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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

One of the first and direct signs of ionizing radiation’s effect on
a cell is chromosomes destabilization. By studying cytogenetic
indices — including mitotic index, chromosomal aberrations,
and the number of polyploid cells in the bone marrow cells of
the femur, a significant difference was observed between intact
and irradiated animals. This suggests that these indices can be
considered as markers of irradiation by the technetium isotope.
When assessing the survival rate, the highest survival value was
recorded in the Group injected with [Cu(Adm)(PPh,),|PF . In
terms of chromosomal aberrations and number of polyploid
cells, irradiated animals showed reliable difference compared
to the “irradiation + [Cu(L"),]” group at both 15 and 30 days
post-exposure, demonstrating the radioprotective property of
the compound. Regarding the mitotic index, treatment with
[Cu(L"),] showed a trend toward normalization after 15 days,
with a reliable difference between Groups 2 and 3 by the end
of the study (after 30 days), further supporting the compound’s
beneficial effect. Analysis of survival, changes in cytogenetic
parameters, and multivariate regression analysis when using
both complexes confirms the highest efficiency of [Cu(Adm)
(PPh,),]PF, compared to [Cu(L"),]. Specifically, treatment with
[Cu(Adm)(PPh,),]PF, in contrast to “pure irradiation”, resulted
in a significant difference across all parameters and led to the
normalization of cytogenetic parameters from the early stages
of observation. This suggests a pronounced radioprotective
effect of the compound and an accelerated normalization of
cytogenetic parameters.

Key words. Irradiation, mitotic
aberrations, number of polyploid cells.

index, chromosomal

Introduction.

It is well established that the main initiating event after
irradiation is DNA damage. Based on this, one of the earliest
and most direct indicators of ionizing radiation (IR) effects on
cells is the chromosomal destabilization [1,2]. For many years,
studies have been conducted to identify sensitive biological
markers specific for radiation exposure [3,4]. Radiation-induced
karyotype damage is an important indicator for assessing the
severity of radiation damage. Radiation-induced alterations of
cytogenetic parameters can serve as markers of both adverse
effects of IR and efficacy of treatments that enhance the body's
resistance.

Currently, chromosomal aberrations in peripheral blood
lymphocytes are recognized as key biological markers of
radiation exposure [5].

One of the priority tasks of modern radiobiology is the search
for new radioprotective compounds. In this area, coordination
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complexes with high antioxidant activity are of particular
interest. Their potential to protect the body from the damaging
effects of ionizing radiation has been noted in both independent
scientific works [6,7] and research conducted by the L.A. Orbeli
Institute of Physiology of the National Academy of Sciences of
the Republic of Armenia [8,9]. These studies showed that such
complexes have low toxicity and pronounced radioprotective
properties.

To release possible radiation-protective actions, we studied
compounds of copper-organic complexes: [Cu(L"),Jand
[Cu(Adm)(PPh,),]PF, which were synthesized in Camerino
University (Italy) under the supervision of Professor Carlo
Santini. In this study, a cytogenetic screening of these newly
synthesized compounds was carried out.

Materials and Methods.

The copper(Il) complex [Cu(L?),] (Figure la) was
synthesized by a one-step synthetic protocol involving the
reaction of the B-diketone ligand 1,1,1,5,5,5-hexafluoro-2.,4-
pentanedione (HL) with copper(Il) acetate monohydrate,
according to general procedures detailed in previous literature
[10] for analogous homoleptic copper(I) complexes [11-
12].The copper(I) complex [Cu(Adm)(PPh,),|PF, has been
synthesized and fully characterized using both analytical and
spectroscopic methods as detailed below.
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Figure 1. Chemical structure of [Cu(L"),] (a) and [Cu(Adm)(PPh,),]
PF_(b).
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Synthesis of [Cu(Adm)(PPh,),|PF.. Tetrakis(acetonitrile)
copper(I)hexafluorophosphate (0.500 mmol, 0.186 g) and
triphenylphosphine (1.000 mmol, 0.262 g) were dissolved in
CH,CN (20 mL) and the reaction was stirred for 2 hours at
room temperature. Then, the Amantadine (0.500 mmol, 0.076
g) was solubilized in CH,OH (20 mL) and added to the reaction
mixture that was stirred for 24 hours at room temperature. A
white suspension was filtered off, the obtained mother liquors
were washed with diethyl ether/n-hexane and dried under
reduced pressure to give the complex [Cu(Adm)(PPh,),]|PFin
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80% yield. Mp: 203-205°C. Solubility: CH,OH, CH,CL,
CHCI,, EtOAc, CH,CN, DMSO. FT-IR (cm™): 3308 (N-H);
3075w, 3058w, 2914wbr, 2850w (C-H); 1586w, 1480m, 1435s,
1371w, 1310w, 1181w, 1163w, 1117w, 1093m, 1026w, 999w,
876w, 859sh, 833vs, 753s, 741s, 693vs, 577s, 541m, 519s.

'H-NMR (Acetone-d,, 293 K): 1.42-3.00 (m, 17H, CH,, and

NH,), 7.27-7.51 (m, 30H, CH, ). *'P{'H}-NMR (CD,CN, 243

K): 6 -144.76 (sept, J,, = 706 Hz), -1.64 (sbr). ESI-MS(+)

(major positive ions, CH,CN), m/z (%), 152 (90) [Adm + HJ",

366 (60) [Cu(PPh,) + CH,CNT’, 589 (100) [Cu(PPh,),]*. ESI-

MS(-) (major negative ions, CH,CN), m/z (%): 145 (100) [PF].

Elemental Analysis (%) calculated for C, H, .CuF NP, (%): C

62.48, H 5.36, N 1.58; found: 63.23, H 5.10, N 1.96.

In order to study the potential radioprotective effects of copper
complexes [Cu(L),] (complex 1, Figure 1a) and [Cu(Adm)
(PPh,),]PF, (complex 2, Figure 1b) on irradiated organisms, we
studied cytogenetic indices in experimental animals (sexually
mature male Albino rats, with an average weight of 180-200 g).
The animals were divided into 4experimental groups (10 rats in
each group):

1. Group I: intact animals.

2. Group II: animals exposed to the radioisotope technetium
(Tc), receiving an intraperitoneal injection of the isotope
with an activity of 4.8 mCi in a volume of 2 mL (“pure
irradiation”).

3. Group III: animals intraperitoneally injected with the copper
complex [Cu(L),] at a dose of 50 mg/kg in a volume of 2 mL,
administered one hour before the introduction of the Tc isotope
(“irradiation + copper compound [Cu(L?),, complex 17).

4. Group IV: animals that received the compound [Cu(Adm)
(PPh,),]PF_ (“irradiation + copper compound [Cu(Adm)
(PPh,),]PF,, complex 2”) (dose of 50 mg/kg) before
irradiation.

The cytogenetic analysis included chromosome examination
using Giemsa staining. Survival rates and cytogenetic parameters
were assessed using the Ford-Wollam method [13]. The mitotic
index (MI), chromosomal aberrations (CA) and the percentage
of polyploid cells (PPC) in the bone marrow cells of the femur
were determined by analysing 1000 cells in each preparation.

Data statistical analysis was carried out using a number of
specialized statistical packages, including Statsoft and SPSS-
10.0. Multiregression and correlation analysis methods were
used [14,15].
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Table 1. Cytogenetic indices analyzed in 4 groups: “normal (control)”,

Results and Discussion.

The survival rate of animals across the 4 experimental groups
was evaluated. In the intact or control group (“normal”), survival
was 100%. In Group II dropped to 40%. In Group III survival
was 90%, and Group IV which was injected with [Cu(Adm)
(PPh,),]PF, before irradiation, maintained a survival rate of
100%. The survival dynamics were described by regression
equations:

y,=100+0*1g(x)

y,=77,5018-30,381g(x)

y,= 104,38-10,531g(x)

y,=100+0*1g(x),

where x represents the day of the experiment, y1 is the survival
rate of intact animals, y2 is the survival rate under “pure Tc
irradiation”, y3 is survival rate under “irradiation + [Cu(L"),]
injection”, and y4 is the survival rate under “irradiation +
[Cu(Adm)(PPh,),]PF, injection”.

The above regression equations allow for the extrapolation
of survival rate changes percentage at later stages of the
experiment, enabling predictions of future outcomes.

By analysing the karyotype and proliferative activity of the
studied cells, we obtained the cytogenetic indices for these
groups. The results are summarized in Table 1, including only
statistically significant changes in cytogenetic indices.

When analysing the results of the study involving the animal
groups exposed to “pure irradiation”, “irradiation + complex 1”
and “irradiation + complex 2”, we found significant differences
in the cytogenetic indices between these groups. For all 3
indicators, there was a reliable difference between the intact and
irradiated animals (p<0.05), indicating that these indices can
be considered markers of Tc irradiation. For the chromosomal
aberrations and the number of polyploid cells, a reliable
difference was found in the irradiated animals compared to the
group receiving “irradiation + [Cu(L"),]” (both after 15 and
30 days), which indicates the radioprotective property of the
compound. Regarding the mitotic index (proliferative activity),
a tendency toward normalization was observed after 15 days,
with a reliable difference between Groups II and III by the
end of the study (after 30 days). Survival rates and changes
in cytogenetic parameters suggest that [Cu(L)] is less
effective than [Cu(Adm)(PPh,),]PF . In group IV “irradiation
+ [Cu(Adm)(PPh,),]PF.”, a pronounced and statistically

pure irradiation (Tc exposure only)”, “irradiation + [Cu(L"),]” and

“irradiation + [Cu(Adm)(PPh,),]PF,” on the 15th and 30th days of the experiment.

Indicators Norm (I Te (I Te + [Cu(L™),] (T Te + [Cu(L™),] (I Te +[Cu(Adm)(PPh,),IPF, | Tc +[Cu(Adm)(PPh,),]PF,
Group) Group) Group) 15 days Group) 30 days (IV Group) 15 days (IV Group) 30 days

11.4+0.16 15.8+0.17 14.8£1.6 17.4£1.9

MI, % 20.35#2.8  9.8+0.96  0.002<P, ;<0.01 P, >0.05 P, ,<0.05 P, ,<0.05
P, >0.05 P, ,<0.001 0.01<P, <0.02 p,,<0.01
5.0+0.51 4.4+0.48 4.2+0.52 3.85+0.31

CA, % 2,6+0,26 6.840.74 P ,<0.001 0.002<P ,<0.01 0.01<P, ,<0.02 0.002<P, ,<0.01
P,,<0.05 p,,<0.05 0.002<P, <0.01 0.001<P, ,<0.002
2.2+0.24 2.1+0.26 3.2+0.41 1.0£0.12

PPC, % 0.5+0.08 4.6+0.53 P ,<0.001 P, ,<0.001 P, ,<0.001 0.002<P, ,<0.01
P, ,<0.001 P, ,<0.001 p,,<0.05 P, ,<0.001

P .. P,,, P, P,, - Astatistically significant difference when comparing the indicators of Group I (index 1) and Group II (index 2) with Group 111

(index 3) and Group IV (index 4).
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significant difference from the “pure irradiation” Group was
observed for all 3 parameters starting from day 15.

Figure 2 illustrates the results of multi-regression analysis,
showing the mutual influence of cytogenetic indices following
the injection of [Cu(L"),] and [Cu(Adm)(PPh,),]PF,. The
equations of the multi-regression dependency between MI,
CA and PPC in the bone marrow cells of the femur are also
provided for the norm (x), pure irradiation (y) and the use of
copper complexes (z).

Multi-regression analysis of cytogenetic parameters, along with
standard statistical methods, confirmed the highest efficiency of
the compound [Cu(Adm)(PPh,),]PF, compared to [Cu(L"),].
This can be seen from the difference in the coefficients of all
variables (x, y and z) in the equation. All the [Cu(Adm)(PPh,),]
PF, (complex 2) indicators were higher in absolute values than
the [Cu(L"),] (complex 1) indicators.

The following abnormalities were detected during Tc
irradiation: double fragments, deletions, polyploidy (Figure 3).
The number of these abnormalities was significantly reduced
after the administration of complexes 1 and 2, further confirming
the beneficial effects of these copper complexes.

Conclusion.

Cytogenetic parameters analysis revealed a significant
difference between intact and irradiated animals for all 3
parameters, indicating that these parameters can be considered
reliable markers of irradiation with the technetium isotope. Upon
evaluating survival and cytogenetic parameters (specifically
the mitotic index, chromosomal aberrations, and percentage
of polyploid cells in the femoral bone marrow), the highest
survival value was observed in the group treated with complex
2 ([Cu(Adm)(PPh,),]PF)). A reliable difference was found
in the chromosomal aberrations and the number of polyploid
cells in irradiated animals compared to the “irradiation +
[Cu(L),]” Group (both after 15 and 30 days), demonstrating
the radioprotective properties of the compound. For the mitotic
index (proliferative activity), a tendency toward normalization
was noted after 15 days in the “irradiation + [Cu(L"),]” Group
and a reliable difference between Groups II and III by the end
of the study (after 30 days), further supporting the beneficial
effect of this compound. Analysis of survival rates, changes in
cytogenetic parameters, and multi-regression analysis using
both complexes confirms the highest efficiency of [Cu(Adm)

Z = 0549290 S5 T 615y

e i

£ = -2 433340 BA9Ze+0 5750y

MUERE®

Figure 2. Results of the multi-regression analysis of the interaction between cytogenetic parameters following the injection of [Cu(L"),] (a) and

[Cu(Adm)(PPh,),]PF (b).

a) b)
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Figure 3. Cytogenetic abnormalities induced by technetium exposure: a) double fragment, b) deletion, c) polyploidy. Magnification: x900.



(PPh,),]PF, (complex 2) compared to [Cu(L?),] (complex
1). When using [Cu(Adm)(PPh,),]PF in Group IV, a reliable
difference from the “pure irradiation” group, was observed
across all parameters, with the normalization of cytogenetic
parameters from the early stages of observation. This indicates
a pronounced radioprotective property of [Cu(Adm)(PPh,),]
PF and an earlier normalization of cytogenetic parameters. The
results of this study underscore the importance of continuing
research into the development of agents with therapeutic
potential for radiation injuries.
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Pesrome

OnHUM W3 TEpBBIX M NPSMBIX NPU3HAKOB BO3JCHCTBHS
WOHU3MPYIOIIEr0  W3JIyYeHHs  HAa  KIETKy  SIBISETCS
necrabunuzanus xpomocoM. [1pu u3yd4eHnn HUTOreHETHYECKUX
ToKa3aTesiel, BKII0Yasi MUTOTHYECKHI WH/IEKC, XPOMOCOMHBIE
abeppaliy ¥ KOJIMYECTBO MOJMIUIOWAHBIX KJIETOK B KIIETKax
KOCTHOTO Mosra OenpeHHOl KocTH, Obula OOHapykeHa
3HAYUTEJbHAS Pa3HHIA MEXy WHTAaKTHBIMA U OOJy4EeHHBIMU
KMBOTHBIMH. DTO TOBOPUT O TOM, YTO JaHHBIE IOKa3aTeln
MOXXHO paccMaTpuBaTh KaKk MapKepbl OOJy4eHHs H30TOIIOM
texHenust. [Ipn orieHke BBDKHBAaEMOCTH HanOOJIbIIee 3HAYCHUE
BBDKMBAEMOCTH 3a()MKCHPOBAaHO B TpYIMIE, IIOJydaBIIeH
HMHBEKIIHIO [Cu(Adm)(PPh,), |PF.. ITo MOKa3aTeNsIM



XPOMOCOMHBIX a0eppaliii ¥ KOJWYECTBY IOJHUIIOMIHBIX
KJIETOK OOJIyd4eHHBIE JKMBOTHBIE TMOKa3aln JIOCTOBEPHYIO
PasHHUILY 110 CPaBHEHHIO ¢ rpymmoi «obmyuenne + [Cu(L) ]»
Kak uepe3 15, tak u vepe3 30 mHe# mocie oOMydYeHUS, YTO
CBHJICTENILCTBYET O PaJMO3AIIUTHOM CBOMCTBE COETUHEHHUS.
Yro kacaeTcs MUTOTHYECKOro HHjekca, nedenue [Cu(L),]
MOKa3aJI0 TEHJICHIMI0O K HOpMajM3aluu uepe3 15 nHei, c
JOCTOBEPHOHN pa3HUIEH MexAy rpynmaMu 2 U 3 K KOHILY

uccienoBanus  (uepe3 30 gHEH), YTO JMOMOJHUTEIHHO
MMONTBEPXKAACT TMONe3HbId 3dekr coeamHeHus. AnHamus
BBIKHBAEMOCTH, HU3MEHEHU LIUTOT€HETUYECKUX

MoKaszateled M MHOTO(aKTOPHBIH PErpecCHOHHBIN aHaIn3
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IIPU  WCIONB30BaHUM OOOMX KOMIUIEKCOB MOITBEPXKIAET
HauOonpmyro  appexrusrocts  [Cu(Adm)(PPh,),]PF, mo
cpasaennio ¢ [Cu(L),]. B yactHoctn, neyenue [Cu(Adm)
(PPh,),]PF,, B OoTiIn4Me OT «IMUCTOrO OONYHYEHHS», TPHBENO
K JIOCTOBEPHOM pa3HUIIE MO BCEM IapaMeTpaM M MpPUBEIO K
HOpPMaJIM3alli IIMTOT€HETHYECKUX IIOKasaTesiell ¢ paHHUX
CPOKOB HaOMIOJICHUS. DTO CBHJETEIBCTBYET O BBIPAKCHHOM
pPanvoONpPOTEKTOPHOM JICHCTBHH COEIUHEHHS W YCKOPEHHOM
HOPMaJIM3all{ [IUTOT€HETHYECKUX ITOKa3aTelei.

KroueBrie cioBa: 06Hy‘leHI/Ie, MUTOTHYECKUN HUHACKC,
XPOMOCOMHBIC aGeppauHI/I, KOJIMYECCTBO TOJIMITIJIIOUTHBIX
KJICTOK.
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