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Technetium-99m (*™Tc) is the most widespread radionuclide with physicochemical characteristics highly suitable for diagnostic
nuclear medicine. The radiopharmaceuticals obtained by complexation of *™Tc with ligating agents or targeting biomolecules are
increasingly used for diagnostic purposes in oncology, cardiology, nephrology, neurology and other fields of medical practice. One
factor that may influence clinical efficiency of ™Tc radiotracers involves their interactions with the proteins of human blood plasma.
Most studies of such kind of interactions have been focused on albumin, while much less attention was given to other protein
components of blood plasma. In the present work the molecular docking technique was employed to evaluate the possibility of
association between a series of *™Tc radiopharmaceuticals and plasma proteins including transthyretin, fibrinogen, alphal-acid
glycoprotein, Fc and Fab fragments of immunoglobulin G. It was found that the investigated *™Tc compounds (except pertechnetate)
form the strongest complexes with alphal-acid glycoprotein and fibrinogen. The affinities of TcMED, TcDTPA, TcMAG, TcECD,
TcDIS and TcMEB for alphal-acid glycoprotein and fibrinogen appeared to be higher than those for albumin. The structural
characteristics of both plasma proteins and *™Tc radiotracers were demonstrated to determine the amino acid composition of the
binding sites. The presence of peptide fragments in the structure of *™Tc compounds was assumed to markedly increase their affinity
for plasma proteins. The results obtained may be helpful for gaining deeper insights into biodistribution pattern of %°™Tc
radiopharmaceuticals.

Keywords: Technetium-based radiotracers; Transthyretin, Fibrinogen, Alphal-acid glycoprotein;, Immunoglobulin G; Molecular
docking

Technetium 99m (**Tc) is known as a main radionuclide currently used for obtaining a variety of diagnostic
radiopharmaceuticals for nuclear medicine [1-3]. Among the advantages of ™ Tc-based radiotracers are their half-life (6
h) and gamma ray energy (140 keV) resulting in a minimum dose of patient irradiation, ability to accumulate in targeting
tissues or organs, rapid blood clearance, availability from *Mo/**™Tc generator, relatively low cost, etc. [4-6]. Due to its
unique coordination chemistry with oxidation states ranging from -1 to +7, **™Tc can form complexes with diverse ligands
containing O—, C—, N—, P—, S— donor centers [7-10]. The radiopharmaceuticals with N- and S-centers appeared to be most
effective in assessment of renal function, the compounds with O-centers are highly suitable for myocardial imaging, while
those with S- or P-centers can be used for heart imaging and bone scintigraphy [1]. Along with these characteristics, the
efficiency of radiotracers is determined by their physicochemical parameters, including size and charge, partition
coefficient, stability in vitro and in vivo, pharmacokinetic behavior and plasma protein binding [11, 12]. In our previous
work we employed the molecular docking technique to perform a comparative analysis of the binding affinities of *™Tc
radiopharmaceuticals for albumin, the most abundant plasma protein [13]. The aim of the present study was to analyze
the binding of **™Tc-based radiotracers to other plasma proteins, such as transthyretin, fibrinogen, alphal-acid
glycoprotein, Fc and Fab fragments of immunoglobulin G. A set of twelve examined *™Tc-based radiotracers included
Pertechnetate [*™Tc]TcOs—(TcPER), [*™Tc]Tc-Sestamibi (TcSES), [*™Tc]Tc-Tetrofosmin (TcTET), [*™Tc]Tec-
Medronate (TcMED), [*™Tc]Tc-dimercaptosuccinic acid (TcDMSA), [*™Tc]Tc-diethylenetriaminepentaacetate
(TeDTPA), [*™Tc]Tc-mercaptoacetyltriglycine (TcMAG), [*™Tc]Tc-Exametazime (TcEXA), [**Tc]Te-diisopropyl
iminodiacetic acid (TcDIS), [**™Tc]Tc-ethylene cysteine dimer (TcECD), [*™Tc]Tc-Mebrofenin (TcMEB), and [*™Tc]Tc-
hydrazinonicotinic acid conjugate-H6F (TcHYN). The plasma proteins selected for this study play significant role in
many biological processes. Transthyretin is responsible for transport of the thyroid hormone thyroxine and the retinol-
binding protein. Mutations in this protein lead to its misfolding and aggregation into amyloid fibrils associated with
cardiomyopathy or polyneuropathy on the development of inherited transthyretin amyloidosis [14]. Fibrinogen has
multiple biological functions among which are promotion of platelet adhesion and aggregation, regulation of
inflammatory response, triggering of hemostasis, leukocyte activation, wound healing, etc. [15]. Alphal-acid glycoprotein
has immunomodulatory properties and affects pharmacokinetics and pharmacodynamics of drugs and endogeneous
ligands [16}. Immunoglobulin G is the major serum antibody capable of binding to and neutralizing various pathogens
and toxins [17].
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METHODS

The structures of the investigated **™Tc radiopharmaceuticals [18] were built in MarvinSketch (version 18.10.0)
and the geometries were further optimized in Avogadro (version 1.1.0). Five human plasma proteins such as transthyretin
(TTR, PDB ID 1BMZ), fibrinogen (FIB, PDB ID 3GHQG), alphal-acid glycoprotein (AGL, PDB ID 3KQO0), Fc fragment
of immunoglobulin G (IFC, PDB ID 5JII) and Fab fragment of immunoglobulin G (IFA, PDB ID 7FAB) were selected
as receptors for *"Tc radiotracers. Molecular docking was conducted using the HDOCK  server
(https://hdock.phys.hust.edu.cn/), a hybrid docking software which combines template-based modeling and free docking
[19]. The most energetically favorable docking complexes were visualized with the VMD software (version 1.14).

RESULTS AND DISCUSSION

Presented in Table 1 are the best docking scores correlating with the binding affinities of the examined **™Tc
radiopharmaceuticals for plasma proteins. The analysis of the docking results revealed that TcPER has the lowest binding
affinities decreasing in the order TTR > FIB > IFC > AGL > IFA. Notably, the complxes of TcPER with TTR, FIB, IFC
and AGL appeared to be stronger than that with albumin (the best docking score -57.77 [20]). For the other compounds
under study the binding affinities were found to decrease in the rows: TeSES: FIB > AGL > IFA > TTR > IFC; Tc¢TET:
FIB > AGL > IFA >TTR = IFC; TeMED: FIB = AGL >IFC> TTR > IFA; TcDMSA: AGL > FIB > IFC> TTR > IFA;
TeDTPA: AGL > FIB > TTR > IFC > IFA; TceMAG: AGL > FIB > TTR > IFA 2 IFC; TcEXA: AGL > FIB > TTR > [FA
> [FC; TeDIS: AGL > FIB > [FA > [FC > TTR; TcECD: AGL > FIB > TTR > IFA > IFC; TcHYN: AGL > IFA > FIB >
IFC>TTR; TeMEB: AGL > FIB > TTR > IFA > IFC.

Table 1. Best docking scores characterizing the binding affinities of technetium-99m radiopharmaceuticals for plasma proteins

9mTe Transthyretin Fibrinogen Alphal acid Fe fragment of Fab fragment of
radiotracer glycoprotein immunoglobulin G immunoglobulin G
TcPER -72.28 -67.18 -62.15 -63.11 -57.68
TcSES -130.04 -150.47 -147.49 -126.96 -133.99
TcTET -128.87 -143.11S -136.31 -128.64 -132.76
TcMED -128.69 -144.68 -142.03 -129.35 -124.69
TcDMSA -125.36 -150.29 -159.60 -128.40 -119.23
TcDTPA -179.19 -188.16 -209.74 -153.90 -148.29
TcMAG -139.62 -148.47 -154.83 -114.04 -116.00
TcEXA -137.69 -139.34 -155.74 -110.53 -119.11
TcDIS -146.40 -193.71 -229.05 -148.80 -167.56
TcECD -126.08 -142.34 -154.67 -110.03 -113.64
TcHYN -185.84 -233.39 -270.04 -213.38 -251.22
TcMEB -159.73 -195.19 -223.21 -148.14 -156.76

It appeared that the investigated **™Tc radiotracers (except TcPER) display the highest affinity for AGL and FIB,
while the lowest affinities in most cases are observed for IFC and IFA. The comparison of the best binding scores
presented here with those obtained in our previous work for albumin [13] indicates that some *™Tc compounds are capable
of associating with plasma proteins stronger than with albumin. These systems include: TcMED — FIB / AGL, TcDTPA —

AGL, TcMAG — AGL / FIB, TcECD — AGL, TcDIS — AGL / FIB, TcMEB — AGL / FIB.

Table 2. Interface residues in the complexes of technetium-99m radiopharmaceuticals with plasma proteins

9mTe Transthyretin Fibrinogen Alphal acid Fc fragment of Fab fragment of
radiotracer glycoprotein immunoglobulin G | immunoglobulin G
THR758 LYS7B | TRP293e  LEU204e | PHE32a  TYR37a | ASP3ooa  SER400a | VAL3A ARGoiA
TRP798  PROsss | GLY295e ASNaose | HISo7a PHEosa | PHE40sa  ASN3o0s | VALo2a PHEo3a
PHEs7B HISss | ASP297e ILE299e | PHE114a ASP11sa | TYR3918  LYS3928 | LEUasss GLUu46B
TcPER HISoos  ALAgiB | SER300e PHE320e | ASN117a ASNi21a | LYS4098 LEUasi08 | TRP478 ILE4ss
LEU111s8 SERi128 | VAL331e GLN332e | TRP1224a GLY123a | THR4118 ASPsoB
PRO1138 TYRi4s | TYR33se PHE7se
SERi158 TYR116B TRP403
ILEs4a SERssa | ARGiaoc TYR422n | TYR27a  ALA29a | LEU2siB MET2528 | PROsga GLN4oa
PROssa PRO113a | TRP4a24n  HISa20n | SER30a  PHE32a | ILE2s3B HIS4338 | LEU41a PRO42a
PHEg7a TYRi14a | GLY4304 THR4311 | TYR374  SER40a | ASNa34s HIS4358 | GLY 434 THR44a
THRoes ALA978 | ASP4son SER4s3n | VALaia  GLUasa | TYRazes  THRuz7s | GLU78a ALA79A
TeSES ASNogg  ASPoos | TRP4ssan  GLY1s | ILEsa THR47a | GLNa43ss ASPgoa TYRs2a
SERi00B ARGio3ss | HIS2s ARGss | LEUs2a  GLUs4a GLYo95A GLY96A
TYRi0s8 VAL122s | PROss GLNe¢sa ARGesa THRo7a LY Sosa
LEU79a ILEssa LEUogoa THR1s9a
ARGoa TYRoia PRO160a SERi61a
VALoa GLY93a LYSi62a  TYRiesa
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9mTe Transthyretin Fibrinogen Alphal acid Fc fragment of Fab fragment of
radiotracer glycoprotein immunoglobulin G | immunoglobulin G
HIS97a PHEosa GLN39B GLY42B
LEUi2a PHE114a ARGu438 GLY14B
ASN117a LEU124A
SER 1254 TYR1274
LYS76a LYSsoa | CYS4sc  PROssc | PHE32a  TYR37a | PRO24a4aa PRO24sa | SER110a  THRi12a
SERssa  PROssa | SER476 GLYasc | VALsia  VALo2a | LYS246a  PRO247a | SER1334 ASP134a
PHEs7a  HISssa | CYSa6  CYS76n | GLUgsa  HIS97a | THR2s0a  LEUa2s1a | GLN163a  ASNiessa
GLUs9a TYRi14a | PRO77u THR7sn | PHEosa  ALAogoa | HIS310a TRP313a | ALA1soa  ALA14iB
PHE9se  THRoss | GLY798 CYSson | PHE114a ASP11sa | LEU3sisa SER337a | GLY1668  VALi67
ALAo7B  ASNogs | LEUson CYSio1 | VAL116a ASNi17a | LYS338a  ALA339a | HIS1688 PHE 1708
TeMED ASPos  SERiooB | PRO201 THR211 | ASNi21a TRPi22a | PROsaa ASP37a | VALi1sss VALises
GLY1018 ARGioss | THR22z1 TYR435 | GLY 1234 ILE377a HIS420a | THR1s78
TYRios8 VAL122B | LY Sa44s CYS4s1 GLU430a
PROue; SER47;
GLYss1 THR7sk
GLY79x  CYSsok
CYSio.  PRO20L
THR21L THR22L
LYS76a PROssa | LEU73; TYR765 | TYR27a  SER30a | PRO244a  PRO245a | GLNa4oa LEU41a
PHEs7a  HISssa | GLN7z7 ASN79; | PHE32a  TYR37a | LYS246a  PRO247a | PRO42a GLY43a
TYRi14a PHEgss | ASNgos SERs3; | VALs1a  ILEa4a | LYS24sa  THR2s0a | THR4aa ALA79A
THRoss  ASNogp | HISg4s THRs7 | THR47a  PHEa9a | LEU2sia  TRP313a | ASPsoa TYRs2a
TcDMSA ASPo9s  SER100B | SER10sk THRiiok | LEUs2a GLUesa | LEUs14a ILE336a | LY Sosa GLN39B
GLY 1018 ARGio3s | SER111xk SER114k | GLNesa  ARGooa | SER337a  LYS338a | PRO4os PROu41B
TYRios8 VAL1228 | PHE11sk  LEUa7L | VALo2a  HIS97a | ALA339a  PRO374a | GLY 428 ARGu43B
THR1238 VALso. GLUsiL | LEUii2a PHE114a | ASP376a ILE377a | VAL92B TYRo4B
THRs4L VALs7L SER125A TYR127a | MET428a  HIS420a
GLU430a
PHE9sa THRosa | PRO20ax VAL20sk | TYR27a VAL4ia | VAL273a  LYS274a | SER110a  VAL111a
ALA97a  ASNoga | VAL2osk GLY218x | ILEssaa  THR47a | PHE275a  ASN276a | THRi124  LEUi31a
ASPo9a  SERi00a | GLY219xk GLU220k | PHE49a  PHEsia | TRP277a  GLUa283a | ILE132a SER133a
GLY101a ARG1o3a | THR221k SER222k | LEUs2a  GLUssa | VAL2gaa  HIS285a | ASP1zaa GLNiesa
TYRi0sa VAL122a | GLU223x TYR225k | GLNesa LEU79a | ASN2gssa  ALA287a | ASNissa  GLY 1668
TcDTPA THRi23a LYS768 | ASN2gak TYR2ssk | ILEssa  ARGooa | LYS288a  THRo2soa | VALie7 HIS16s8
SERsse PROsss | SER201 VAL2o2L | TYR110a LEU112a | SER304a LEU306A PHE1708  VALisss
PHEzs78 HISsse | ASP2os LYSa206. | PHE114a SER1254 VALisss THR1s78
GLUsos TYR114B GLN21o. GLY214L | TYR127a
PHE215s. GLY216L
HIS217L
LYS76a SERssa | ASN79a ASNsgoa | TYR27a  SER3z0a | VAL2738 LY S2748 | GLN4oa LEU41a
PROssa  PHEs7a | SERs3a HISs4a | THR47a PHEa9a | PHE2758°  ASN2768 | PRO424 GLY43A
HISssa  GLUsoa | THRs7a SER111B | PHEsia  LEUs2a | TRP27788 GLU2838 | THR44a ASPgoa
TYRi14a PHEose | SER112 SER114B | GLUssa LEU79a | VAL2s4B HIS2858 | TYRs2a GLN39B
TcMAG THRoss ALA978 | PHE11s8 GLNi16 | ILEssa  ARGooa | ALA2s78  THR2898 | PRO4oB PRO4iB
ASNogs  ASPoos | TYR1178 MET1188 | TYR110a LEU112a | SER304B GLY42B ARGu43B
SER1008 GLY101B | THRsac  SERssc | PHE114a SER125a GLY44B VALgp
ARGi038 TYRi0s8 | VALs7c LYSssc | TYRi27a TYRosB
VALi228 ILEs¢1c
TRPsia  LYS70a | TYR76a ASN79a | TYR274  SEr3oa | VAL273a  LYS274a | GLY 324 HIS33a
GLU72a  HISo0a | ASNsoa  SERs3a | PHE32a  VAL4ia | PHE27sa  ASNa276a | ASN34a LYSs6a
GLU9a VALosa | HISsaa  THRg7a | ILE44a  THR47a | TRP277a  GLU283a | TYRs6a ARGssa
TRPsis LYS78 | THRi108 SER1118 | PHE49a  PHEsia | VAL2gaa  HIS285a | SERsoa ARGoiA
TcEXA GLU2B HISoos | SER1148 PHE11s8 | LEUs2a GLUsg4a | ASN2gsa  ALA2s7a | ILE1008 ALA0iB
GLUog2B TYRi178 ET1sB | GLNesa LEU79a | THR280a  SER304a | GLY 1028 GLY 1038
LYSssic  THRsac | ARGooa TYRiioa | LEU306a
VALs;c  LYSssc | LEUi2a PHE 144
ILEs1C SER125a TYR1274
LYS76a LYSsoa | TYR7a ASN79) | TYR27a  SER30a | PRO244a  PRO24sa | THRi12a  LEUi31a
SERgsa  PROsea | ASNgoy SERs3; | PHEs2a  VALs1a | LYS246a  PRO247a | SER1334 ASPi34a
TeECD PHEs7a  HISssa | HISs4s LEUser | ILEs4a  THR47a | THR250a LEU2s1a | GLNis3sa  SER164a
GLUgoa TYRi14a | THRs7w  SERi11ik | PHEswa  PHEsia | TRP313a LEU3s1aa | ASNiesa HIS16s8
PHEoss THRoes | SER114k  PHE115sx | LEUs2a  GLUsgsa | SER337a  LYSs33sa | THRieoB PHE 1708
ALAg78 ASNogs | TYR117xk  LYSs3L | GLNgsa LEU79a | ALA3zon  PROs7aa | VALisss THRig78
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9mTe Transthyretin Fibrinogen Alphal acid Fc fragment of Fab fragment of
radiotracer glycoprotein immunoglobulin G | immunoglobulin G
ASPoos  ARGio3s | THRsa  SERssi | ILEssa ARGooa | ASP376a ILE377a
TYRios8 VAL1228 | VALs7.  LYSss. | TYR110a LEUr12a | HIS4294 GLU430a
ILEsiL PHE114a SER125a
TYRi274
THRosa ALA97a | SER222k TYR239k | TYR274a  SER30a | SER354a  ARGsssa | SER110a VALi11a
ASNosa  ASPgoa | ASPaaix ASN2ask | PHE32a  TYR37a | ASPsssa TYRsa98 | THRi1124 SER133a
SER100A GLY101a | THR244k VAL2sik | SER40a VALasia | THR3s08 LEU3sis | ASPizaa GLNis3a
ARGi103a TYRi05a | GLN25s3xk ASN2sak | ILE4aa THR47a | PRO3s2s TRP4178 | THR1398  ALA141B
VAL122a LYS78 | ARG2ssk GLN2s¢k | LEUs2a  GLUs4a | LY Sa398 SER4408 | GLY1668 VALie7B
TcMEB LYSsos PROses | GLY287x LEU2s8sk | GLNesa ARGesa | LEUaai SER4428 | HIS1688 PHE 1708
PHEs78 TYR114B PRO2sox GLUsisk | ARGooa VALg2a | LEU4438 SER4448 VALisss  VALisen
MET314k GLUs1sk | GLY93a  HIS97a THR 878
LYS31x LYSsx | PHE114a SER1254
MET4s0xk SERssix | TYRi27a
MET4s2k LY Sas3k

The analysis of interfacial amino acid residues showed that TcSES, TcMED, TcDMSA, TcDTPA, TcMAG, TcECD
and TcMEB associate with essentially similar binding sites located at the interface between identical A and B chains of
homotetrameric transthyretin molecule, while TcPER and TcEXA occupy distinct sites (Table 2). In contrast to
transthyretin, for fibrinogen the similarity between the amino acids constituting the binding sites was observed only for
TcMAG, TcEXA and TcECD, while the other compounds interacted with completely different sets of amino acid residues.
In the case of AGL the binding motif common for TcSES, TcDMSA, TcDTPA, TcMAG, TcEXA, TcECD and TcMEB
involves the residues TYR27A VAL41A ILE44A THR47A PHE49A LEU62A GLU64A GLN66A ARGQOA LEU112A PHE114A SER125A
TYRi27a, while the binding sites for TCPER and TcMED contain the only residue (PHE 144) from the above binding motif.
The Fc fragment of immunoglobulin G has essentially similar binding sites for TcMED, TcDMSA and TcECD, all
containing the residues PR0244A PR0245A LYSz46A PR0247A THR250A LEUzs]A TRP313A LEU314A SER337A LYS338A ALA339A
PRO374a ASP376a ILE3774 HIS420a GLU430a. Analogously, the sites for TcDTPA, TcMAG and TcEXA include similar
residues such as VAL273B LYS274B PHE2753 ASN276}3 TRP277B GLU233B VAL284B HISzgsg ALA287B THR289B SER304B. For
the Fab fragment of immunoglobulin G similar binding modes were revealed for TcMED, TcDTPA and TcMEB, as well
as for TcDMSA and TcMAG.

Overall, the above findings indicate that structural peculiarities of both ***Tc¢ radiopharmaceutical and plasma
protein determine the mode and strength of their complexation. For instance, the highest binding affinities observed for
TcHYN for all examined proteins seem to arise from the presence of specific peptide (YLFFVFER) in its structure, in
contrast to the other *™Tc compounds.

CONCLUSIONS

In summary, the molecular docking study of the interactions between twelve structurally different **™Tc
radiopharmaceuticals and five functionally important proteins of human blood plasma revealed that: (i) the explored **™Tc
compounds (except pertechnetate) showed the highest affinity for alphal-acid glycoprotein and fibrinogen, while the
lowest affinities were observed for Fc and Fab fragments of immunoglobulin G; (ii) the affinities of TCMED, TcDTPA,
TcMAG, TcECD, TcDIS, TcMEB for alphal-acid glycoprotein, and the affinities of TcMED, TcMAG, TcDIS, TcMEB
for fibrinogen are higher than the corresponding parameters for albumin; (iii) among the *™Tc compounds under study
TcHYN forms the strongest complexes with plasma proteins; iv) the amino acid composition of the binding sites shows
both similarities and differences depending on the structural features of **™Tc radiotracers and plasma proteins. These
findings suggest that pharmacokinetics and pharmacodynamics of *™Tc radiopharmaceuticals can be affected by their
complexation with functional proteins of human blood plasma that have to be taken into account while using these
compounds in clinical practice.
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B3AEMO/IT MIJK PAJIIO®APMITPENTIAPATAMHY TEXHEIIIIO 99m TA BIVIKAMM I1JIA3SMU:
JOCHII)KEHHSI METOJOM MOJIEKYJISIPHOI'O JOKIHI'Y
Bauepist Tpycosa', ITuaun Kysneuos?, Isan SIkumenko?, Fanuna TopGenko’
'Kagheopa meduunoi ¢izuxu ma biomeduunux nanomexnonoziii, Xapxiscoxuii nayionansnuii ynisepcumem imeni B.H. Kapasina
m. Ceoboou 4, Xapxis, 61022, Vrpaina
’Kagpeopa izuxu sopa ma eucoxux enepeiii imeni O.1. Axiesepa, Xapkiecvkuii nayionanohuti ynieepcumem imeni B.H. Kapasina
m. Ceoboou 4, Xapxis, 61022, Yrpaina

Texueninn-99m (**Tc) € HalH6LILLI PO3NOBCIOIKEHUM PAMIOHYKIINOM 3 (Di3UKO-XIMIYHMMH XapaKTEPUCTUKAMM, HEOOXiIHUMHU IJIst
JIarHOCTUYHOT SlepHOi MeIMUMHM. PagiodapMipenapary, OTpUMaHi IUISXOM KOMIUIEKCOYTBOPEHHS Mix *°™Tc Ta JiraHaamu uu
TapreTHUMHU 010MOJIEKYJIaMH BCE LIMPIIIE 3aCTOCOBYIOTHCS JUIS JIarHOCTHYHHUX LJICH B OHKOJIOTIT, KapAioJorii, Hedposorii, HeBpoJoril
Ta iHIKX cpepax KIiHigHOT npakTuky. OJIHUM i3 YHHHHKIB, IO MOXKYTh BIUIMBATH HA KIiHIYHY e(eKTHBHICTH crnionyk *™Tc, € ixui
B3aeMopii 3 OimkamMu TuIa3MH KpoBi JroauHH. IlepeBakHa OUIBIIICTD AOCIHIIPKEHb TaKOTO THITy B3aeMopiil Oymu cdoxycoBaHi Ha
anpOyMiHi, TOIl SK 3HAYHO MEHIIE yBarW HPHIULUIOCH IHIMMM OLITKOBUM KOMIIOHEHTaM IUIa3MH KpoBi. Y maHii po6GOTI MeTon
MOJIEKYJIAPHOTO JOKIHTY OYB 3aCTOCOBAHMH /ISl OLIHKK MOXKIMBOCTI acoianii Mixk cepieto *"Tc paniodapmmpenaparis ta Giikamu
IUIa3MH BKJIFOYAIOYM TpaHCTUpeTHH, (ibpuHoreH, anbgal kucimii rmikonpoteid, Fc ta Fab ¢parmentn imyHornoGyniny G. Byrno
M0Ka3aHo, 110 JOCIIPKYBaHi CHOIYKH TeXHEl 0 99m (OKpiM IepTexHeTary) yTBOPIOIOTh HAWMILIHIII KOMIUIEKCH 3 anbdal Kucinm
mrikonporeiHom Ta ¢iopunoresom. Cropigaenicte TcMED, TcDTPA, TcMAG, TcECD, TcDIS ta TcMEB 1o anbdal kucnoro
mTikonpoTeiny Ta (GiOpHHOreHy BHsBWIACH BHIIOIO, HDK CIIOPIIHEHICTh IMX CHONIYK 10 anbOymiHy. Byno mpomemoHcTpoBaHO, 1o
CTPYKTYPHI XapaKTEPHCTUKH SK OUIKIB IUIa3MH, TaK i KOMIUIEKCIB TeXHeUil0 99m BHU3HAYAIOTh aMiHOKHCIOTHHH CKJal CalTiB
3B’3yBaHHsA. BHCIOBIEHO MPUITYIIEHHS, 0 HASBHICTh NENTUAHOTO (parMeHTy B CTPYKTYpi **™TC CHOJNYK 3HAYHO IiABHIILYE iXHIO
criopiziHenicTs 10 6UIKIB mwiasmMu. OTpUMaHi pe3yJbTaTH MOXKYTh OyTH KOPUCHUMHE JUIsL GLIbII MGOKOro po3yMiHHs posmnoaity 2™ Tc
paniogpapMipenapariB B Opratizmi.

KuarouoBi cioBa: padiopapmnpenapamu na ocnosi mexueyiio 99m, mpancmupemun, @ibpunocen, arvgpal kucnuii enikonpomeit,
imynoenobynin G, MOLEKYIAPHULL OOKIHS





