst (ACT), 06111ero 1 npssMoro GUIupyoHHAa.

PesyanbTarbl . Y nanueHTok ¢ BXB BISIBIIEHO MTOBBIIIIEHNE KOHIIEHTPAI[UN XOJIETJIMI[HHA 110 CPABHEHUIO C KOH-
TPOJIBHOM TPYIION HebepeMeHHBIX KeHITuH. Hapsay ¢ 3TuM HabJ110/1a/I0Ch YBETHYEHE YPOBHS OOIUX JKEJTUHBIX KHC-
sot, AJIT u ACT ¢ xapakTepHbIM yMeHblleHneM KoadduruenTa /e Putuca. YeraHoBieHa JUHAMUA4YeCcKasa CBA3b MEK/LY
KOHIIEHTPAI[UEeN XOJIETJTUIMHA ¥ OOIIUX KETIYHBIX KUCIIOT. Y 6 namueHTok ¢ BXB, moJiyyaBimmx MeIMKaMeHTO3HOe Jieue-
HUE IpernapaTamMu ypCoe30KCHX0JIEBON KUCJIOThI B TEUEHHE OTHOU HJIH JIBYX HEZIEh C MOMEHTA FOCIUTAIN3AINHT, KOH-
LIEHTpaN¥s XOJIEIJIUIMHA XapaKTePU30BaIach 0oJiee BRIPAKEHHON JUHAMUKON CHUKEHHS WU CTaOMIN3UpPOBaach Ha
(done sreuennsi. OJTHOBPEMEHHO C 3TUM B Psifie CIydaeB HABIIIOAICA POCT OOIIMX KEJTUHBIX KUCIIOT, YTO, BEPOSITHO, 00Y-
CJIOBJIEHO MHTePGhEPEHITHEN C YPCO/IE30KCUX0IEBON KUCTIOTOMH.

3aknmmoueHUe. IIPogeMOHCTPUPOBAHA BO3MOKHOCTb HCIIOJIb30BaHUs Habopa Jisi ompenesieHus (MeTooM
JIATEKCHOM UMMYHOTYPOUIMMETPHH) KOHIIEHTPAIIMH XOJIEIJIUIIUHA B In vitro quarHoctuke BXB u orneHku 3G pekTuBHO-
CTH JIEYEHHU I ITON NATOJIOTUH HA (POHE TEpaNuU IpernapaTaMy YPCOZE30KCHX0JIEBON KUCIIOTHI.

Knaoueswle cnro6a: BHyTPUIIEUEHOUHBIN X0IecTas 6epeMeHHbIX, 00IIHe KeTIHbIE KUCTIOThI, XOJIETTIUITUH, YPCOTE30KCH-
XO0JIEBASI KUCJIOTA.
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Assessment of cholyglycine and total bile acids concentration
for the diagnosis of intrahepatic cholestasis of pregnancy
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! Vector-Best, Novosibirsk region, Koltsovo, Russia
2Novosibirsk State Medical University, Novosibirsk, Russia
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ABSTRACT

Introductio n.Intrahepatic cholestasis of pregnancy (ICP) is a reversible degenerative liver disorder caused by
the increased sensitivity of hepatocytes and biliary ducts to sex hormones, as well as genetically determined enzymopa-
thies. This condition poses a potential risk to the fetus. Blood bile acids are the most sensitive diagnostic marker for ICP.
In enzymatic quantification total bile acids concentration, interference with ursodeoxycholic acid (UDCA) preparations is
possible. Therefore, it is of interest to evaluate the feasibility of using a diagnostic kit for measuring (using latex immuno-
turbidimetric assay) the concentration of the main bile component, cholic acid-glycine conjugate (cholyglycine), for ICP
diagnosis.

A im . To assess the feasibility of using cholyglycine concentration as a marker for ICP diagnosis and monitoring.
Materials and methods. The study included 40 patients diagnosed with ICP (the main group) and
28 non-pregnant healthy patients (the control group). Six patients receiving therapy with UDCA were followed-up. Choly-
glycine, total bile acids, alanine aminotransferase (ALT), aspartate aminotransferase (AST), as well as total and direct bili-
rubin concentrations were measured in both groups.

R esults. Patients with ICP had elevated cholyglycine compared to controls. An increase in total bile acids, ALT, and
AST values were observed, along with a characteristic decrease in the De Ritis ratio. A dynamic relationship between choly-
glycine and total bile acid concentrations was established. In six patients with ICP who received ursodeoxycholic acid for
one or two weeks after hospitalization, the cholyglycine concentration showed a more pronounced decrease or stabilized
during treatment. Simultaneously, an increase in the total bile acids concentration was observed in some cases, likely due
to interference with UDCA preparations.

Conclusion. The feasibility of using a kit for measurement (with latex immunoturbidimetric method) of the
cholyglycine concentration during in vitro diagnostics of ICP and the assessment of the effectiveness of treatment of this
pathology during UDCA therapy was demonstrated.

Keywords: intrahepatic cholestasis of pregnancy, total bile acids, cholyglycine, ursodeoxycholic acid.
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INTRODUCTION

Bile acids play a significant role in many physio-
logical processes in the human body: enterohepatic
circulation, hepatocyte function, and carbohydrate

BBEJAEHUE

7KeyraHble KUCJIOTHI UTPAIOT 3HAUUMYIO POJIb BO
MHOTHUX (DM3UOJIOTUYECKUX ITPOIECCAX B OPraHU3Me
YeJIOBEKA:  DHTEPOrelaTHYECKOH  IUPKYJIALHH,

(YHKITMOHATFHON aKTUBHOCTH TEMaTOIUTOB, yTJIe-
BOZIHOM W JIUITUAHOM oOMeHe [1, 2]. OHu mpeacTaB-
JITIOT cOOOM TPYIIITy OPraHUYECKUX COETUHEHUU C
Pa3IUYHBIMU (PUBUKO-XUMUYECKUMU CBOHCTBAMU.
KiTi0ueBbIM CBOMCTBOM JKETIHBIX KHUCJIOT SIBJISETCS
nx aMuPUILHOCTbD.

KoHeuHbIM mpoaykTOM MeTaboIM3Ma XOJIecTe-
pYHA B MUTOXOHZPUSX TENATOIUTOB SIBJISIOTCS IIEp-

and lipid metabolism [1, 2]. They are a group of
organic compounds with diverse physicochemical
properties. A key property of bile acids is their
amphiphilicity.

The end products of cholesterol metabolism in
hepatocyte mitochondria are the primary bile acids:
cholic and chenodeoxycholic. Under physiological
conditions, primary bile acids are not found; instead,
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BHUYHBIE JKEJTUHBIE KUCJIOTBI: XOJIEBAS U XEHO/IE30KCH-
x0J1eBasi. B (pHU3MOTOTHUECKUX YCTIOBUAX EPBUYUHbIE
JKeJTYHBIE KUCJIOTHI HE BCTPEUYAOTCS, a TI0/IBEPTalOTCs
KOHBIOTAIIMH C IVTUIMHOM U TAYPUHOM H JIaJIee CEKpe-
TUPYIOTCA C YKETUbIO B TOHKUH KUllleuHuK. [To efi-
CTBUEM KUIIEYHON MUKPOQIIOPHI IEPBUYHBIE KeTd-
HbIe KHCJIOTHI IIEPEXOAAT BO BTOPUYHYIO (opmy:
JIEOKCUXO0JIEBYIO, JINTOXOJIEBYI0 U 7-KETOJIUTOXOJIE-
BYIO KUCJIOTHI. [Tociteyolnee mpeBpaiieHiue BTOpud-
HBIX JKETYHBIX KHCJIOT TIOJ] JIEUCTBUEM OaKTepui
KUIIIEYHUKA WK T0cae OoOpaTHOTO BCACHIBAHWUSA B
IeYeHb IIPY ITOMOIIY TeITaTOIUTOB ITPUBOUT K 0Opa-
30BAaHUI0 TPETHYHBIX KETUHBIX KHCJIOT: CYJIb(OJTH-
TOXO0JIEBOU U YPCOIEOKCUXOJIEBOM.

B 2xeJTuu 3/10pOBOTO YeI0BEKA COIEPIKAHIE XOJIe-
BOI, XEHO/IE30KCHUX0JIEBOM 1 IEOKCHUX0JIEBOM KHCJIOT
COCTaBJISIET OKOJIO 35, 35 U 25 % COOTBETCTBEHHO.
Cpenu HUX Ha JIOJII0 KOH'BIOTATOB C IVTUIIMHOM IIPH-
xomures 75 %, a ¢ TaypuHoM — 25 % [1]. Jlossa Tpe-
TUYHBIX KETUYHBIX KUCIOT He IPEBbIIAeT 4—5 %.

AP deKTUBHOCTD HENPEpPHIBHOM 3HTEpOTenaTu-
YEeCKOU IMUPKYJIAIUH KEJIHBIX KHCJIOT B HOPME Y
YeJI0BEKA JIOCTATOYHO BhICOKA U IOCTUTAET 90—95 %,
¢ bexanmuaMu BBIJIEJISAETCS JIUIIB 0 5—10 % KOMIIO-
HeHTa. yKeJTgyHbIe KUCIIOThI, BO3BPAIAsCh B ITIEUEHD,
TTOZIABJISTIOT HOBBIM CHTES 10 HE0OXO0IMMOTO YPOBHSI
3a c4eT MHTUOUpOBaHUs (hepMeHTA X0JIeCTEPUH-7A-
TUAPOKCHIIA3hl. [1OBBIIEHHBIA YPOBEHD >KETUHBIX
KHCJIOT B KPOBH MOJKET YKas3bIBaTh Ha Pa3IMUHbIE
3a00JIeBaHUsI U COCTOSIHUSI OpraHuU3Ma: IUppO3
IeYeHH, TeNaTUT, TUCOAKTEPHO3 KUIIEYHUKA, BHY-
TPUIEYEHOUHbIH Xojectasd Oepemenubix (BXB),
HENpaBWIbHOE IIUTaHWE, IPUEM JIEKAPCTBEHHBIX
IpernapaTos H Jip.

Bo BpeMst GepeMeHHOCTH AUCTPOGHIECKOE ITOpa-
JKeHHe TiedeHW OOYCJIOBJIEHO TIOBBIIIEHHOH YyB-
CTBUTEJIbHOCTHIO  TEMaTONMTOB U  OWJIMAPHBIX
KaHaJIbI[EB K TOJIOBBIM TOPMOHAM, a TaKKe TeHEeTH-
YEeCKH JIeTEPMHUHUPOBAHHBIMU SH3WUMOIATUSIMHU.
B pesynbrare pasBUBAIOTCA HApyIIEeHUS OOMeHA
XOJIECTEPHHA U KEJTYHBIX KHCJIOT, IIPOIECCOB 06Gpa-
30BaHUsI/OTTOKA 3KEJITUH 0 OUIMaPHBIM KaHATbI[AM
U Ype3MepPHOE IMOCTYIUIEHNE KOMIIOHEHTOB KEJTUYU B
KPOBB.

KonneHTpaus ke TIHbIX KUCJIOT B KDOBH — HaH-
OoJsiee uyBcTBUTENHHBIA Mapkep BXDB. B Hacrosiee
BpeMsI B J1a00paTOPHOI IIPAaKTHUKE OMPEIESIOT KOH-
[EHTPAIUI0 OOIIKX *KEJTYHBIX KUCJIOT B CBIBOPOTKE U
IUIa3Me KPOBHU IPEHMYIIECTBEHHO C HKCIIOJIb30Ba-
HUeM (EePMEHTATUBHOIO IIMKJIMYECKOTO METO/a.
O1leHKa KOHIIEHTPAIlMU OTMAEJbHBIX KHUCJIOT BO3-
MO’KHA C IMPUMEHEHUEM Ta303KUKOCTHOH U BBICO-
K03(hGEKTUBHON  KUJIKOCTHOM — XpomaTtorpadud,
OJTHAKO B CBSI3U C TPYI0EMKOCTBIO JTAHHBIE METO/TBI B

they undergo conjugation with glycine and taurine,
and are then secreted with bile into the small intes-
tine. Under the influence of intestinal microflora,
primary bile acids are converted into secondary
forms: deoxycholic, lithocholic, and 7-ketolithocho-
lic acids. Subsequent transformation of secondary
bile acids by intestinal bacteria or after reabsorption
in the liver by hepatocytes leads to the formation of
tertiary bile acids: sulfolithocholic and ursodeoxy-
cholic.

In healthy human bile, the content of cholic, che-
nodeoxycholic, and deoxycholic acids is approxi-
mately 35%, 35%, and 25%, respectively. Of these,
conjugates with glycine account for 75%, and conju-
gates with taurine — for 25% [1]. The proportion of
tertiary bile acids does not exceed 4—5%.

The effectiveness of continuous enterohepatic
circulation of bile acids in healthy humans is quite
high, reaching 90—95%; only 5—-10% is excreted in
feces. Bile acids, returning to the liver, suppress
new synthesis to the required level by inhibiting
such enzyme as cholesterol-7alpha-hydroxylase.
Elevated serum levels of bile acids may indicate var-
ious diseases and conditions, including liver cirrho-
sis, hepatitis, intestinal dysbiosis, intrahepatic cho-
lestasis of pregnancy (ICP), unhealthy diet, medica-
tion use, etc.

During pregnancy, degenerative liver changes are
caused by increased sensitivity of hepatocytes and
biliary ducts to sex hormones, as well as by geneti-
cally determined enzymopathies. This leads to the
disturbances in cholesterol and bile acid metabolism,
bile formation and outflow through the biliary ducts,
and excessive release of bile components into the
blood.

Blood bile acid concentration is the most sensi-
tive marker of ICP. Currently, in laboratory practice,
the total bile acids concentration in serum and
plasma is determined primarily using the enzymatic
cycling method. Concentrations of individual acids
can be measured using gas-liquid and high-perfor-
mance liquid chromatography; however, due to their
labor-intensive nature, these methods are primarily
used in research practice.

The recommended pharmacological treatment
for ICP includes ursodeoxycholic acid preparations
at a daily dose of 10—15 mg/kg [3]. Daily administra-
tion of ursodeoxycholic acid preparations increases
the total bile acid concentration, reducing the level
and toxic effect of endogenous bile components on
hepatocytes and improving bile circulation [4—6]. As
previously shown, the administration of ursodeoxy-
cholic acid can affect the enzymatic quantification of
total serum bile acids [7, 8].
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OoJIBbIIIEN CTeleHU MPUMEHSIOTCS B HAYyYHO-HCCIIe-
JIOBATEJILCKOU ITPAKTHKE.

PexoMeHI0BaHHOE MeJHUKAMEHTO3HOE JIeUeHUe
BXDB BkJIIOUaeT mIpenaparsl ypPCOAE30KCUX0JIEeBOU
KHCJIOTBI B CyTOYHOU J103e 10—15 Mr/Kr [3]. Exxe-
JTHEBHBIM MPHEM IIPernapaToB YPCOAE30KCUX0JIEBOH
KHCJIOTHI TIPUBOJIUT K TIOBBIIIEHUIO €e KOHIIEHTpa-
MU B OOIIEM IIyJIe 3KEJTUHBIX KHUCIIOT, CHUKAsT KOH-
LIEHTPAlNI0 U TOKCUUYECKOEe BO3/EHCTBHUE SHIOTEH-
HBIX KOMIIOHEHTOB JK€JIYM Ha TelaTOIUThl U YIyd-
masi ee MUPKYIAIUIO [4—6]. Kak 6bU10 mOKazaHO
paHee, IpHeM ypCO/I€30KCUX0JIEBOM KHUCIOTHI MOKET
OKa3bIBaTh BJIMSHUE Ha OIpe/esieHUe KOHIEHTpa-
WU OOIIUX YKETYHBIX KUCJIOT B CHIBOPOTKE KPOBH
(dbepmenTaTHBHBIM MeTOZIOM [7, 8].

B manHO# paboTe mpoBeieHa OIleHKa BO3MOYKHO-
CTH WCIIOJIb30BaHUs Habopa i OIpeJiesIeHus
(MeToOM  JIATEKCHOM  WMMYHOTYPOUAMMETDPUN)
KOHITEHTPAIIUX OCHOBHOTO KOMITOHEHTA JKEeTdd —
KOHBIOraTa XOJIEBOM KUCJIOTHI C TJIMIIMHOM (XoJj1e-
IJIMIMHA) — JJ1d auargoctuku BXB.

IIEJIb NCCJIEAJOBAHUA

O1eHUTh BO3MOKHOCTb UCIIOJIb30BaHUA KOHIIEH-
Tpalyy X0JIeIJINLIHA B KayecTBe MapKepa /I Aua-
THOCTUKY U MoHUTOpHHTa BXDB.

MATEPUAJIBI 1 METO/IbI

B wuccnenoBanuy, KOTOpOE IIPOBOIWIOCH Ha Oase
KJIMHUKO-IMarHOCTUYEeCKOW Js1abopatopun  HoBocu-
OUpCKON 00JIACTHON KJIMHWYECKOU OOJIBHUIIBI, IIPU-
HSUTH y4JacThe 40 TaIeHToK ¢ auarao3om BXDB (cpen-
HUE Bo3pacT — 32,6 roja) (Tpymma HccaeI0BaHUs) U
28 HebepeMEeHHBIX 3/I0POBBIX IAIMEHTOK (CpemHui
BO3pacT — 34,1 roaa) (koHTposbHas rpymma). [of
HaOJTIOZIeHNeM B JIUHAMUKE HAXOAWINCh 6 TAIIMEHTOK
n3 rpynnsl BXD, nosryyaBmmx MeiuKaMeHTO3HOe Jiede-
HUe MperapaTamMu YpPCoJe30KCUX0JIEBOU KACIIOTHI.

Bcem yuacTHHMKaM MPOBENEHO CTaHAAPTHOE
OOIIEKIMHUYECKOEe O00C/IeIOBAHNE, BKJIIOUYAIOIIEE
cbop anamHe3a U pU3UKATIBHBINA OCMOTP.

VY nanueHTOK 00euX rpyIin u3Mepsijiach KOHIIEH-
Tparus OOIIUX >KEJTYHBIX KHCJIOT, aJaHHHAMUHO-
tpancdepassl (AJIT), acmapratamMmuHOTpaHcdepasbl
(ACT), obmiero u mpsamoro Ownupyouna. OleHKa
aKTUBHOCTH IIeJIOUHOH ocdaTasbl B KDOBU HE IIPO-
BOJIMJIACH B CBA3H C HU3KOU MH(POPMATHUBHOCTHIO
STOTO TOKAa3aTesisi BO BpeMs OepeMeHHOCTU U MPU-
CYTCTBHEM MHOTOYHCJIEHHBIX IJIalleHTapHBIX H30-
¢opm [3]. KoHlleHTpanuoo XOJIEerJIUIHA OIpeze-
JISUTM METOJIOM JIATEKCHOW UMMYHOTYPOUAUMETPUU
Ha aBTOMAaTUYECKOM OMOXUMHYECKOM aHAIU3aToOpe
AU 680 (Beckman Coulter) ¢ ucnonab3oBaHHEM
Habopos nmpousBoactBa AO «Bekrop-becr».

In this work, we assessed the feasibility of using a
kit for measurement (using latex immunoturbidi-
metric assay) of the concentration of the main com-
ponent of bile, cholic acid-glycine conjugate (choly-
glycine), for ICP diagnostics.

AIM OF THE RESEARCH

To assess the feasibility of using cholyglycine con-
centration as a marker for ICP diagnostics and moni-
toring.

MATERIALS AND METHODS

The study, performed at the clinical diagnostic
laboratory of the Novosibirsk Regional Clinical Hos-
pital, involved 40 patients diagnosed with ICP (mean
age 32,6 years) (main group) and 28 non-pregnant
healthy patients (mean age 34,1 years) (control
group). Six patients from the main group receiving
ursodeoxycholic acid were followed-up.

All participants underwent a standard clinical
examination, including history taking and physical
examination.

In patients of both groups, concentrations of total
bile acids, alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), total and direct biliru-
bin were measured. Blood alkaline phosphatase con-
centration was not determined due to a low predic-
tive value of this indicator during pregnancy and the
presence of numerous placental isoforms [3]. Choly-
glycine concentration was determined by latex
immunoturbidimetry using an automatic clinical
chemical analyzer AU 680 (Beckman Coulter) and
diagnostic kits manufactured by Vector-Best
(Russia).

All study participants signed voluntary informed
consent to participate in the study.

Statistical data processing was performed using
the Analyze-it software for MS Excel. Quantitative
data are presented as median and interquartile range
(Me [Q1; Q3]) given the small sample size.

RESULTS AND DISCUSSION

An increase in the concentration of total serum
bile acids is a diagnostic criterion for ICP. It is known
that, along with this, serum transaminases (ALT,
AST) can elevate and reach values of more than
1000 U/I [3]. The De Ritis (AST/ALT) ratio is char-
acterized by a decrease, which is associated with
hepatocyte damage [6]. The mean De Ritis ratio in
ICP is 0,965, in the most severe forms it decreases to
0,23—-0,35 [6]. An increase in bilirubin levels indi-
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Bce ydyacTHUKHM WCCII€IOBAaHUSA  ITOZIIMCAIIA
WHOOPMUPOBAHHOE JOOPOBOJIPHOE COIJIacue Ha
y4acTue B UCCIIeJOBAHUH.

CraTuctrueckast 00pabOTKa JAHHBIX BBHITIOJTHEHA
C WCIOJIb30BAaHHEM ITPOTPAMMHOIO ObecleueHus
Analyze-it g1 MS Excel. KomnuecTBeHHBIE TaHHbBIE
TIPE/ICTaBJIEHBl B BUJIE MEJIMAHbI U MEKKBAPTUIb-
Horo pasmaxa (Me [Q1; Q3]) ¢ yueTom HEGOIBITIOTO
o00beMa BHIOOPKHU.

PE3YJ/IBTATDBI 1 OBCY KAEHUE

[ToBBIIIEHNIE KOHIIEHTPAIIUN OOIIHX >KETIYHBIX
KHCJIOT B CBIBOPOTKE KDOBU SBJISETCSA KpUTepUeM
nuarHoctuku BXDbB. M3BecTHO, UTO HapAay € 3TUM
ceiBopoTtouHble TpaHcamuHasel (AJIT, ACT) moryt
MOBBIIIATBCA W JIOCTUTATh 3HAUYeHHs Oosiee
1000 Ex/n [3]. s xoadpdunmenta ae Purtuca
(cootnomenue ACT/AJIT) xapakTepHO yMeHbIIIe-
HUe, YTO CBSI3aHO C ITOpayKeHUEeM TelnaToIUTOB [6].
Cpennuil ypoBeHs koaddunuenrta e Puruca npu
BXB cocraBiser 0,965, mpu HauOOJIEE TSIKETBIX
dopmax oH cHUNKaAeTCd 70 0,23—0,35 [6]. IToBbie-
HUe YPOBHsS OWIMpyOMHA YKa3bIBAeT Ha TSXKEJIbIe
(opmbl 3abosieBaHMA W BCTpevyaeTcsi y 10—20 %
GepeMeHHBIX [3, 9].

[Tpu uccnenoBaHUY CHIBOPOTKU KPOBU Y TAIIHEH-
ToK ¢ BXB HabJ1r0/1a/10Ch YBETUUEeHHUE KOHIIEHTPAIIIT
061X sxesTuHbIX KuesioT, AJIT u ACT ¢ xapakTepHBIM
caBurom koadduriiuenta sie Puruca (tabo. 1). Meau-
aHa 3HAYEHWH O0IIEero v MpssMOTo OVTUPYOHHA COOT-
BETCTBOBaJIa HOPME, IIpU 3TOM Oostee 25 % 00pasIoB
XapaKTEPU30BAJINCh TTOBBIIIEHHON KOHIIEHTPaIuen
MpAMOTO OWINPyOWHA. YPOBEHb MPSIMOTO OWJIHDY-
6uHa B KpOBH OOYCJIOBJIEH HapyIIIeHHEM OTTOKa U
OUPKYJIAUU kemdu [3]. B KOHTpOJIBHOU Tpymme
KOHIIEHTPAIUsl 00X KeTIHbIX KUcioT, AJIT, ACT,
o0I1Iero ¥ MpsAMOro OWIMPYOMHA COOTBETCTBOBAJIA
HOPMAaJIbHBIM 3HAUEHUSIM.

Mennana KOHIIEHTPAIIUH XOJIETJIUIINHA B CHIBO-
potke kpoBu y rpynnsl BXbB cocraBuina 8,2 [5,3;
15,9] Mr/jm B CpaBHEHHHU C KOHTPOJIbHOU TPyII-
ot — 1,5 [1,2; 2,0] mr/x (puc. 1). PedepeHcHBIH
WHTEPBaJ KOHIIEHTPAIUU XOJIeTJTUIINHA, U3Meps-
€MOM MeTOJIOM JIaTeKCHOU HMMYHOTypOuamMe-
TPpUU, COIJIACHO HHCTPYKIUU IPOU3BOAUTENIH,
cocTaBJisieT o 2,7 Mr/j. IloBbIIIeHNE KOHIIEHTPA-
nuu xosernunuHa B rpynne BXB koppeauposaso
¢ KOHIIEHTpAalueh o0IMX KEeJTYHBIX KUCJIOT. 3Ha-
yeHue koaddumnuenta koppeasnun ConupmeHa
cocTraBuiIo 0,901 (95% AU 0,811—0,949), UTO CBH-
JIeTeJIbCTBYET O CUJIBHON CTAaTHUCTUUECKU 3HAYU-
Mo# (p < 0,0001) IPSAMOU CBSI3U MEXKY KOHIIEH-
Tparuei X0JIerJTUIHA U OOIIUX JKETIYHBIX KUCJIOT
(puc. 2).

cates severe forms of the disease and occurs in
10—20% of pregnant women [3, 9].

In patients with ICP, we revealed elevated con-
centrations of total serum bile acids, ALT, and AST,
with a characteristic shift in the De Ritis ratio
(Table 1). The median total and direct bilirubin were
within the reference range; at the same time, in 25%
of cases, direct bilirubin concentration was elevated.
Direct blood bilirubin levels are due to impaired bile
outflow and circulation [3]. In the control group,
concentrations of total bile acids, ALT, AST, and of
total and direct bilirubin were within the reference
range.

The median serum cholyglycine concentrations in
the ICP group was 8,2 [5,3; 15,9] mg/1 compared to
1,5 [1,2; 2,0] mg/1 in the control group (Fig. 1). The
reference range for the cholyglycine concentration
measured by latex immunoturbidimetry, according
to the manufacturer’s instructions, is 2,7 mg/l. The
increase in the cholyglycine concentration in the ICP
group correlated with the concentration of total bile
acids. The Spearman’s correlation coefficient was
0,901 (95% CI: 0,811—0,949), indicating a strong
statistically significant (p < 0,0001) direct relation-
ship between the concentration of cholyglycine and
total bile acids (Fig. 2).

Six patients with ICP receiving ursodeoxycholic
acid for one or two weeks from the date of hospital-
ization were followed-up. The start of the study cor-
responded to the date of hospitalization. The dynam-
ics of changes in cholyglycine and total bile acids
concentrations are shown in Fig. 3. It should be
noted that the cholyglycine concentration was char-
acterized by a more pronounced decrease or subse-
quent stabilization during treatment. Simultane-
ously, an increase in total bile acid concentrations
was observed in some cases, likely due to interfer-
ence with ursodeoxycholic acid.

The effect of ursodeoxycholic acid preparations
on the change in the ratio of individual bile acids
was studied in more detail using high-performance
liquid chromatography by Manna et al. [7] who
showed that the level of blood ursodeoxycholic
acid during treatment increases from 0,3 to 60%.
Along with this, the concentration of cholic acid
derivatives decreased most significantly (by 65%)
after the first week of ICP treatment, then the
value stabilized with fluctuations in an insignifi-
cant range [7]. In general, during weekly follow-up
of 13-week duration, the mean concentration of
total bile acids in patients with ICP, taking the
ursodeoxycholic acid preparation, did not change
significantly, but a non-systemic increase was
observed periodically [7].
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Ta6smmua 1. BuoxuMuyeckye okasaTesy y MallMeHTOK C IUarH030M BHYTPUIIEYEHOYHOTO X0JiecTa3a 6epeMeHHbIX (BXB)

(n=40) u B KOHTpOIBHOU rpynne (n = 28)

Table 1. Biochemical parameters in patients diagnosed with intrahepatic cholestasis of pregnancy (ICP) (n = 40)

and in the control group (n = 28)

NokazaTes PedepeHcHbIe BXEB / ICP Kox-rrp(lmbﬂaa rpynmna

Parameter 3HAYeHUs Me [Q1; Q3] Control group
Reference values ! Me [Q1; Q3]

0611 Me XKeTIYHbIe KUCI0ThI, MKMOJIb/JI <10,0 26,7 [16,4; 64,7] 2,7 [1,5; 3,9]

Total bile acids, pmol/1

XOoJIETJIUIUH, MT /JT <2,7 8,2 [5,3; 15,9] 1,5[1,3; 2,0]

Cholyglycine, mg/1

AnanuHaMmuHoTpaHcdepasa, Ex/n <31 171[107; 282] 13 [9; 16]

Alanine aminotransferase, U/1

AcnapraTtamuHoTpaHcepasa, Ex/n <31 73 [44; 119] 17 [15; 20]

Aspartate aminotransferase, U/l

Bunupy6uH 061 UH, MKMOJIb/J1 <20,5 7,6 [5,1; 10,5] 7,4 [5,9; 8,8]

Total bilirubin, pmol/1

Bunupy6uH npssMou, MKMOJIb /JT <5,1 3,3[2,7; 5,6] 2,0 [1,5; 2,6]

Direct bilirubin, pmol/1

Ilox HabGaOAeHWEM B AUHAMHUKE HAXOIUJIHCh
6 nmanueHTok ¢ BXb, mosyyaBmiux MeguKaMeHTO3-
HOEe JIedeHHUe IperapaTaMu ypCOJAe30KCHX0JIEeBOH
KHCJIOTHI B TE€UEeHWE OJIHON WU JIBYX HEJIeJh C
MOMeHTa rocrnuTaausanuu. Hauaso uccienoBaHus
COOTBETCTBOBAJIO JlaT€ TOCHUTAIu3anuu. JIumHa-
MHKa M3MeHEeHUs KOHIIeHTpaIuM XOJIETJIUIINHA U
OOIIUX KEeJTUHBIX KUCJIOT MpeCTaBIeHa Ha PuUcC. 3.
CiienyeT OTMETUTH, YTO KOHIIEHTPAIIUSA XOJIETJIU-
MHA XapaKTepHU30Bajiach 0o0Jjiee BBIPAKEHHOU
JUHAMUKOU CHUKEHUS WU MOCJIeAyIoNned cTabu-
am3anueil Ha ¢doHe sedeHus. OJHOBPEMEHHO C
STUM B psfie cydaeB HaOJIIOAAJICA POCT KOHIIEH-

This trend demonstrates the possibility of addi-
tional use of cholyglycine as a marker for assessing
the condition of patients with ICP and the effective-
ness of treatment of this pathology in therapy with
ursodeoxycholic acid preparations.

However, further study of the use of a latex
immunoturbidimetry-based kit for measuring
cholyglycine concentration in the diagnosis of ICP
is necessary, involving a larger sample size to reduce
error and improve the significance of the results.
Along with ICP, groups of patients with other liver
pathologies receiving treatment with ursodeoxy-

100 - 8,2[5,3;15,9]
90 - T.
80 -
5% 70 4
[
i f 60 -
= .S
EE‘ 50
53 40
g 2
<O 30 4 i
20 "
10 - | g 1,5[1,3; 2,0]
0 = : - :
BXb /ICP Hopwma / References

Puc. 1. KoHneHTpanus xoseryunuHa (MeaHa n3MepEeHHbIX 3HAUeHUH U MEXXKBaPTIIbHBIA pa3dmax [Q1; Q3])
B 06pasIjax ChIBOPOTKH KPOBH MAI[HEHTOK C IMATHO30M BHYTPHUIIEUEHOUHOTO XoJtectasa bepemenHbix (BXB) (n = 40)
U B KOHTPOJIBHOH rpyriie (n = 28)
Fig. 1. Cholyglycine concentration (the median and interquartile range [Q1; Q3]) in serum samples
from patients diagnosed with intrahepatic cholestasis of pregnancy (ICP) (n = 40) and in the control group (n = 28)
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Puc. 2. 'paduk 3aBUCUMOCTY KOHIEHTPALUY XOJIETJIUIIMHA ¥ OOIIHX YKETUHBIX KUCJIOT B TPYIIIE HAIIMEHTOK
C IMarHO30M BHYTPUIIEYEHOTHOT'O X0JiecTaza bepeMeHHbIX (KoadduiuenT koppessainuu CrupMena — 0,901;
P < 0,0001; 95% IOBEPUTETBHBIN UHTEPBAJ 0,811—0,949)
Fig. 2. Cross-plot of the concentration of serum cholyglycine and total bile acids in patients with intrahepatic cholestasis
of pregnancy (Spearman’s correlation coefficient: 0,901; p < 0,0001; 95% confidence interval: 0,811-0,949)

Tparuu OOIUX KEJTYHBIX KUCJIOT, YTO, BEPOSTHO,
00yc/I0BJIEHO MHTEP(EPEHITUEN C YPCOIE30KCUXO-
JIEBOH KHCJIOTOM.

BoJsiee ieTaibHO BIIMSIHUE TIPENapaToB ypcoje-
30KCHXO0JIEBOM KMCJIOTHI Ha M3MEHEHHE COOTHOIIIe-
HUA OTAEIbHBIX JKEJTUHBIX KHUCIOT C PUMEHEHUEeM
BBICOKOI((PEKTUBHOU KUJKOCTHOM XpOMaTorpa-
¢un uzyueno L.B. Manna et al. [7], nokazaBmiumu,
YTO YPOBEHB YPCOIE30KCUX0JIEBOH KUCIOTHI B KPOBH
B IIpollecce JiedeHUs Bo3pacraeT ¢ 0,3 /10 60 %.
Hapsy ¢ 5TUM KOHIIEHTpalusA TPOU3BOIHBIX XOJIe-
BOM KHCJIOTHI CHIKAJIaCch HauboJiee 3HAYUTEIHHO
(ma 65 %) mocne nepBou Henmesnu JyedeHus:s BXB,
Jlajiee 3HAUEHHE CTA0MJIM3UPOBAJIOCH C KoJieOaHU-
AMUA B HE3HAUMTEJIbHOM auamnas3oHe [7]. B meaom
yCpeJTHEHHAsT KOHIIEHTPAIUs OOIIKX KETYHBIX KHC-
Jot y nanueHToB ¢ BXB B exxeHeie IbHON JUHAMUKE
B TeueHUe 13 HeZeab Ha (QOoHe IMpreMa IIpernapaToB
VPCOZIE30KCUX0JIEBOH  KUCJIOTHI HM3MEHSJIach He
CYIIIECTBEHHO, OTHAKO TIEPUOUYECKU HADIIOAATIO0CH
HECHCTEMHOe yBeJInueHue [7].

JlaHHas TeHJEeHIUs II0OKAa3bIBAae€T BO3MOXKHOCTH
JIOTIOJTHUTEIBHOTO KCIIOJIb30BAHMUs XOJIETJIMIIMHA B
KauecTBe MapKepa JJisl OIIeHKU COCTOSHUS MalieH-
ToK ¢ BXB 1 3¢ deKTUBHOCTH JIeUeHUs TOH 11aTOI0-
rud Ha (poHE MPUMEHEHHUS IIPENapaToB ypCoIe30K-
CHXOJIEBOU KHCJIOTHI.

Bmecte ¢ TeM HE0OXOAMMO JaJIbHENIIIEe U3yde-
HUe IpUMeHeHHs Habopa J1s onpeesieHus (MeTo-
JIOM JIATEKCHOW UMMYHOTYPOUIUMETPHUN) KOHIIEH-
Tpanuu XoJierunuHa npu auarHoctuke BXDB ¢
HCITOJIb30BAHHEM OOJIBITIEN BEIOOPKHY JIJIsI CHUYKEHU S

cholic acid should also be compared with a control
group.

CONCLUSION

Our study allows to draw the following conclu-
sions:

1. A significant increase in the concentration of
cholyglycine was revealed in patients diagnosed with
ICP compared with the control group of non-preg-
nant women.

2. A dynamic relationship between the concentra-
tions of cholyglycine and total bile acids was estab-
lished. The Spearman’s correlation coefficient was
0,901 (95% CI: 0,811—0,949), indicating a highly sta-
tistically significant (p < 0,0001) direct correlation
between the concentration of cholyglycine and total
bile acids.

3. The feasibility of using the latex immunoturbi-
dimetric assay to measure the concentration of
cholyglycine in the in vitro diagnosis of ICP, and the
effectiveness of treatment of this pathology during
therapy with ursodeoxycholic acid preparations were
demonstrated. When enzymatic quantification of
total bile acids, an interference with other medicines
is possible.

Study limitations. The study has limitations
due to the small sample size.

Conflict of interest. The authors declare no
conflict of interest.
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Puc. 3. luHaMVKa H3MEHEHMsI KOHIIEHTPAIMY 00X JKETIHBIX KUCIIOT U XOJIEMJIUIIHA Y 6 TAIIUEHTOK C JIMATHO30M
BHYTPHIIEUEHOYHOTO X0JIecTa3a GepeMeHHBIX Ha (DOHE MeJUKAMEHTO3HOTO JIEYEHNUs TPerapaTaMu
YPCO/IE30KCUXOJIEBON KUCJIOTHI B TEUEHKE OTHOU WJIU JIBYX HEZIEITh
Fig. 3. Concentration-time patterns of total bile acids and cholyglycine in 6 patients with intrahepatic cholestasis
of pregnancy during treatment with ursodeoxycholic acid for one or two weeks

OIUOKY U yJTyUIIEHUsI JOCTOBEPHOCTH PE3YJIHTATOB.
Hapsany ¢ BXb Takske cienyeT pacCMOTPETD I'PYIIIIBI
MaIMeHTOB C APYTUMHU [1aTOJIOTUAMU [1e4eHH, I10JIy-
YAOIUX MeIUKaMeHTO3HOe JiedeHe IIpernapaTtaMu
YPCOJIe30KCUXO0JIEBOU KUCIOTHI, B CDABHEHUH C KOH-
TPOJIBHOU I'PYIIIOHN.

3AK/IIOYEHUE

ITpoBeneHHOE HCC/IEIOBAHUE TTO3BOJISIET CIE/IATh
CJIE/IYIOIIE BBIBOJIBI:

1. BBIsIBJIEHO ZTOCTOBEPHOE IMOBHIIIIEHE KOHIEH-
Tpaliy XOJIETJIUIIMHA y TMAaIlUeHTOK C JUarHO30M
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BXb 1o cpaBHEHHUIO ¢ KOHTPOJIBHOU TPYIIIION Hebe-
PEMEeHHBIX YKeHII[UH.

2. YcraHoBeHA AUHAMHYECKAS CBA3b MEXKIY
KOHIIEHTPAIEN XOJIETIUIIUHA U OOIIUX KETIHBIX
KUCJIOT. 3HaueHUe KO3(pPUIUEHTA KOPPEIANUN
CroupmeHa cocTaBuiio 0,901 (95% I 0,811-0,949),
YTO CBUJIETEJILCTBYET O BBICOKOM CTATHUCTHYECKU
3HaYUMOU (p < 0,0001) IPAMOU CBSI3U MEKIY KOH-
IEHTpanedl XOJIEIIMIUHA U OOIIUX KETYHBIX
KHUCJIOT.

3. IIpogemoHCTpHpPOBaHA BO3MOXKHOCTD HCIIOJIh-
30BaHUS METO/Ia JIATEKCHOM HWMMYHOTYpOUANME-
TPUU JIJI ONpEeNeeHUs] KOHIEHTPAIUU XOJIETJIU-
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MHAa B in vitro quarnoctuke BXB u adpdekTuBHOCTH
JIEYeHUs 3TOU MaTOJIOTHH HA (hOHE TepaIuy Ipemna-
paTtaMu ypcoie30KCUX0aeBor KucaoThl. [Ipu ompe-
JIeJIEHUU KOHIIEHTPAIUHM OOIIUX KEJTUHBIX KHCJIOT
¢depMeHTaTUBHBIM METOZIOM BO3MOKHa HHTepde-
PEeHIIUSA C JIeKapCTBEHHBIMH IIperapaTaMH.

OrpannueHus uccjaexoBaHusa. lccienosa-
HUE MMEET OrpaHUYCHUA BCJICACTBUE HeOO0JIBIIIOTO
o6beMa BEIOOPKH.

KoHduKT HHTEpEeCcoB. ABTODHI 3asABJIAIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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