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PECULIARITIES OF ACHILLES TENDON LIQUID CERTAIN COMPONENTS
CHANGES DETERMINATED BIOCHEMICALLY

V. A. Povstyanyi, !L. A. Pesotskaya, 2N. M. Yevdokimenko,®Ye. V. Vastyanova,
%], O. Ostapenko

ISE “Dnipropetrovsk Medical Academy of health Ministry of Ukraine”, Dnipro;
2SE “National Mining University”, Dnipro;

30dessa National Medical University, Odessa

Abstract

The work was investigated the Kinetics of the changes components in the liquid that
occur in the tissue of the Achilles tendon as a result of processes of autolysis, within 2-3, 4-6,
7-9 and 10-20 days post-mortem period. The calculation of the median values of the results
obtained and the ratio of the current values of the median to the median of a very early period
after death. Revealed the oscillatory nature of the change of components content of liquid in
all later periods compared to the period of the death of 2-3 days. Proposed criteria for the
analysis of the differences between the content of a number of compounds that are defined by
biochemical and which may have a prognostic value to determine the time of death in late
postmortem period (after 3 days).

Key words: autolysis, the Achilles tendon, biochemical substances, the

prescription of death.

1084


http://dx.doi.org/10.5281/zenodo.1196604
http://ojs.ukw.edu.pl/index.php/johs/article/view/5359

OCOBJIMBOCTI 3MIH OKPEMUX KOMIIOHEHTIB PIIMHMU I3 AXIVIJIOBOI'O
CYXOXUNILIA, AKI BUBHAYAIOTHCA BIOXIMIYHUM METOJ1O0OM

'B. A. HoBcTsnmii, LI A. Iecouska, H. M. €Eprokumenko, °O. B. BacTbsaHO0Ba,

1. 0. Ocranenko

13 «/Ininponerposcbka Mequuna akagemis MO3 Ykpainmy», m. ninpo;
2J13 «Hanionaabuuii rippuynii yaisepeurer», m. JIninpo;

3 OnechKuii HAMIOHAILHU MeTHIHU I yHiBepcurtet, M. Oneca

Pesrome

B po6oTi gocaimkyBain KIHETUKY 3MIHM KOMIIOHEHTIB OlOpIAMHHU, SIKI BUHUKAIOTH B
TKaHWHH axiLIoBa CyXOXXHIUIS B pe3yJIbTaTi MPOIECiB ayToJi3y B TepMind Bix 2-3, 4-6, 7-9 i
10-20 nmi6 mocmepTtHOTO Tepioxy. [IpoBemeHO po3paxyHOK Me[iaH 3HAYeHb OTPHUMAaHUX
pe3ynbTaTIB 1 BIIHOIIEHHS MOTOYHOTO 3HAYEHHS MEJIaHW MO0 MEAiaHl caMOro paHHBOTO
nepiogy micas cMmeptTi. BusBieHo KoJmMBanbHUN XapakTep 3MIHM BMICTY KOMIIOHCHTIB
OlOpITMHYU Yy BCIX MI3HINIUX TMEpioIax MOPIBHAHO 3 MEPioAoM cMepTi 2-3 11ib. 3anmpornoHOBaHO
KpUTEpii I aHaI3y BIAMIHHOCTEH 3MICTY HU3KH CIIOJYK, SKi BU3HAYAIOTHCS OI0XIMIYHUM
croco0OM 1 MOKYTh MaTH TPOTHOCTHYHE 3HAYCHHS JIJI1 BUSHAUCHHS 9acy CMEPTi B MI3HBOMY
MMOCTMOPTAIILHOMY Tiepioi (Imicis 3-X 1i0).

KurouoBi ciioBa: ayrouni3, axijuioBe CyX0KHJLJIsI, 0i0XiMiuHI peyOBMHU, TaBHICTH

cMepTi
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OCOBEHHOCTH U3MEHEHUII HEKOTOPBIX KOMIIOHEHTOB KUJIKOCTH
U3 AXIIJIOBA CYXOXKHWJIMSL, OTIPEIEJISIEMBIX BHOXUMWYECKAM
METOJ0OM

!B. A. HoBcTsnbiii, LI A. Iecoukas, ’2H. M. EBiokumenko, °E. B. BacTbsHoBa,

*H. 0. Ocranenko

1F& «AHENMpPoNneTpoBCKasA MCANIMHCKAaA aKaaeMUus» M3 Ykpaunsl, r. IHenp;
9 ’
21—‘& «HanmuoHaabHBINI l"OpHI)Iﬁ YHUBEPCUTET», I'. )IHer[p;

30neccKkuii HAMMOHAIBHBIN MeTUITHHCKHIA yHuBepcurert, r. Oxecca

Pe3rome

B pabore ucciienoBaii KHHETHKY U3MEHEHHUSI KOMIIOHCHTOB OMOXHUIKOCTH, KOTOPBIC
BO3HHKAIOT B TKAHU AXMJUIOBA CYXOXHWIJIHS B PE3yJIbTAaTe IMPOIECCOB ayTOJIM3a B CPOKH OT 2-
3, 4-6, 7-9 m 10-20 cyrox mocMmepTHOro mepuoja. [IpoBemeH pacueT MeAWaH 3HAYCHUIH
MOJIyYCHHBIX PE3yJIbTaTOB M OTHONICHHWE TEKYIIETrO 3HAYCHHS MEIUaHbl K MEAMaHE CaMOro
paHHEro Tepuoja Iocie CMepTH. BBIsSBIEH KoJeOaTeNnbHBI XapakTep W3MEHEHHS
COJIepKaHUsI KOMIIOHEHTOB OMOKUIKOCTH BO BCEX 0OoJiee MO3JHHUX MEPHOIaX B CPAaBHEHHE C
nepuoioM cMmept 2-3 cytok. [lpemnokeHsl KpuTepuu I aHaly3a OTJIMYMI COJEpKaHUS
psla COeIMHEHHH, KOTOpBIC ONPEACISIOTCS OHMOXMMUYECKHM CIIOCOOOM W MOTYT HMETh
MIPOTHOCTUYECKOE 3HAYCHUE JIJIsl OTIPEICIICHUS] BpEMEHH CMEPTH B MO3HEM ITOCTMOPTAILHOM
nepuoe (rmocie 3-X CyToK).

KawueBble cjioBa: ayToJiu3, aXHJUIOBO CYXOKHJIUe, OHOXHMHUYECKHE BellecTBa,

AABHOCTb CMEPTH

OmnpeneneHne BpPEeMEHH CMEPTH, OCOOCHHO B IIO3HEM IIOCTCMEPTHOM IEpHOjie
(mpumepHO mocie 3-X CYTOK), OcCTaeTcs BaXHON mpoOiiemMoil cyneOHOW MeIULIMHBL.
TpynHocTH B pelleHMHM 3TOrO  BOINpOCa, MpeXJae BCEero, OOYCIOBIEHBI TEM, YTO
pa3BUBAIOIIMECS B TpyIe SBICHHUS JOCTATOYHO BapuaOeibHbI M 3aBUCIAT OT OOJBILIOTO
KoJIM4YecTBa (PaKTOPOB (COCTOSIHUE OpraHu3Ma, MPUYMHBI CMEPTH, CKOPOCTH OXJIaXIAECHUS
TeNla, XapakTepa MHIUBUAYyaJbHOW MUKpodopsl U mpouee). Bmecte ¢ TeM, mpakTudecku
OTCYTCTBYIOT MCCIEA0BAHUSA TaKOE€ TPYIHOTO SIBJIEHMS, KaK ayTOJIM3 B COEIMHUTEIBHOMN
TKaHH (XOTS €CTh OTJEIbHBIE PaOOTHI, IOCBSIICHHBIE H3YYSHUIO €T0 BO BHYTPEHHHUX OpraHax)

[1-3, 6]. Panee, Obuta mpemoxena meroauka [4] mo W3BICUCHUIO OMOXHMIKOCTH M3 TKaHU
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AxunnoBa cyxoxuwius (AC) M NOATBEP)KJIEHO HAIUYME B HEH BELIECTB, KOTOPbIE MOXHO
yCTaHABIUBAaTh OWOXUMUYECKUM METOJIOM, C MPUMEHEHHEM OOOpYyJOBaHUS OOBIYHOMN
KIIMHUYECKOM J1a00paTopuu.

Heab padoTsl - onpeencHue OMOXUMHUYECKUM METOJIOM OTICIBHBIX KOMIIOHEHTOB B
KHUJIKOCTH, H3BJICYCHHOW W3 COCJAMHHUTEIbHON TKaHH (AXHIUIOBA CYyXOXHWIIHs), B Pa3HbIC
CPOKH ITIOCMEPTHOTO IEPUO/IA JIJISi BO3MOYKHOTO OIPE/ICIICHUS TAaBHOCTH CMEPTH.

Marepuajl W MeTOABI HCCAeAOBaHHMA. MarepuasioM i HWCCICIOBaHHS ObUIH
oOpa3iel AxmutoBa cyxoxwmms ¢ 19 tpymoB moneit. Bech maTepuan B 3aBUCUMOCTH OT
CpoKa cMepTH ObLI pasjeneH Ha cieayromtue rpymnmsl: T1 (2-3 cyrok); T2 (4-6 cyrok); Ts (7-9
cytok); T4 (10-20 cyrok). Yka3aHHbIe CPOKH ObLITH HanboIee IPUOIMKEHBI K ITPETOKEHHBIM
[Hleguenko M.M. [5]. HccnaemoBanuio mojBeprajach HE caMa TKaHb CYXOXWIHH, a
MOJIyYeHHAsT W3 HUX OWOJIOTHYECKas JKHJIKOCTh, KOTOpas BMemlada KOMITOHSHTHI
COCIIMHUTENBHON TKaHU. JKHIKOCTB MOCIIe TIOTYUEHHS €€ B TIPecce 3aMOPaKUBANIACH, a TIepe.l
MPOBEJICHUEM HCCIICIOBAHMS CMEIIMBAIACh ¢ M30TOHHYECKUM PACTBOPOM B COOTHOIIICHUHU
1:4. ConeprxaHue OTACITBHBIX KOMIIOHCHTOB OHMOXXHIKOCTH ONPEICIISIIOCh B KIMHHUYECKON
1abopaTopHuu MO COOTBETCTBYIOIIMM METOIUKAM.

IMonyyeHHble pe3yabTaTbhl M UX o00cyxkIeHue. JlaHHBIE MeaMaH OMOXMMHYECKUX
nokasareneit onoxuakoctu u3 Tkanu AC npencrasieHsl B Tadnuie 1 u Ha puc. 1.

Taomuma 1

Menuansl coiep>kaHus OT/ICIbHBIX KOMIIOHEHTOB B OMOXKUAKOCTH 13 AC

T |AJITEnn| ACT ITT 001 AnpOymuH | Xonectepun |OOm1. OvHp.
(cyr) En/n En/n | 6enok r/n /1 MKMOJIb/JT MKMOJIb/JT
T 0,27 13,33 9,5 15 3,7 0,1 0,7
T> 2,75 3,37 2,0 3,7 41 0,1 0,75
T3 2,53 9,43 10,5 6,05 2,6 0,2 0,5
Ty 3,49 15,31 1,0 3,6 3,3 0,0 0,2
T Moueas | III® |Amunaza| Harpuit Kanpmii Keneso MoueBuHa
(cyt) | xucnora | En/n En/nm | MEMOJIB/1 | MMOJIB/TI MKMOJIb/JI MKMOJIb/JI
MKMOJIB/TI
T1 50,0 2,0 3,0 140,5 0,001 5,88 2,1
T> 12,8 4,0 3,0 1455 0,11 7,12 7,75
T3 26,0 15,5 13,0 156,0 0,66 19,9 11,5
Ty 1,0 4,0 4,0 128,0 0,18 6,91 7,1

Hcxons u3 MOJIYYCHHBIX PC3YJIbTATOB, MOKHO BBIJACIINTD O6H_IyIO 3aKOHOMCPHOCTD JJId

BCEX MOKazareie — OTCYTCTBHC KaKoro-amoo OCJICA0BATCIIBHOTO U3MCHCHUS BCIICCTBA BO
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BpeMeHU. VIMeT MecTo KojebaTelnbHble W3MEHEHHs, YTO OTPaKaeT IMOCIEI0BaTeIbHOE
BBICBOOOXK/IEHUE U3 TKAHU CIIOKHBIX OPraHWMYECKHX COCAMHEHHH M pacmaja uxX B pe3yibTaTe
XMUMHMUYECKUX PeaKIuil 1o 0osee MPOCThIX, C NOCIEAYIOIIMM YMEHBIIEHUEM UX B IIEJIOM IO
Bpemenu. Ecnu B rpynne T2 HaOmogaercs cHU>KeHHE OOJIBIIMHCTBA MOKa3arenei, To B T3 —
ux yBenaudeHue (060m. 6enok, xonecrepun, I[P, amunaza, Kaapluid, kee30, MOUYEBUHA) WIIH
HEBBIPAKEHHBIE U3MEHEHHUS B MX COJEP)KaHUU (aap0yMuH, 001 OMmpyOnH), CO CHIDKEHHEM
B T4. OOpamaer BHumManue BblpakeHHoe yBenuueHue ACT u AJIT yxe B T2, xoTopoe
COXpPaHSETCS BO BCEX M3YYaeMBIX IpYIIax, NPOsBIsAs CBOIO XHUMHUYECKYH) YCTOMYMBOCTb, U
COJIEp)KaHUs HATPHs, MO-BUIMMOMY, OTPAXKAIOIIee €ro IMOCTYIUIEHHE C H30TOHHYECKHUM

pacTBOPOM IIpH pa3BEACHUU.

m 160

n
160 - "0
o 120
120 - 100
100 -
80
80 1 "
60 -
4
40
2
20 -
0 /\\—"\ — 0r —4— ==
12 3 4 5 6 7 T8 9 10 11 122 1B H

s o 10 11 12 13 14 1 23 4 5 6

T1 (2-3 cyrok) T2 (4-6 cyToK)
T T4
180 140
160 120
140
100
120
100 80
"
60
60
40
40
20 20
0 W‘ ——————— 0 /\/’—‘\e—ﬁa —— T
1 2 3 4 5 6 7 8 9 0 1 12 13 14 1 2 3 4 5 6 7 8 9 10 N1 12 13 14
T3 (7-9 cyrtok) T4 (10-20 cyrok)

Puc. 1. MenuaHnsl conepxaHusi KOMIIOHEHTOB B )uakoctu u3 AC.

[Ipumeuanue: 1-AJIT, 2-ACT, 3-ITT, 4-00mmii 6en0kK, 5-anbOyYMUHBI, 6-X0IE€CTEPHH,
7-o0muit OunupyOuH, 8-modeBas kucnora, 9-menounas gocdaraza, 10-amunasa, 11-natpuid,
12-kaneiuii, 13-xene3o0, 14-MoueBuHA.

Hudpossie nanusie AJIT u ACT Bo Bcex rpymnmnax HmpeicTaBieHbl B COOTHOIICHUHU
1:100.
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J4 K] MOJIYYCHHBIX HOAHHBIX MOHO BBIACIMTL MAKCUMAJIBHBIC W MHHHUMAJIbHBIC
MOKa3aTesu, XapakTepHbIe AT KXKI0ro rneproja (tabm. 2).
Tabnuma 2.
Paznnuns 6I/IOXI/IMI/I‘-I€CKI/IX JAHHBIX 110 UX Kpaf/'IHI/IM S3HAYCHHAM Ha pa3HBIX CPOKaX

IMOCMEPTHOI'O II€pUOJa

b/x nokazarenu T1 T, Ts Ty
AJIT MunnManabHas
ACT MunnmanpHas
ITT MunnmanbpHas MunnmanbHas
OO0m. 6enox MuHHMAaTBHEIH MakcuMalbHBIH
AnbOyMHUHBI MunuManbHas
XoJiecTepuH MakcumanbHbIi | MUHMMAaTbHBINA
OO6m1. OuTMpyouH MuHUMAaTbHBIN
MoueBas MakcumanbHas IIpakTrnuecku
KHCJIOTa HET
1D MunumasbHas MaxkcumanbHas
Ammunaza MakcumanbHas
Kanbunmit OtcyrcTBYET MakcuManbHbII
Kemeszo MaxkcumanpHOe
MoueBuHa MuHuMaIbpHas MaxkcumanpHas

JlJ1s IpakTUYEeCKOro MPUMEHEHUS MOJYyYeHHbIX 3aKOHOMEPHOCTEH HE0OX0IMMO HAUTH
croco0 CpaBHEHHUs NaHHBIX Tpymil. [l0CKONbKY M3 BBHIOPAHHBIX CPOKOB JABHOCTH CMEPTH,
Onmarojaps HaTMYMIO APYTUX METOAUK, HanOoJIiee JIETKO ONpeAeTUTh NEpBhIN nepruo (rpymmna
T1), To ObLIK TPOBENIEHBI BHIYUCIEHUS OTHOLIEHUH 3Hauenuii rpynmn T2, Ts u T4 k 3HaUeHUAM
T1. bbumn ocTaBieHbl HU(PPOBBIE 3HAUEHUS, KOTOPbIE HAMMEHEE PEAKO IMOBTOPSIIUCH.
[TonyuenHble TaHHBIC MTPEICTABICHBI B TaOIUIlE 3 U HA pHC. 2.

C 1enplo cpaBHEHHUs KOHKPETHOTO o0pasma (sl yCTaHOBJIEHHsS CpOKa IMOCMEPTHOTO
neproja) TPOBOAUTCA AaHAIOTUYHBIA pacdyeT MO BBIYUCICHUIO OTHOIICHUW BEIUYUH

KOMIIOHCHTOB 3TOI'O 06pa3ua K BeanuuHam T1.
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Tabmuna 3.
OTHOIIICHUS TTOKA3aTeJIel KOMIIOHEHTOB YKUIAKOCTH TPYIIIT

T2, T3, T4 mo orHOMIEHHIO K T1

ACT ([ITT |OOuwmit |Anb0y-|Xome- |O6m. |Moue- |Mou. |Amu- |Hart-
omwupy- |MiH CTepuH |0EOK |BMHA |KHCJIOTA|lla3a  |puid
OuH

T2/T1 | 06 | 1,1 1,1 1,1 0,4 2,5 3,7 0,3 1,3 1,0

Ts/T1 | 1,0 | 1,0 0,7 0,7 1,0 4,0 5,5 0,5 4,3 11

T#T1 | 1,1 | 01 0,3 0,9 0,2 2,4 3,4 0,0 1,3 0,9

14,0

8,0

T2/T1
T3/T1
6,0 ——T4/T1

Ha3sanme ocn

2,0

0,0
ACT T 3ar. Binip  AneBymin  Xonectep 3ar. Binok CevosBuHa Ce4y. HKMCA Aminaza HaTpwid

Puc. 2. Bun rpadukoB oTHOIIEHUH 3HaUY€HUI KOMITOHEHTOB B rpymnmax Tz, Ts, T4 mo

OTHOIIIEHUIO K T1

Kpome Bu3yanpHON OIIEHKM MOJTYYEHHBIX HUGP U TrpadUKOB, Ui MaTEMaTHYECKOTO
CpaBHEHUS MMOJYYCHHBIX JAHHBIX, MPEAJIaracTcsi NPOBOAUTH PAcUYeT TAaKOW CTAaTHCTHYECKOM
BEJIMYMHBI, KaK CYMMBI KBaJIpaTOB PAa3HOCTH IOJYYEHHBIX TaHHBIX 00pasla M JaHHBIX U3
tabmuubl Ne3. JlanHast polieypa MOKeT ObITh JIETKO peajln30BaHa, HalpuMep, MpH HOMOLIU
nporpammsl «KEXELy. [Ipumep Takoro mpakTHUECKOTO MPUMEHEHUS MTPpe/yIaraeMoil METOIMKe
npuBeacH Hke (puc. 3).

Ha npuBeseHHOM pUCYHKE BHUIHO, YTO TOJIy4eHHBIH rpadyK MpoBepsieMoro oopasua,
HauOosiee 0aM30K 1Mo GopMe U LUPPOBBIM 3HAYEHUSIM KOMIOHEHTOB K rpaduky T4/T1. Ilpu
OTIpe/IeIEHUH CYMMBI KBaJIpaTOB Pa3HOCTH LU(POBBIX MACCUBOB 3TUX I'Pa(pUKOB MOIYUEHBI
cnenyromue 3HadeHus:: ans To/Ti - 5,45, mna Ts/T1 - 21,32, mns Ta/T1 - 4,59. ns
CpaBHUBAeMOro o0pa3ia JaHHbIM CTaTUCTUYECKUN MTOKa3aTeNlb OJIMKE BCEro K COOTHOIIEHUIO

Ta/T1.

1090



18,0

16,0 K

—T2/T1
T3/T1

——T4/T1

——WMCI 1841

Ha3saHue ocu

ACT T 3ar. Binip AnsbBymin Xonectep 3ar. Binok CevyosmHa Ceu. kmcn Aminasa Hatpuii

Puc. 3. CpaBHenue rpaukoB pacCUYMTAaHHBIX 3HAUCHUU OTHOIIECHUI KOMIIOHEHTOB H

HCIBITYEMOro (CpaBHHUBAEMOro) o0pasiia, ¢ U3BeCTHON AaBHOCThIO cMepTH (10-11 nneit).

CnenoBarenbHO, HCHBITYEMBIH (TpoBepseMblil) oOpaser] KUAKOCTH U3 TKaHU
AXUIIIOBa CYXOKUJIHsI OBLIT IMOJIyYEH M3 TPyIa C JaBHOCTBIO mocMepTHoro mepuoaa T (10-20
JTHEH ), 9YTO OJTHOCTHIO COOTBETCTBYET U3BECTHBIM JIaHHBIM.
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