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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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http://www.icmje.org/urm_full.pdf
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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.

The search for effective agents in the treatment of burn injuries is
one of the urgent problems of combustiology. Over the past years, the
incidence of burn injury has been continuously increasing worldwide.
In burn injury, there is not only local tissue damage in the area
of action of the offending agent, but also a complex reaction of the
body to the resulting damage in the form of burn disease. Summing
up the karyotyping results under thermal burn, it can be concluded
that the intraperitoneal administration of compounds Cu(L"), and
[Cu(Adm)(PPh,),]PF, has a corrective effect on hemorheological and
hemodynamic disorders occurring in thermal burn. This effect is most
pronounced in the first days after correction. According to the results
of karyotyping under thermal burn, it can be stated that the compound
[Cu(Adm)(PPh,),]PF, has the most positive results, and the compound
Cu(L™), was less effective. This fact is confirmed when comparing
survival, cytogenetic parameters, and blood parameters after
administration of these compounds. Cytogenetic abnormalities were
recorded during the burn injury. When correcting [Cu(Adm)(PPh,),]
PF,, a tendency towards increased proliferation is observed both on the
15th and 30th days. The chromosomal aberrations and the number of
polyploid cells were statistically significantly reduced in the group with
[Cu(Adm)(PPh,),]PF, application relative to the pure thermal burn
group in both the 15th and 30th days, indicating the beneficial effect of
this copper complex on the burn.

Key words. Experimental burn, mitotic index, chromosomal
aberrations, polyploid cells.

Introduction.

Burn injuries are a major global medical challenge, with their incidence
steadily increasing in recent years. Burn injury is characterized not
only by localized tissue damage in the area of action of the damaging
agent, but also by a complex systemic response known as burn disease.
According to the World Health Organization (WHO), burns are the
third most common type of injury. In wartime, they have accounted for
0.4-0.8% of all fatalities [1].

The severity of tissue damage depends on the degree of overheating,
with higher temperatures leading to more rapid cell death. The depth
of a burn injury depends on the thermal agent’s characteristics,
temperature, duration of exposure and the extent of heat penetration
into deeper layers of the skin and underlying tissues. Key
pathophysiological factors in thermal injuries include a pronounced
sympathoadrenal response with activation of stress-related structures,
and mechanisms, accompanied by disturbances in the microcirculation
system. Additionally, erythremia occurs as a result of increased loss
of the liquid part of the blood from the vessels due to their increased
permeability and through damaged skin [2]. Burn injuries not only
affect the damaged site but also cause systemic changes in unaffected
organs and tissues. The movement of fluid from the intravascular bed
to the extravascular space and exudation lead to thickening of the blood
or anemia. The cause of anemia is the red blood cells destruction due to
the direct influence of elevated temperature and as a result of stasis and
reduced osmotic resistance [3-6].
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Circulatory and microcirculatory disorders, leading to deterioration
of perfusion in organs and tissues, are key pathological processes in the
development of a systemic inflammatory response. From this point of
view, intensive therapy aimed at maintaining effective hemodynamics
during the burn shock phase is crucial for preventing the development
and minimizing the manifestations of multiple organ dysfunction
syndrome [7-9].

The severity of a thermal injury is determined by several factors, with
the most critical being the extent and depth of the burns (determining
the surface area and degree of burns). Medical treatment for burns is
crucial, especially when they are I1I degree burns and when a significant
surface area of the body is affected [10-12].

One of the priority tasks in medicine is the search for new, effective
compounds that can be used to minimize and protect against thermal
injuries. In this regard, coordination complexes with high antioxidant
activity are of particular interest. Studies have highlighted their ability
to protect the body from the damaging effects of thermal burns, as
reported both in the scientific works of some authors [13] and in several
studies conducted at the Orbeli Institute of Physiology NAS RA [14-
17].

To identify the possible reparative effect of the synthesized chemical
copper complexes [Cu(L™),] and [Cu(Adm)(PPh,),]PF, the study
included cytogenetic screening and analysis of blood parameters
against the background of a thermal burn.

Materials and Methods.

Synthesis of Cu(L7),: The copper(Il) complex [Cu(L?),] (Figure
la) was synthesized by a one-step synthetic protocol involving
the reaction of the p-diketone ligand 1,1,1,5,5,5-hexafluoro-2,4-
pentanedione (HLCF3) with copper(1]) acetate monohydrate, according
to general procedures detailed in previous literature [18] for analogous
homoleptic copper(Il) complexes [19,20].

Synthesis of [Cu(Adm)(PPh,),]|PF :

The copper(I) complex [Cu(Adm)(PPh,),|PF, (Figure 1b) has
been synthesized and fully characterized using both analytical
and spectroscopic methods. Tetrakis (acetonitrile) copper(I)
hexafluorophosphate (0.500 mmol, 0.186 g) and triphenylphosphine
(1.000 mmol, 0.262 g) were dissolved in CH3CN (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 CH3OH (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,),]PF, in 80%
yield. Mp: 203-205°C. Solubility: CH30OH, CH2CI12, CHCI3, EtOAc,
CH3CN, DMSO. FT-IR (cm-1): 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. 1H-NMR (Acetone-d6, 293 K): 1.42-3.00 (m,
17H, CHAdm and NH2), 7.27-7.51 (m, 30H, CHAr). 31P{1H}-NMR
(CD3CN, 243 K): 8 -144.76 (sept, JP-F = 706 Hz), -1.64 (sbr). ESI-
MS(+) (major positive ions, CH3CN), m/z (%), 152 (90) [Adm + H]+,
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Figure 1. Chemical structure of [Cu(L"),] (a) and [Cu(Adm)(PPh,) JPF (D).

a)

Figure 2. Bone marrow cells. Polyploid cells (a and b), chromosomal aberrations in the form of a double fragment (c). Magnification: %900.

366 (60) [Cu(PPh3) + CH3CN]+, 589 (100) [Cu(PPh3)2]+. ESI-MS(-)
(major negative ions, CH3CN), m/z (%): 145 (100) [PF6]-. Elemental
Analysis (%) calculated for C46H47CuF6NP3 (%): C 62.48, H 5.36, N
1.58; found: 63.23, H 5.10, N 1.96.

The study investigated changes in hemodynamic parameters
following a thermal burn and their correction using the copper
complexes [Cu(L?),] and [Cu(Adm)(PPh,),]PF,.

The study was carried out on 40 male albino rats weighing 170-
180g. The animals were divided into 4 groups (with 10 animals in each
group).

Group [: intact animals (control group).

Group II: pure burn.

Group III: burn + [Cu(L™),].

Group IV: burn + [Cu(Adm)(PPh,),|PF ).

A thermal III-AB degree burn covering 30% of the body surface
was applied to the epilated skin on the back of the animals with a hot
object (a special plate). The copper compounds [Cu(L?),] (dose 50
mg/kg) and [Cu(Adm)(PPh,),]PF, (dose 50 mg/kg) were administered
intraperitoneally 1 hour after the burn, followed by treatments every
other day for the next 10 days. Changes in blood parameters were
studied on the 3rd, 7th, 14th, 21st and 30th days after thermal burn.

Survival and cytogenetic parameters were studied using the Ford-
Wollam method [21]. The cytogenetic analysis included chromosome
examination using Giemsa staining. The mitotic index (ML, in %),
chromosomal aberrations (CA, in %) and percentage of polyploid
cells (PPC) in animal femur bone marrow cells (counting in 1000
cells per preparation) were determined, according to G. McGregor
[22]. Metaphase searches were conducted under a microscope with
magnifications of 900 times. Cytogenetic indices were analyzed on the
15th and 30th days. The physicochemical properties of the synthesized
compounds were also examined. Data analysis was carried out using
the specialized statistical software packages Statsoft and SPSS-10.0.

160

Method of regression and correlation analysis method were used [23].

Results and Discussion.

During the study, the survival rate of animals across the 4 experimental
groups was evaluated. In the control group (intact animals), survival
was 100%. In Group II (pure burn) it dropped to 60%. In Group III
which was injected with [Cu(L"),] after burn, a survival was 80%,
and Group IV which was injected with [Cu(Adm)(PPh,),]PF after
burn, a survival rate of 100%.

Regression analysis yielded logarithmic equations and survival
curves as follows:

y1=100+0*lg(x) (intact animals).

y2=90.39-23.8*Ig(x) (pure burn).

y3=103.82-18.33 *Ig(x) (burn + [Cu (L),]).

y4=100+0%*1g(x) (burn + [Cu(Adm)(PPh,),]PF).

These survival equations were used to model the survival of intact
animals, animals after a pure burn, animals with burn + [Cu (L?),] and
animals with burn + [Cu(Adm)(PPh,),]PF . According to the obtained
equations (where x is the number of days since the day of the start of
the experiments, and y is the survival rate), the best result was observed
in the group “burn + [Cu(Adm)(PPh,),]PF > (100%) (compared to the
60% survival rate in the “pure burn” group). The curves also allowed
for extrapolation to estimate survival rates over longer periods. The
selected concentration of the test compounds during burn proved to be
the most effective, as evidenced by the survival rate.

It is known that burn disease causes a pronounced leukocyte reaction
[24], therefore, an analysis of blood parameters was carried out to assess
the condition of the body of animals that have suffered a burn injury
and the healing process. To detect any changes between experimental
groups of animals, the following blood parameters were examined:
blood clotting time, leukocyte count, thrombocytes count, erythrocyte
count, hemoglobin level, and hematocrit.



The analysis of the data allows us to conclude that changes in
hemodynamics following a burn (3 days after a thermal burn) are
marked by non-specific reactions: a reliable drop in the blood viscosity
(compared to intact animals), a sharp increase in blood viscosity,
apparently indicating increased erythrocytes aggregation, an increase in
the level of hemoglobin and hematocrit, indicating hemoconcentration.
The blood parameters of the studied animals are presented in Table 1.

When comparing the hematological indices of experimental rats that
received [Cu(L™),Jand [Cu(Adm)(PPh,),]PF intraperitoneally with a
“pure burn” group at different time points (3, 7, 14, 21 and 30 days),
the following data were obtained: Blood clotting time, significantly
decreases starting from the 7th day in both groups. Notably, in both
groups receiving the compounds, this indicator retains a reliable
change until the end of the observation. In terms of leukocyte levels,
there was significant variability across all groups compared to the “pure
burn”. Specifically, with the administration of [Cu(Adm)(PPh,),|PF,,
a more moderate increase in this indicator was observed, indicating
a less pronounced inflammatory response. The number of platelets
significantly decreases from the 3rd day in both groups compared to
the “pure burn” throughout the experiment. The obtained data suggest
that the tested compounds somewhat inhibit the platelet germ of
hematopoiesis.

In the group treated with [Cu(Adm)(PPh,),]PF,, the tendency to
recovery is more pronounced

Regarding the change in erythrocyte count, a reliable increase in this
indicator is observed in the 2 injected groups starting from the 7th day,
with normalization occurring by the 14th day. Another key red blood
cell parameter, hemoglobin, does not show any significant changes
compared to the control group in each group throughout the observation
period. Hematocrit levels, remain reduced throughout the experiment
in response to the injection of the compounds. The data indicate that
plasma loss in the control group is higher than in the groups with the
injection of the copper complexes. The studied compounds contribute
to a decrease in both platelets count and hematocrit percentage,
indicating a correlation between these indicators in regulating blood
thickening in burns due to plasma loss through the wound surface.

The study of the reparative effect of [Cu(L"),] and [Cu(Adm)
(PPh,),]PF, complexes on the chromosomal apparatus of bone marrow
cells on the 15th and 30th days after the burn revealed notable findings.
Comparing the karyotype of rats with a “pure burn” that received
[Cu(Adm)(PPh,),]PF, a tendency toward increased proliferation (MI)
is noted on both the 15th and 30th days. In the “burn + [Cu(L"),]” and
“burn +[Cu(Adm)(PPh,),]PF,” groups, the percentage of chromosomal
aberrations (CA) significantly decreases compared to the “pure burn”

Table 1. Hematological parameters in animals on the 3rd, 7th, 14th, 21st, 30th day after the burn. *- p<0.05 reliability criteria for burned animals.

. Days

Indicators Compounds 3 7 14 11 30
Blood clotting pure burn 264.0 215.0 225.6+13.09 277.8+15.77 330.0+18.44
time +12.88 +14.32
(seconds) + [Cu(L™)2] 308.125+19.97 (%) 157.85+7.93 (*) 136.0+17.71 (¥) 259.16+34.07  226.66+28.94 (*)
Norm + Cu(Adm)(PPh3)2|PF6 231.8+10.94 (*)  207.2+12.16 175.5410.04 (%) 172.546.29 (*)  158.0+14.89 (*)
311.0+£19.0
Leukocytes pure burn 14720.0 16920.0 11320.0 13640 15960.0
(N/uL) +810.0 +618.0 +890.0 +670.0 +460.0

+ [Cu(LP)2] 17050.0 221333 18810.0 18283.33 10933.73
Norm +692.56 (*) +1062.91 (*) +1405.03 (*) +1396.76 (¥)  +588.03 (*)
11500.0 17120.0 20920.0 14500.0 15730.0 16130.0

+
+420.0 Cu(Adm)(PPh3R2IPFG () 77 (%) +2535.473 +780.456 (*) +950.561 +735.761
Thrombocytes  pure burn 627000.0 681400.0 609000.0 590000 571000
(N/pL) +10793.52 +62572.38 +52115.26 +37524.98 +22934.69

+ [Cu(L™)2] 386875.0 310333.3 348000.0 429166.7 476666.7
Norm +29624.7 (*) 425834.95 (%) +5524.38 (*) 43322691 (*)  +24415.39 (*)
522000.0 363500.0 426500.0 515500.0 511000.0 509000.0

+
+10560.0 Cu(Adm)(PPh3R2IPF6 | 550, g9 (%) 12384033 () £20554.13 £25372.78 +18178.13(*)
Erythrocytes  pure burn 5920000 3130000 3560000 6470000 6380000
(N/pL) +130000 +1000000 +180000 +104000 +190000

+ [Cu(L™)2] 5997500.0 6331667.0 5754000.0 5278333.0 4364000.0
Norm +296959.3 +285918.6 +571861.9 (¥)  +461688.3 (*)  +973851.12 (*)
5823000.0 6310000 5760500 5163000 5425000 5740000+

+
£278800.0 [Cu(Adm)(PPR3R2IPFG 10973 3 () 1382418.1 () +258805.2 £199199.8 (*)  243675.6(*)
Hemoglobin pure burn 135.743.816 135.945.4 144.446.02 144.6+5,43 143.6+5,28
(g/L) + [Cu(LC™)2] 143.76+7.35 144.7+3.79 124.54 136.92 137.3
Norm +7.27 (%) +4.72 +3.79
138.145.82 +[Cu(Adm)(PPh3)2]PF6 142.83+3.01 145.0+2.6 146.78+1.98 148.1942.06  148.85+1.82
Hematocrit pure burn 46.7+1.4 49.1+0.91 47.3+1.11 48.3+1.18 44.5+1.71
(%)
N + [Cu(L™)2] 51.62+4.12 37.84+4.97 (*)  40.32+3.79 40.0+1.88 (*)  42.94+3.13

orm

5724175 +[Cu(Adm)(PPh3)2]PF6 46.09+1.87 46.31+1.94 49.9+1.88 48.31+1.84 49.36+1.42 (*)
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Table 2. Summary table of cytogenetic indices in rats subjected to thermal burns of IlI-AB degree (30% of body surface) with intraperitoneal
administration of [Cu(L°7),] and [Cu(Adm)(PPh,),]PF . P1,3, P23, Pl,4, P2,4 - A statistically significant difference when comparing the
indicators of Group I (index 1) and Group I (index 2) with Group Il (index 3) and Group 1V (index 4).

Burn +
[Cu(L),]
(15 days)

Pure
burn

Groups
Indicz[:tors Intact
16.2+1.7

P, ,>0.05
P,,>0.05
3.4+0.25
0.02<P173<0.05
0.02<P2y3<0.05
2.6+0.14

P, ,<0.001
P,,>0.05

MI B % 20.35+2.8 14.2+1.9

CAB % 2.6+0,.6 4.2+0.3

PCB % 0.5+0.08 3.3+0.36

group at both study periods (15 and 30 days after the burn), which
indicates a beneficial and long-term effect of both compounds on
the burn. During the same observation periods (15 and 30 days after
the burn), in two groups that were administered copper compounds
(Groups III and 1V), there was a significant decrease in the number
of polyploid cells (PC) both relative to the intact group (Group I)
and relative to animals with a “pure burn” (Group II). The results are
summarized in Table 2.

Summarizing the karyotyping results for thermal burns, we can say
that the most positive results were obtained with the copper (I) complex
[Cu(Adm)(PPh,),]PF,, while the copper (II) complex [Cu(L?),]
proved to be less effective.

Cytogenetic abnormalities associated with burn injuries to animal
skin were analysed. Analysis of bone marrow preparations under a
light microscope showed that chromosomal aberrations observed after
thermal burn were most commonly double fragments (Figure 2).

Conclusion.

In conclusion, intraperitoneal administration of the copper
complexes [Cu(L),] and [Cu(Adm)(PPh,),]PF, has a corrective
effect on hemorheological and hemodynamic disorders associated
with thermal burns. This effect is most pronounced during the first
day following treatment. According to the karyotyping indices for
thermal burn samples, [Cu(Adm)(PPh,),]PF, compound produces the
most positive results. This fact is further supported by comparison of
survival, cytogenetic indices, and blood indices after administration
of the copper compounds. Additionally, a significant reduction in
chromosomal aberrations and the number of polyploid cells was
observed in the “burn + [Cu(Adm)(PPh,),]PF” group compared to the
“pure burn” group, at both on the 15th and 30th days of the study.
Further research is needed to understand the mechanism by which
copper complexes exert a reparative effect on skin after a thermal burn,
as well as the mechanism underlying the differential effects of the two
copper complexes. However, it is already possible to talk about the
reparative (therapeutic) effect of both copper complexes against the
background of a thermal burn, as well as the fact that they have the
potential to prevent or mitigate the effects of deep burns in animals.
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Burn + Burn + Burn +
[Cu(LE™) ] [Cu(Adm) [Cu(Adm)
(30 day) 2 (PPh,),|PF, (PPh,),|PF,
(15 days) (30 days)
16.4+1.4 17.2+0.2 17.8+0.22
P, ,>0.05 P, >0.05 P, >0.05
p,;>0.05 P, >0.05 P, >0.05
3.2+0.42 3.2+0.4 2.9+0.35
P, ,>0.05 P, >0.05 P, >0.05
0.02<P, ,<0.05 0.02<P, ,<0.05 0.01<pP, ,<0.02
2.1+0.32 2.4+0.3 2.0+0.3
P,,<0.001 P, ,<0.001 P, ,<0.001
0.01<P,,<0.02 0.02<P, ,<0.05 0.002<P, ,<0.01
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Pesiome

ITouck 3GQEKTUBHBIX CPEACTB JEUYEHHS OXKOTOBBIX MOPAKCHUH
SBIISICTCS OJHOW M3 aKTyaJlbHBIX MpoOsiieM KOMOYCTHOJIOTHH. 3a
MOCNIeTHUE TOABI BO BCEM MHpE HAOMIOHaeTcss yCTOWYMBBIN pOCT
yiuciaa ciyyaeB oOoroB. [Ipu oxoroBoif TpaBMe HaOmomaeTcs
HE TOJIBKO JIOKAJbHOE TOBPEXKACHWE TKAaHEH B 30HE JEHCTBUS
Mopakaromero (akropa, HO U CIOXKHAs pEaKLUs OpraHM3Ma Ha
MIOTy4eHHOE TTOBPEXIEHHUE B BUJIE 03K0roBOif 6one3Hu. Ilogsoas urorn
KapUOTHITHPOBAHUSI MPU TEPMUYECKOM OXOTe, MOXKHO CKa3aTb, UTO
HanboJjee MONOKUTETIbHbIE pe3yabTaThl fano coeaunenne [Cu(Adm)
(PPh,),]PF, coemunenne Cu(L), okazanoch MeHee 3 heKTHBHBIM.
Mo>kHO clienaTh BBIBOJI, UYTO BHY TPHOPIONTMHHOE BBEACHHUE COETUHEHUH
Cu(L®), wu [Cu(Adm)(PPh,),]PF, oKa3plBaeT KOppUTHpyIOIIEe
JIeHCTBHE  HA  TEMOPEONIOTHYECKHE U T'eMOAWHAMHYECKHUE
HapyIIeHUs, BO3HMKAIOI[ME IPU TEPMUUECKOM OXKore. OTOT
a¢dext Hanbonee BbIpakeH B MEpBbIe THU MOCHe Koppekiuu. [1o
pe3ysibTaTaM KapUOTHIHPOBAHUS TPU TEPMUYECKOM 0XKOTE MOXKHO
KOHCTAaTHPOBATh, YTO HanOoJee MOJIOKUTENbHbIE PE3yIbTaThl UMEET
coenunenue [Cu(Adm)(PPh,),]PF,, coenmnenne Cu(L "), okasanock
Mmeree dpdexTrBHBIM. JTOT (aKT MOATBEPIKIACTCS MPH CPaBHEHUH
BBDKMBAEMOCTH, NMTOTEHETHYECKHX TIIOKa3aTenell M MoKasaTenei
KpOBH IIOCJI€ BBEACHHUS 3THUX COEIMHEHMH. B mpouecce 0xoroBoi
TpaBMBbI 3apeTUCTPUPOBAHBI IMTOreHeTHYeCKHe HapymeHus. Ilpu
xoppektuu [Cu(Adm)(PPh,),]PF, oTMedaeTcst TeHACHIUSA K yCUIEHHIO
nponudepanun kak Ha 15-e, Tak U Ha 30-¢ cyTKH. XPOMOCOMHbIC
abepparyu 1 KOJITMYECTBO MOTUTUIONTHBIX KJIETOK OBLIN CTATUCTUIECKH
3HA4YUMO CHUJKEHBI B rpymnie ¢ HanecenueM [Cu(Adm)(PPh,),]PF, o
CPaBHEHHMIO C TPYIION C YUCTHIM TEPMHUYECKHM OKOTOM Kak Ha 15-ii,
Tak ¥ Ha 30-i AHU, YTO TOBOPHUT O OJATOTBOPHOM BIMSHHH JAaHHOTO
KOMILIEKCA MEIN Ha OXKOT.

KioueBble ci10Ba: SKCHEPHUMEHTAJBHBIH OXKOT, MHUTOTHYECKUI
HHJIEKC, XPOMOCOMHBIE a0eppaliy, MONUTIONTHbIE KIETKH.
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