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Diagnostics of the blood of patients with a diffuse liver disease
by the method of terahertz spectroscopy
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PesynbTar 3akirodyaercs B MOBBIIIEHWHM TOYHOCTH PA3IMYEHHUs CTENEHU
NOpa)KEeHUs! IEUYEHH y MALUEHTOB C MATOJOTHEel Pa3InYHOM CTETEeHH TSHKECTH C
nomouibto Tepareproboit (TI'1) cnexkTpockonuu 3pUTPOLUTOB KPOBH MallUEH-
TOB.

HccnenoBanusi mMpoBeJieHbl B Ipynnax HalleHToB 0e3 MaToJOruil BHYT-
peHHux opraHos (30 4enoBeK) U MAIUEHTOB C NATOJIOTUSMH MEUEHH Pa3IMuHON
crenenu TsoxectH (79 yenoek) [1]. TTokazana koppensius criektpo TT'i mpo-
MYCKaHUs CyCHEH3UHN SpUTPOLUTOB B Auamnazone 10 1 T ¢ u3MeHeHueM siek-
TPUYECKUX U BA3KOYINPYTMX CBOWCTB S3PUTPOLUTOB BCIEICTBHE 3a00JeBaHUI
neuenu (puc. 1.8). Ilokazano, uro coueranue Tl crekTpockonuu ¢ METOAOM
IUAIeKTpodopesa YBETUIHBAET TOYHOCTh PA3IMUEHUsI TOPaKEHU meueHu 1, 2
u 3, 4 crenenu (75.1 % uyBcTBUTENBHOCTH U 84.5 % crienmupUUHOCTH) 1O CpaB-
HEHUIO C TOYHOCTHIO, KOTOPYIO JIa€T TOJBKO MeTon JuanekTpodopesa (71.4 %
qyBCTBUTEIBHOCTH U 60.4 % cneruduunocT). VI3MeHeHHs PU3NUECKUX Xapak-
TEPUCTUK OOPAa3IOB CBSA3AaHBI C aICOPOIME MOJIEKYII TJIOOYJIMHA HA TIOBEPXHO-



CTH 3PUTPOLUTOB, KOHLIEHTPALIU KOTOPOTO B CHIBOPOTKE KPOBH YBEIMUNBAETCS
Beaeacteue Auddy3Hbix Oonesne nedenu. [IpeumyiecTBoM MeToaa sBIsSETCS
MaJiasi ”HBa3UBHOCTh M aMOyJIaTOpHAS JOCTYITHOCTb.

The result is in the improvement of the accuracy of distinguishing the de-
gree of liver damage in patients with different degrees of pathology using te-
rahertz (THz) spectroscopy of the patients' erythrocytes.

The studies were carried out in groups of patients without pathologies of
internal organs (30 people) and patients with liver pathologies of different de-
grees (79 people) [1]. A correlation of the THz transmission spectra of a suspen-
sion of erythrocytes in the range up to 1 THz with changes in the electrical and
viscoelastic properties of erythrocytes due to liver diseases was demonstrated
(Fig. 1.8). It was shown that combining THz spectroscopy with dielectrophore-
sis increases the accuracy of differentiating liver damage of 1, 2 and 3, 4 degrees
(75.1% sensitivity and 84.5% specificity) as compared to the accuracy of dielec-
trophoresis alone (71.4% sensitivity and 60.4% specificity). The changes in the
physical characteristics of the samples are associated with adsorption of globulin
molecules on the surface of erythrocytes (the concentration of globuline in the
blood serum increases due to diffuse liver diseases). The advantage of the meth-
od is low invasiveness and outpatient availability.
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Puc. 1.8. CiekTpbl npoIryCKaHus: H3MepH- Fig. 1.8. Transmission spectra of the

TEJILHOW STYEHKHU ¢ KPEMHUEBBIM OKHAMU, measurement cell with silicon windows
3aIlOJTHEHHOW CYCTICH3USMH SPUTPOLIMTOB filled with suspensions of erythrocytes
KPOBH MAIMEHTOB C PA3JIMIHON CTEIIEHBIO from the blood of patients with various

3a00JIeBaHuU MEUYEHH: OT 3JOPOBBIX 1O degrees of liver diseases: from healthy
OOJIBHBIX IUPPO3OM C PA3HOM CTEMEHBIO patients to patients with cirrhosis
HOpaKEeHHS
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