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Beryn. Ha ceoromni mpoGnema ab-
JIOMIHAJIBHOI TpaBMH, NpH SKIA criocTepira-
I0TbCS CKJIQAHI OlOMEXaHIYHI YIIKOKEHHS
HaOyBae HE TUTBKU MEIUYHOI, aje i coliaib-
HO1 3HauymocTi [1,4]. AKTyanbHICTh YIIKO-
JDKEHb OpPTaHiB YepeBHOI MOPOKHUHU BU3HA-
YAETHCS BUCOKUM PIBHEM JICTAILHOCTI: Y BHU-
najikax 130JbOBAHUX YIIKOKEHb JKHBOTA
CMEpTHICTh cTaHOBUTH Bia 5 no 10%, a mpu
MHOKUHHUX TpaBmax — 20-30% [4]. Cxnan-
HICTh JIaTHOCTUKU 3aKpUTOi abIOMiHAIBHOT
TpPaBMH 3YMOBIIO€ TTOMHJIKH TPU CKJIaJaHHI
JTIKYBAJIbHUX TMpOTpaM, OCOOJMBO 3a YMOB
CHHJPOMY B3a€EMHOTO 00TspKeHHs. [Ipobnemu
JiKyBaHHS a0MOMiHAIBLHOT TPaBMH BHHHKA-
I0Th 3/ICOUTBIIIOTO MPU PO3BUTKY CHUCTEMHHUX
NOpYIIeHb (YHKILINA )KUTTEBO BAXKIMBHUX Op-
raHiB — TPaBMAaTUYHOT XBOpoOu [4,6].

3anuIIaroThCs HE BUPIMICHUMHU  TIH-
TaHHs KOPEKIIii roMmeocTasy, NpopiTakTHKH i
JIKYBaHHS MICISONEpAIliiHAX  YCKIIQIHEHb
MIPU HEBIIKJIAHUX CTaHAX OpPraHiB TPYIHOI Ta
YepeBHOI MOPOKHUH, BIKOBHUX OCOOJIMBOCTEH
B3a€EMO3B 3Ky IEHTPAIBHUX 1 TTepudepiiHux
MEXaHI3MIB Peryisuii iMyHOJOTi4HOI peak-
TUBHOCTI Ta Te€MOKOATYJISI[IHHOTO MOTEHITia-
Jy B HOpMI 1 IpH €HJ0- Ta €K30TC€HHUX 1HTOK-
cukanisx [2,3,5,7], mo 1 cTamo mpeaMeToM
JIAHOT'O JTOCIIHKEHHS.

Introduction. Nowadays the problem
of abdominal trauma, in which complex bio-
mechanical injuries are observed, becomes
not only of medical but also of social signifi-
cance [1.4]. The relevance of the injuries of
the abdomen is determined by its high level
of lethality: in cases of isolated damage to
stomach, the mortality rate ranges from 5 to
10%, and with multiple injuries is 20-30%
[4]. The complexity of diagnosing closed
abdominal injury causes errors in develop-
ment of medical programs, especially in case
of mutual lien syndrome. Problems in treat-
ment of abdominal injuries occur mostly in
the development of systematic violations of
the vital organs’ functions — traumatic disease
[4].

The matters of homeostasis correc-
tion, prevention and treatment of postopera-
tive complications in urgent cases with the
bodies of the thoracic and abdominal cavities,
considering age peculiarities of interrelation
between the central and peripheral mecha-
nisms for immunologic reactivity and hemo-
coagulation potential regulation in normal
conditions, as well as in endo- and exogenous
intoxications [2, 3, 5, 7] still remain unsolved
and became the subject of this study.
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MeTa IOCTiAKEHHS: TOCIIIUTHA -
HaMiKy 3MiH T€éMOKOAryJIALiHHUX MOKAa3HUKIB
KpOBI IIypiB MpPHU TPAaBMATUYHOMY ITOIIKO-
JOKEHH]I TOHKOT KUIIIKH.

Marepiaa i meroau. MojentoBaHHS
3MiiicHEHO Ha 36 CTaTeBO3pLIMX 1 CTapux
Oimux mrypiB miHii Wistar 3 macoto Tina 0,14-
0,16 xr (crareBo3pisii TBapuHH BiKOM 4-6
Mmic.) ta 0,49-0,55 kr (crapi TBapuHU BIKOM
20-22 wic.).

VYci onepariitHi BTpy4aHHs! MPOBOIH-
JUCS 3TiTHO BUMOT JI0 HAIliOHANbHUX ‘‘3ara-
JHHUX ETUYHUX NPUHIMIIB EKCIECPUMEHTIB
Ha TtBapuHax’ (Ykpaina, 2001), ski y3ro-
JDKYIOTBCSL 3 IOJIOKEHHSAMHU “‘CBpONENCHKOT
KOHBEHIIIT PO 3aXUCT XPeOSTHUX TBAPHH, SKi
BUKOPHUCTOBYIOTHCS IJIsl €KCIIEPUMEHTaIbHUX
Ta 1HmMUX HaykoBux wuineir” (CtpacOypr,
1985) mix TiomeHTanoBuM Hapko3zom (1000
MT Ha | KT Macu Tifna).

Jlis  MOJeNnroBaHHS TpaBMAaTHYHUX
YILIKOKEHb
PUCTOBYBAIM METOJIWYHI IMIJIXOAM — 3aCO0H,
po3pobinieHi A.M. IlikeHiHUM 1 criBaBTOpaMu
(1990) 3 BmacHMMHM HampaifOBaHHSIMHU (pHC.
1). HaHocwiu npuiiiibHYy J1030BaHy TPaBMY 3

TOHKO1 KHUIIKA BHUKO-

JIBOX 3YCTPIYHHMX HampsAMKiB cuioio a0 120
Kr/cM® 3a JIOTIOMOTOI0  YJITAPHUKIB CIICIIiaTb-
HOI KOHCTpYKIii. B SIKOCTI yJapHUKIB BUKO-
PUCTOBYBAJIM MOHOJITHI KOHCTPYKIIi pi3HOI
dbopMH Ta TUTONUHH YIITKOIKYBAaHOI IMOBEPX-
Hi, @ TaKOX 3 ILEHTPAIHHOI Ta 3MIIICHOIO
BICCIO HANPsIMKY YAapHOI XBHIII.

JlocniKeHHs 3MIH ITapaMeTpiB reMo-
CTa3y MPOBOAMIIM IiCIIsi TPAaBMYBaHHSI TOHKOT
kumky gepe3 30, 60, 120 1 180 xBunuH micis
MOpaHEHHS.

B excniepuMeHTI KpOB ISl BU3HAUYCH-
HS TeMOKOAryJAIiHHUX TapameTpiB 3abupa-
JIM 3 YEPEBHOT a0pPTH (B OKPEMHUX Cepisix eKc-
MEePUMEHTIB JIOJIATKOBO 3a0Wpanu KpoB i3
3aIHHO1 TTOPOKHUCTOI BEHH) CHIIIKOHOBAaHUM
HIMPHUIIOM, cTtabimizytoun ii 3,8% po3unHOM
Hatpito nutparty (1:9).

Aim of the study: to explore the dy-
namics of changes of hemocoagulation values
of blood of rats with trauma of small intes-
tine.

Materials and methods. Simulation
has been performed on mature and old white
Wistar rats weighing 0.14-0.16 kg (age of
mature animals - 4-6 months) and 0,48-0,55
kg (age of older animals -20-22 months).

All surgical interventions were carried
out according to the requirements of the na-
tional "General ethical principles of experi-
ments on animals™ (Ukraine, 2001) that are
consistent with the provisions of the Europe-
an Convention on protection of the crosses
betnih animals used for experimental and
other scientific NAU purposes"” (Strasbourg,
1985) under thiopental anesthesia (1000 mg
per 1 kg of body mass).

To simulate traumatic injury of small
intestine, we applied methodic approaches -
means, developed by A.M. Pikenin et. al.
(1990) with our own developments (Pic. 1).
We caused sight measured injury from two
opposing sides by force up to 120 kg/cm _
1659 2 1668 by hammers of special con-
struction. The monolithic constructions of
various shapes and the area of the damaged
surface, as well as with central and displaced
axis of shock wave direction have been used
as hammers.

Study of the changes in parameters of
hemostasis has been performed after the inju-
ry of small intestine, in 30, 60, 120 and 180
minutes after the injury.

In the experiment, blood for hemo-
coagulation parameters assessment was taken
from the abdominal aorta of the aorta (in a
separate series of experiments blood has been
taken additionally from posterior cava) by
silicon-covered syringe, stabilizing it by
3.8% solution of sodium citrate (1:9).
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Puc. 1. Cxema MoeTI0BaHHS NMOIIKO/IKEHHsI TOHKOI KHIIKHU 1 — TypHiKeTH, Ha-
KJIaJleHi HAa TOHKY KMIIKY; 2 — TOHKA KHIIKa; 3 — NPUCTPIH 1J1s1 HAHeCeHHs 1030BaHOI

TPaBMH.

Pic. 1. Scheme of small intestine trauma simulation 1 — the tourniquets, imposed

on small intestine; 2 — the small intestine; 3 —

Cran TpoMOOINTapHO-CYJUHHOTO TeMOCTa3y
OIIHIOBAJIM 32 BIJICOTKOM aJr€3WBHHUX TPOM-
OOIIUTIB Ta 1HAEKCOM IX CIIOHTAHHOI arpera-
nii. Yac pekanpuudikanii (YP), mporpom6Oi-
HoBuit (IITY) i pombinoBuit yac (TY), aktu-
BOBaHMU MapUialbHUN TPOMOONIACTUHOBHUN
ygac (AIITY) y kpoBi BU3HAYAIINA 32 JOTIOMO-
ror HaOopiB peakTuBiB ¢pipmu “Simko Ltd.”
(Ykpaina) 3a cTraHIapTH30BAaHUMU METOIIH-
KaMH.

Cratuctuyny 00OpoOKYy OTpHMaHUX
JaHUX TIPOBOJWIM METOJOM BapiaimiiftHOTo
anarnizy Ha PC IBM 586 3 Bu3Ha4eHHSAM KpH-
tepito CT’I0/IeHTa 3a JIOIIOMOIOI0 MPOrpamMu
“BioStat”.

PesyabTaTm Ta iXx 00roBopeHHs. Y
CTPYKTYpl YIIKO/DKEHb IMOPOXHHUCTHX Opra-
HIB YEpPEBHOI TMOPOXHUHU BapTO BUILIUTH
3a0iil 1 po3puBH. 3 ypaxyBaHHIM XapaKTepH-
CTHKH BMICTY, 110 BHJIUBCS B UEPEBHY IOPO-
KHHUHY TepIi nepediraioTh 1o nuisixy acen-
TUYHOTO 3allaJICHHS B YEPEBHIN MOPOKHHHI

device for dosed trauma.

The conditions of platelet-vascular hemosta-
sis have been evaluated by share of adhesive
platelets and index of spontaneous aggrega-
tion thereof. Recalcification period (RP),
prothrombin (PTP) and thrombin (TP) peri-
ods, active partial thromboplastic period
(APTP) of the blood were determined using
sets of chemicals by "Simko Ltd." (Ukraine)
according to the standard methods.

Statistic processing of the received
data has been performed by method of varia-
tion analysis on IBM PC 586, defining Stu-
dent's criterion by "BioStat" software.

Results and discussion. In structure
of damages of the abdominal cavity's hollow
organs the slaughter and breaks should be
distinguished. Considering characteristics of
the content that came into the abdominal cav-
ity progress of the first ones is similar to
aseptic inflammation in the abdomen against
the background of pain shock, or to infected
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Ha (oHi O0JBOBOTO IIOKY, a00 x iH¢ikoBane Inflammation, combined with pain, bacterial
3amajieHHs1 moeaHane 3 007ap0BUM, OakTepia- and endotoxic shock. Biomechanics and
JBHUM 1 CHIOTOKCHMYHUM ImoKoM. biome- pathogenesis of small intestine trauma in
XaHika Ta TaToreHe3 YINKO/KEHHS TOHKOI general are represented on Pic. 2.

KHUIIKK Y 3aralbHOMY BUTJISAJII MpECTaBICHA

Ha puc. 2.
INaponunamivnumit ynap / Hydrodynamic shock
5 2
'emaroma, BHyTpilIHEOKHIIKOBA
3a6ilf crinku kuumku / Hematoma, rineprensis / Intraintestine hyperten-
ulcer of bowel wall sion
4 4 !
Pezopbuis Hexkpos ctinku Po3pUB TOHKOT KHLIKH /
remaromn / xumke / Bowel Small intestine rupture
Resorption of wall necrosis
hematoma \
Kposoreua / Bleeding
L \
I'emopariunuii mok / Hemorrhagic
shock
OnyxauHs / I[epdoparis / Bonboswuii cunapom / Pain
Recovery Perforation syndrome
BuTiKaHHS TOHKOKUIIKOBOTO BonboBuii mox / Pain
BMICTY B UCpEBHY ITOPOKHUHY shock

/ Leakage of thin intestinal
contents into the abdominal
cavity

Hepuronit/ | _,| EnTepanbHa TUCHYHKHK-

Peritonitis uist + IMomiopranxa Hemo-

CTaTHICTh + CHHJIPOM B3a-
€MOOTs 00TsDKeHH: / EN-
teral dysfunction + poly-
organic insufficiency +
mutual lien syndrome

Puc. 2. biomexaHika Ta maTtoreHe3 ymkoa;KeHHsI TOHKOI KHIIKH /
Pic. 2. Biomechanics and pathogenesis of small intestine trauma.
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Jnis po3pUBIB TOHKOI KHIIKH Xapak-
TEPHUM € PO3BUTOK EHJIOTOKCHYHOTO 1 0O-
JHOBOr0 MIOKY. /[ BU3HAYEHHS OCHOBHUX
MAaTOT€HETHYHUX JIAHOK 32 TaKUX YIIKOJKEHb
HaMHd  PO3pOOJICHI  BIJMOBIJHI  €KCIIEpH-
MEHTAIILHI MOJENl TaKMX [aTOJOrIYHUX CTa-
HiB. BpaxoByloun BHCOKY €JaCTHYHICTH CTi-
HKM KUIIKH, i1 TPaBMATUYHE YIIKOIKCHHS
BUMArajo HallOBHEHHS PiIMHOIO Ta CTBOPEH-
HS MIJBUILEHOTO TUCKY B KHUILICYHUKY, a Ta-
KO 11 BimHOCHOI (hikcarii. 3a BiJACYTHOCTI
BHYTPIITHHOKHUIIIKOBO1 T1MEPTEH31i BIaBaIoCs
JIUIIEe CTBOPUTU FeMaTOMU KHUIIKOBOI CTIHKH,
a HEJOCTATHICTh (ikcallii — reMaToMu 1 po3-
puBu Opmxi. OcoONMBICTIO PO3PUBY TOHKOL
KUIIKY € BUJIMB B YEPEBHY MOPOXKHUHY arpe-
CHUBHOTO BMICTY TOHKOTO KHUIIIEYHHKA, SKHU
MIiCTUTh 0arato (epMeHTIB, 1 MIBUIKO iH)I-
KYETbCSL.

Pe3ynbratu AoCHiIKEHHS XPOHOMET-
pUYHUX MMapaMeTpiB TeMOKOAryJIAIiil y IIypiB
3 TPaBMOIO TOHKOT KHIIIKW HaBeJEHI y TabIu-
i 1. ¥V crareBo3puinx TBapuH peakilisi Cuc-
TEMU 3rOpTaHHS KPOBiI HA TPaBMYBaHHS TOH-
KOi KHIIKH XapakTepu3yBalach IIBUAKUM 1
TPUBAJIMM TIiJBUIICHHSAM T'€MOKOATYJISIIII.
Yac pexanprudikamnii i AIITY 6ynu meHmu-
MU 32 KOHTPOJIbHI TTIOKa3HUKHU BiAMOBIIHO: Ha
30-it xBumuHI - Ha 21,9 1 17,9%, Ha 60- #
XBWIHHI - Ha 29,7 1 29,3%, na 120- i XBUIH-
Hi - B 1,6 1 1,4 pa3u, Ha 180- i XxBUIWHI - B
1,6 i 1,5 pa3u. [loniOHUM YHHOM 3MiHIOBa-
muck 1 nokazHuku I1TY i TpombiHOBOTO Hacy,
K1 TICJIA TpPaBMH TOHKOI KHMIIKU OyJIH MEH-
IIMMHU 32 KOHTPOJIbHI BEJIMYMHHU BiJIOBITHO:
yepe3 30 xBuuH - Ha 21,6 1 22,0%, uepe3 60
xB - Ha 28,0 1 38,2%, gepe3 120 xBunuH - B
1,7 12,0 pa3u, uepe3 180 xBunuH -y 2,01 2,2
pasu. OTxe, y CTaTEBO3PIINX IIYPIiB Y BiAMO-
BiJlb Ha TPaBMYBaHHS TOHKOI KHIIKA PO3BH-
BA€ThCS IIBUJAKA 1 TpUBajla XPOHOMETPUYHA
rinepkoaryssiis SK 3a BHYTPIIIHIM, TaK i 3a
30BHIIIHIM MEXaHi3MaMu YTBOPEHHS IIpo-

Characteristic of tearing the small in-
testine is the development of endotoxic and
pain shock. To determine the main pathogen-
ic steps of such damage, we developed the
respective experimental models of such
pathological conditions. Considering high
elasticity of intestine wall, traumatic injury
thereof required filling it with liquid and cre-
ating increased pressure in the intestine, as
well as its relative fixation thereof. In the
absence of intra-intestine hypertension, we
managed to create intestinal wall bruises, and
in case of improper fixation - bruises and
breaks the ripples. Rupture of small intestine
is specific by leakage of aggressive small
intestine content, containing a lot of enzymes
and becoming infected fast, into abdominal
cavity.

Results of studying chronometric pa-
rameters of hemocoagulation in rats with in-
jury of the small intestine are provided in
table 1. Reaction of mature animals' blood
coagulation system on the injury of small
intestine was characteristic of rapid and pro-
longed increase of hemocoagulation. Recalci-
fication period and active partial thrombo-
plastic period were shorter compared to con-
trol values, respectively: on 30" minute — to
21.9 and 17.9%, on 60" minute - to 29.7 and
29.3%, on 120" minute — in 1.6 and 1.4
times, on 180" minute- in 1.6 and 1.5 times.
Values of PTP and thrombin period changed
similarly, and after small intestine trauma
they were lower compared to control ones,
respectively: on 30" minute — to 21.6 and
22,0%, on 60" minute - to 28.0 and 38.2%;
after 120™ minute — in 1.7 and 2.0 times, after
180™ minute — in 2.0 and 2.2 times. Thus, in
response to the small intestine injury, mature
rats develop fast and long chronometric hy-
percoagulation according to both internal and
external mechanisms of prothrombinase for-
mation, accompanied by prolonged intensifi-
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TpoMOiHA3M, MO CYMPOBOKYETHCS TPOJIOH-
roBaHoI0 iHTeHCcH(DiKariero GiOpUHOTEHE3Y.
VY crapux TBapuH 3 TPaBMOIO TOHKOL
KUIIKKH dYac pekaiabiudikamii depes 30 xB
3MeHmryBaBcsi Ha 21,6%, yepe3 60 xB - Ha
40,9%, uepe3 120 xB - B 1,8 pa3a. [Ipore Ha
180-i1 XB eKkcrepuMEeHTYy 4Yac pekayiblupika-
1ii 3poctas 1 Ha 40,7% mepeBHIyBaB TaKUN y
rypiB KoHTposibHOI Tpynu. AIITY uepe3 30
XBUJIMH HE BIAPI3HSABCS Bl KOHTPOJIO, 3Me-
HiryBaBcs Ha 37,3% uepes 60 xBwinH 1 OyB B
1,8 pasu HUKYMM 32 KOHTPOJbHI MOKA3HUKHU
Ha 120-y xBunuHy nociigy. OHaK HarpuKi-
HIi crocrepexenHs AIITY 36inbiryBaBcs i
Ha 35,1% nepeBuilyBaB Takuil y KOHTPOJIb-
Hux 1mypiB. Junamika [1TY xapakrepuzysa-
Jlach MOTO MPOrpeCUBHUM 3HMKEHHS 110 180-i
XBUJIMHU EKCIIEPUMEHTY, KOJHM Bi0YBaJlOCh
MIBUIEHHS
48,6% BimHOCHO KOHTpoito. TpomOiHOBuUI

3a3HAa4YCHOI'0 IIOKAa3HHMKa Ha

9ac TaKOXK 3MEH-IIIYBAaBCs BIPOIOBXK MEPIIUX
JIBOX TOJIUH Micist TpaBMHu: yepe3 30 XBUIIMH -
Ha 29,0%, uepe3 60 XBWIHMH - BIBIiUi, uepe3
120 xBuiuH - y 2,3 pasu. IIpore na 180-i1
XBUJIMHI CIIOCTEPITalioch pi3Ke 301IbIICHHS
TPOMOIHOBOTO Yacy BITHOCHO KOHTPOJIIO Ha
78,3%.

TakuM 4uHOM, y CTapuX IIypiB 3 Tpa-
BMOIO TOHKOT KHUIIKHA XPOHOMETPUYHA TiIep-
KOAryJsiisi, sika pPO3BUBAETHCA MPOTITOM
MEepIINX JBOX TOAWH, 3MIHIOETHCS TIPHUTHI-
YEHHSM TPOMOIHOTEHE3y SIK 3a 30BHILIHIM,
TaKk 1 3a BHYTPIIIHIM OUIAXaMHU 3TOPTaHHS
KpOBI, 110 CYIPOBOIKYETHCS PI3KUM YIOBI-
JIBHEHHSIM IPOLIECIB YTBOPEHHS HEPO3UNHHO-
ro gidbpuny.

3a
aHaji3y, MOKAa3HUKH 4Yacy pekajbludikarii i

pe3yapTaTaMd  MOPIBHSJIBHOTO
AIITY y crapux TBapuH BHUSBWJINCH MEHIIM-
My Ha 60-y 1 120-y XBUIUHU JOCTiAy - Bil-
noBigHo Ha 22,01 19,6% ta na 18,3 1 17,4%.
Uepes 180 XBuIMH MiCsl TpaBMH TOHKOT KH-
mku, yac pexanpinudikamii 1 AIITY, naBma-

cation of the fibrin genesis.

In old animals with small intestine in-
jury, recalcification period in 30 minutes de-
creased in 21.6%, in 60 minutes - in 40.9%,
in 120 minutes - in 1.8 times. However, on
the 180th-min of the experiment, recalcifica-
tion period increased, and in 40.7% exceeded
this value in rats of control group. Active
partial thromboplastic period (APTP) in 30
min did not differ from the control value,
decreased in 37.3% in 60% and was in 1.8
times lower than control values on 120th mi-
nute of the experiment. However, at the end
of the observation period, APTP increased
and in 35.1% exceeded the same of the con-
trol rats. Dynamics of PTP was characterized
by its progressive reduction on 180th minute
of the experiment, when the abovementioned
value increased in 48.6% compared to control
ones. Thrombin time also decreased during
the first two hours after injury: 30 minutes
later - in 29.0%, 60 minutes later - decreased
twice, 120 minutes later - decreased in 2.3
times. However, rapid increase of thrombin
period was observed on 180th minute of the
experiment, in 78.3% compared to control
value.

Thus, in old rats with injury of the
small intestine chronometric hyper coagula-
tion, which develops within the first two
hours, is followed by suppression of thrombin
genesis both by external and internal ways of
blood coagulation, which is accompanied by
a sharp slowing of insoluble fibrin formation
processes.

According to the results of the com-
parative analysis, recalcification period and
APTP in old animals turned out to be lower
on 60th and 120th minute of the experiment -
in 22.0% and 19.6% respectively and in
18.3% and 17.4% respectively. 180 min after
injury of the small intestine, while recalcifi-
cation period and APTP, on the contrary, the
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KU, TIEPEBHIYBAIH JaHi CTaTeBO3PUIUX TBa-
puH BignoBigHo y 2,1 1 2,3 pas3u. IlomgiGHa
JTWHaMIKa CTIoCTepiraiach i 3 OOKy MOKa3HU-
kiB I[ITY 1 TpoMGiHOBOTO Yacy, siKi BIPOJOBXK
JIBOX TOJMH €KCIIEPUMEHTY OyIH MEHIINMH,
HDK y CTaTe€BO3PUIMX IIypiB, omHak Ha 180-y
XBWJIMHY JOCHIly IEpEeBUIIYBAIN TaKi BiAIoO-
BimHO ¥y 3,0 1 3,8 pasu.

OTxe, y crapux IIypiB 3 TPaBMOIO
TOHKOIO KHIIKH, Ha BIJIMIHY BiJ] CTaTe€BO3pi-
JUX TBapHH, BUpPa)X€Ha XPOHOMETPUYHA Ti-
MEePKOAryJyIsllis HAMPHUKIHII CIIOCTEPEKCHHS
3MIHIOETBCSI TPUTHIYCHHSIM SIK  TIPOIIECIB
YTBOPEHHS TPOMOiHY, TaK 1 (iOprUHOTEHE3Y.

VY cTareBo3piINX HIypiB peakiis Tpo-
MOOIIMTAPHOI JIAHKU MEPBUHHOTO T'eMOCTa3y
Ha TOPaHEHHS TOHKOI KHIIKH XapaKTepu3y-
Bajach (Tabi. 2) MiABUINCHHSIM (YHKIIOHA-
apHO1 akTHBHOCTI TpoMOoIuTiB: I[CAT 1 BAT
MEePEBUIIYBAIM KOHTPOJIbHI TIOKA3HHUKHU BiJl-
noBigHO yepe3 30 xBwmH - B 1,8 1 1,2 pasm,
yepe3 60 xBunuH -y 2,3 1 1,3 pasu, uepe3 120
XBWIMH - y 4,2 1 1,5 pa3u, uepe3 180 xBuiun
-y 4,91 1,9 pa3su. AKTHBHICTb aHTUTPOMOIHY
III Takox 3pocrana i Oyna OiLIBIIOIO0 332 KOHT-
pons Ha 14,6, 19,6, 26,5 i 23,6% BiAMOBITHO
yepe3 30, 60, 120 i 180 xBwIMH michs TpaB-
MyBaHHS TOHKOi KMIIKU. BogHo4ac piBeHb y
KpoBi (hiOpHHOTEHY BIPOJIOBXK BCHOTO TEPIO-
Iy CIIOCTEPEKEHHsSI TOCTOBIPHMX 3MIH HE
3a3HaBaB.

TakuMm YUHOM, y CTaTEBO3PLIMNX IIIY-
piB peaxiiss TpoMOOLIMTApHOI JTaHKHU NEPBUH-
HOT'0 T€MOCTa3y Ha OPAHEHHS TOHKOT KUILKU
XapaKTepU3YeETbC 3HAYHUM  IT1ABHUIIECHHSIM
(GYHKIIOHATBHOT aKTUBHOCTI TPOMOOITUTIB
MpU OJHOYACHIM aKTHUBAIlli TPOTU3TOPTAIb-
HOT CHUCTeMH KpoOBi, 1m0 TpuBae a0 180-1 xBu-
JUHU eKcriepuMeHTy. PiBeHb (iOpuHOTreHy B
KPOBI IPU LIbOMY 3aJIUINAETHCA CTAJIUM 1 HE
BIJIPI3HSIETHCS BiJl KOHTPOJIBHUX IMOKA3HUKIB.

VY crapux mIypiB 3 TpaBMOIO TOHKOI

values of mature animals overlapped respec-
tively in 2.1 and 2.3 times. Similar dynamics
was observed regards PTP and thrombin pe-
riods, which were smaller than in mature rats
during 2 hours of the experiment, however,
on 180th minute of the experiment exceeded
them, respectively, in 3.0 and 3.8 times.

Thus, in old rats with small intestine
trauma, compared to mature ones, the ex-
pressed chronometric hyper coagulation at
the end of observation was replaced by sup-
pression of both thrombin formation process
and fibrin genesis.

In mature rats, reaction of primary
platelet hemostasis for small intestine trauma
was characteristic by (Table 2) the increase in
the functional activity of platelets: ISAP and
SAP exceeded the control values respectively
after 30 minutes in 1.2 and 1.8 times, after 60
minutes - in 2.3 and 1.3 times, 120 minutes
later - in 4.2 and 1.5 times, 180 minutes later
- in 4.9 and 1.9 times. The activity of anti-
thrombin 111 also grew and exceeded the con-
trol value in 14.6, 19.6, 26.5 and 23.6% re-
spectively after 30th, 60th, 120th and 180th
min after the small intestine trauma. At the
same time the level of fibrinogen in blood
during the entire period of observations
showed no significant changes.

Inasmuch, reaction on primary platelet
hemostasis of mature rats for small intestine
trauma appears as a significant increase in
functional activity of platelets with simulta-
neous activation of the anti-coagulation sys-
tem of the blood, which lasts up to 180th mi-
nute of experiment on the background of con-
stant fibrinogen level. The level of fibrino-
gen in the blood in this case remains constant
and is not different from the control values.
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KHIIKA CIIOCTepirajach IIBHIKA, HAAMIpHA 1
MpOrpecuBHA akTUBAaIlist TpoMOonuTiB - [CAT
1 BAT 3HayHO mepeBHUITYBaId KOHTPOJIb,
BiamoBiaHO: yepe3 30 xBwmmH y 2,8 1 1,2 pa-
31, yepe3 60 xBwimH - y 5,7 1 1,5 pa3u, uepe3
120 xBuwmmH - y 6,6 1 1,7 pasu, gepe3 180
xBWIMH - y 8,0 1 1,8 pa3u. AKTUBHICTh aHTH-
tpoMOiny III 3pocrana uepe3 30 XBUIUH Ha
29,3%, 3HIKyBallach 1 HE BIJIPI3HSIACH BiJ
KOHTpOJIbHUX BennyuH depe3 60 1 120 xBu-
nuH 1 Oyna Ha 18,8% MeHIIo10 3a KOHTPOJIb
BiAMoBiIHO uepe3 180 X XBUIIMH B MICTS Tpa-
BMYBaHHS TOHKOI KHIIKHA. 3MiH BMICTY B
KpoBi (piOpuHOreHy HE CIOCTepirajioch 10
180 xB, komu KoHIEHTpauis (iOpuHOreHy
3pocrana i Oyna Ha 45,1% O1bII0I0 32 KOHT-
pOJIb.

OTxe, y cCTapux HIypiB TpaBMa TOHKOI
KHIIKA TPU3BOJUTH 10 MIBUJKIHM, Tporpecy-
04l HaAMIpHIN akTUBaIli TPOMOOIHMTAPHOI
JIAHKHW TEPBHHHOTO T'e€MOCTa3y, a MOYaTKOBE
IIJIBUIIICHHS] aKTUBHOCTI TMPOTHU3rOPTAIOYOi
CHCTEMH KpOBI HANPHUKIHII EKCIIEPUMEHTY
3MIHIOETHCS] 3MEHIIIEHHSIM aKTUBHOCTI aHTHT-
pom0Oiny III, mo cympoBomKyeThes rinepdi-
OpUHOTCHEMIEIO.

[TopiBHAIBHUI aHAJi3 BUSBUB 3HAYHO
OUTBIIIY aKTUBAII0 TPOMOOIMTAPHOI JIAHKH
MEPBUHHOTO TEMOCTa3y y CTapuX TBapHH:
ICAT 1 BAT mnepeBulnyBayii NOKa3HUKU Y
CTaTeBO3PLINX LIypiB yepe3 30 XBUIMH Micis
TpaBMH TOHKOI KUIIKH BIATOBIIHO y 2,3 pa3u
i Ha 5,2%, uepe3 60 xBuauH - y 3,6 pa3u i Ha
10,9%, uepe3 120 xBunuH - y 2,3 pasu i Ha
13,0%, uepe3 180 xBunmuH - y 2,3 pa3u 1 Ha
4,4%. AxtuBHicTb aHTUTpoMOiHy III uepes
60, 120 1 180 XBWIHMH MiCIsI TPaBMU TOHKOT
KHIIKW, HABIIaKW, Oylla MEHIIOK Y CTapuXx
urypiB, BignoBigHo Ha 21,0, 36,5 1 47,2%.
Konnenrpauiss ¢piOpuHOTeHy y 1ia3Mi KpoBi
HANPUKIHI eKCIIEPUMEHTY y CTapuX 1 crare-
BO3PUIMX MIypiB BUSBUJIACH NMPAKTUYHO Of-
HaKOBOIO.

Injury of the small intestine in old rats
caused fast, excessive and progressive activa-
tion of the platelets -values of ISAP and SAP
indexes greatly exceeded that of controls,
respectively: 30 minutes later - in 1.2 and 2.8
times, 60 minutes later - in 5.7 and 1.5 times,
120 minutes later - in 6.6 and 1.7 times, 180
minutes later - in 8.0 and 1.8 times. The ac-
tivity of anti-thrombin 11l grew up in 30 min
to 29.3%; it did not decrease and did not dif-
fer from the control values on 60th and 120th
minute; and was 18.8% less than the control
values, respectively: 180minutes after the
injury of small intestine. Changes in the con-
tent of fibrinogen in blood were not observed
up to 180 minutes, when the concentration of
fibrinogen increased and became in 45.1%
greater than control value.

Thus, as for old rats, injury of small
intestine leads to rapid, progressing to exces-
sive activation of the primary platelet hemo-
stasis, and an primary increase of activity of
the blood anti-coagulation system, at the end
of the experiment replaced by decrease in
anti-thrombin 11 activity, accompanied by
hyperinosemia

Comparative analysis revealed much
greater activation of the primary platelet he-
mostasis in old animals: ISAP and SAP ex-
ceeded the similar values of mature rats 30
minutes later after small intestine trauma,
respectively in 2.3 times and at 5.2%, 60
minutes later - in 3.6 times and in 10.9%; 120
minutes later - in 2.3 times and 13.0%, over
180 minutes later - in 2.3 times and 4.4%.
The activity of antithrombin 111 on 6111 onOth
and 180th minutes after the injury of the
small intestine, by contrast, was lower in old
rats, in 21.0, 36.5 and 47.2% respectively.
The concentration of fibrinogen in blood se-
rum at the end of the experiment in old and
mature rats was virtually the same.
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TakuM 9MHOM, y CTapuX TBapUH y TO-
PIBHSHHI 3 JaHUMHU CTaTEBO3PLIUX IIypiB
TpaBMa TOHKOI KHIIKH CYIPOBOIKYETHCS
OUTBII PI3KOIO AKTHBAIIEI0 TPOMOOIUTIB 1
3HIDKCHHSIM aKTUBHOCTI aHTUTpomOiny III,
10 Yepe3 TPU TOJUHU EKCHEPUMEHTY MpHU3-
BOJWUTH JI0 BUCHAXCHHS MPOTH3TOPTAOYO1
CHCTEMH KpOBI Ha TJIi MiJBUILEHHS CyOcTpa-
THOTO pe3epBy (iOpUHOTEHY.

BucHoBkwu.

1. ¥V crapux nrypiB 3 TpaBMOI TOHKOI
KHUIIIKA XPOHOMETPUYHA TiMEepKOATryJIAIIis,
SKa PO3BUBAETHCS MPOTATOM MEPIIUX JBOX
TOJINH, 3MIHIOETHCSI TIPUTHIYCHHSM SIK TIPOIIe-
CiB yTBOpeHHS TpoMOiHy, Tak i (piOpuHOTeHe-
3y Ta TpPOrpecyrouoi HaaMIpHOI aKTUBAaIlii
TPOMOOIIUTAPHOI JIAHKUA MEPBUHHOTO TeMOC-
Ta3y.

2. lnst  cTaTeBO3piLIMX MIYpiB Xapak-
TEepHA peakKilisi TPOMOOIMTAPHOI JaHKU Tep-
BUHHOTO T€MOCTa3y Ha IOPaHEHHS TOHKOI
KHIIKH Y BUTJIS 3HAYHOTO TABUINECHHS (Y-
HKIIIOHAIBHOI aKTHBHOCTI TPOMOOIIMTIB TpHU
aKTUBAaLil

OJTHOYACHIN IIPOTU3TOPTAIBHOT

CHCTEMH KpOBI.

Jlireparypa/ References

Thus, values of older animals com-
pared to the mature ones, small intestine
trauma is accompanied by decrease in activity
of antithrombin 11, leading after 3 hours of
the experiment to exhaustion of blood's anti-
coagulating system on the background in in-
creasing the substrate reserve of fibrinogen.

Conclusions.

1. Chronometric hyper coagulation in
old rats with injury of the small intestine,
which develops within the first two hours, is
replaced by suppression of thrombin for-
mation processes, as well as fibrin genesis
ones, and progressing excessive activation of
the primary platelet hemostasis.

2. Reaction on primary platelet hemo-
stasis of mature rats after small intestine
trauma appears as a significant increase in
functional activity of platelets with simulta-
neous activation of the anti-coagulation sys-
tem of the blood.
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JTAHAMMKA U3SMEHEHUI TEMOKOAT VJISIIAOHHBIX HAPAMETPOB
KPOBMU IMOJIOBO3PEJIBIX U CTAPBIX KPBIC C TPABMOM TOHKOM KHUIIIKA

Pe3iome. [IpoBeneHbI SKCIIEpUMEHTAIBHbBIE HCCIEIOBAHNS U3MEHEHUIH T'eMOKOaryJis-
IIMOHHBIX TTOKa3aTesed 36 MoJ0BO3PEIIbIX U CTAPhIX KPBIC C TPABMOM TOHKOW KHIIKU. B cra-
PBIX KpBIC BBISIBJICHA XPOHOMETPHUUECKasl TUIIEPKOAryJislus, KOTopasi pa3BUBAETCSl B TEUCHUE
MEPBBIX JIBYX 4acOB, U3MEHSETCS YTHETEHHEM TPOMOMHOIeHe3a Kak MO0 BHEIIHEMY, TaK U 1O
BHYTPEHHEMY MYTH CBEPTHIBAHUS KPOBU U UX U3MEHEHUIO B KOHIIE HCCIIE0BaHuUs MPOLIECCOB
oOpa3zoBaHus TpoMOUHa U (pubOprUHOreHe3a. ITo MPOUCXOAUT Ha (POoHE OBICTPO MPOTPECCUPY-
IOIEH aKTUBAIIMU TPOMOOIIMTAPHOTO 3BEHA MEPBUYHOTO TEMOCTAa3a, a Ha4aJIbHOE TIOBHIIICHUE
aKTUBHOCTH TPOTUBOCBEPTHIBAIOLICH CHCTEMBI KPOBH B KOHIIE KCIIEPUMEHTa H3MEHSETCS
YMEHBIIIEHUEM aKTUBHOCTH aHTUTpoMmOuH III, uTo compoBoxaaercs runepGuOpruHOreHEMH-
eil.

B monoBo3penbix KpbIC peakiys TPOMOOLUTAPHOIO 3BeHA MEPBUYHOIO IreMocTa3a Ha
MOBPEXKICHUE TOHKOM KHILKH MPOSBISETCS 3HAYUTEIbHBIM MOBBIIIEHHEM (YHKIIMOHATBHON
AKTUBHOCTH TPOMOOIIMTOB MpPU OJHOBPEMEHHOW aKTHBAI[MM IMPOTHUBOCBEPTHIBAIOIICH CHCTE-
MBI KPOBH, 4TO JuTUTCsS 10 180-1 MUHYTHI SKCTiepuMeHTa Ha (oHe cTabmibHOro (hrbpuHOTE-
Ha.

KiroueBble ¢JI0Ba: TeMOKOATYJISIIMOHHBIEC OKA3aTeN, TPaBMa, TOHKAs KHIIKA.

DYNAMICS OF BLOOD' HAEMOCOAGULATION PARAMETERS IN MA-
TURE AND OLD RATS WITH SMALL BOWEL TRAUMA

Summary. Experimental study examined changes in haemocoagulation values in 36
mature and old rates with trauma of small intestine. In old rats we revealed chronometric hy-
percoagulation, which develops in the first two hours; was measures by suppression of throm-
binogenesis according to external and internal ways of blood coagulation as well as by chang-
ing thereof at the end of studying processes of thrombin formation and fibrinogenesis. It oc-
curs at the background of fast developing activation of platelet unit of primary hemostasis,
and primary increase in activity of blood anti-coagulation system at the end of the experiment
is measured by decrease in activity of anti-thrombine I1I, accompanied by hyper-
fibrinogenimia.

In mature rates reaction of platelet step of primary homeostasis for small intes-
tine trauma is manifested by reasonable increase in functional activity of platelets at simulta-
neous activation of blood anticoagulation system, lasting till 180" minute of the experiment at
the background of stable fibrinogen.

Keywords: haemocoagulation indices, trauma, small intestine
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Tabmuus 1. Jlunamika XpOHOMETPUYHUX MAapaMeTPiB TEMOKOATYJISMIT y ITypiB 3 TOpa-

HEHHSIM TOHKOT KUIIKH (X+SX) /

Table 1. Dynamics of chronometric parameters of hemocoagulation in rats with dam-

aged small intestine (x+Sx)
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IHpumimxu | Notes

YP / RP — uac pekansiumdikauii / recalcification period; AIITY / APTP — akTuBoBaHuit mapuiansHuii TpoMOOI-

/ activated partial thromboplastic period; IITY — nporpom6inoBuii wac / PTP — prothrombin

period; TU — tpom6Ginosuii uac / TP — thrombin period;

JJaCTUHOBHUH 4Yac

P — CTYIiHb JOCTOBIPHOCTI pi3HMIIL MOKA3HUKIB BiIHOCHO BUXigHOro piBHs / p — extent of reliability in difference

of values regards initial levels; p; - ctymisb 10CTOBIPHOCTI Pi3HUIB MOKA3HKUKIB Y CTATEBO3PLINX 1 CTAPHUX LIYPiB
y BiamoBiaHi mepionu crocrepexxenns / pl — extent of reliability in difference of values in mature and old rats at

the respective observation periods; n — urcino criocrepexens — number of observations.
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Tabmuus 2. Jlunamika (yHKIIOHATIBHOI aKTUBHOCTI TPOMOOIIMTIB, TPOTH3TOPTAIOYOTO
MOTEHIIIATy Ta BMICTY B KpOBi (DiOPHHOTEHY Y LIYpPiB 3 OPAHEHHSM TOHKOT KMIIKH (X+SX)

Table 2 Dynamics of functional activity of platelets, anti-coagulation potential and fi-
brinogen content in blood of rats with damages small intestine (x+Sx)
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Ipumimxu / Notes.

ICAT / ISAP —inzmexc cionTanHoi arperauii Tpom6oruTis / index of spontaneous aggregation of platelets; BAT
| SAP — Bincotok aaresuBaux tTpombonuTis / share of adhesive platelets; ATIII / ATHI — aatutpom6in 111 / an-
tithrombin I11; ®I'/ BF — ¢i6punoren xposi / blood fibrinogen; p — crymine 10cToBipHOCTI pi3HHIL OKA3HUKIB
BigHOCHO BuXimHoro pieas / p — extent of reliability in difference of values regards initial levels; p; - crymine
JIOCTOBIPHOCTI Pi3HMIIb MMOKA3HHUKIB Y CTATEBO3PUINX 1 CTApHX IIypiB y BiAMOBIAHI TIepioan criocTepexeHHs / pl
— extent of reliability in difference of values in mature and old rats at the respective observation periods; n —
4KCII0 crocTepexens — humber of observations.
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