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IMIPUHIIUIIBI MOJEJUPOBAHUA BOEBOII XUPYPTHUECKOI1 TPABMBI
B OKCIIEPUMEHTE HA JIABOPATOPHbBIX ;KMBOTHDBIX

Boenno-meduyuicras axademus umenu C.M. Kuposa'
Boenno-meduyuncxuil paxysomem ¢ YO «bIMY »?

Ipu sxcnepumenmansoHoM MOOCAUPOSAHUY NAMOJOZULECKOZ0 NPOUECCA BAKHO COOMEEMCMEue noayuae-
MULX USMEHEHUT NOBPEKOCHUIM 6 OpzdHu3Me uelosekd. B cmamve paccmompenvl npunyunsl MoOeAUpoSanus.
0ZHECPENLHOIX PAHEHUL MAZKUX MKaHeu Ha Heboavwux aabopamopuovix xusomuvix (xpoaukxu). Ioxazana
Heo06X00UMOCNb MUAMENLHOZO NOOOOPA PAHAWEZ0 CHAPAOA 0Nt OCPOUIBEOCHUS. MUNUUHOZ0 CIMPOEHUS 0ZHE-
cmpenvHoll panvl, npexoe 6cezo 01 NOJYUeHUs 30HbL 6MOpUUNH020 HeKkposd. Obocrosana memoouxa mooeau-
POBANUSL 0ZHECPENLHBIX PAHEHUT Y HEGOIbWUX 1A0OPaAMOpHbLX Kueomuvlx (Kpoiuku).

Kaoueswte caosa: oznecmpenvioe panenue, IKCNepuMenm, 1abopamopuvie KugomHule.

L. B. Ozeretskoovsky, A.P. Trukhan

THE PRINCIPLES OF MODELING OF A FIGHTING SURGICAL TRAUMA IN
EXPERIMENT ON LABORATORY ANIMALS

In experimental modeling of the pathological process the main task is to achieve correspondence of received
changes to damage of the human body. The article describes the principles of modeling gunshot wounds of
soft tissues in small laboratory animals (rabbits). The necessity of careful selection of wounding projectile
to reach the typical structure of a gunshot wound, especially for areas of secondary necrosis, is shown.

Simulation method of gunshot wounds in small laboratory animals (rabbits) is justified.
Key words: gunshot wound, the experiment, laboratory animals.

B HacToswee BpemMs B UccneaoBaHuax no 60eson
TpaBMe 1 paHeBoOW 6aNIMCTUKE 3HAYUTENIbHOE BHUMaHNE
yaenseTcs OLEeHKE pasfinyHbIX MOAXOA0B K BOCNPON3Be-
[EHWIO B YCIIOBUSAX IKCNEPUMEHTA OrHECTPENbHbIX PaH U
B3pPbIBHbIX NoBpexKaeHnn [5,10].

[ocTaToyHO ycnewHo 3Ta npobiema pelwaetcs
B paboTax, NOCBSAWEHHbIX U3YHYEHMIO MOBPEXAEHUN,
Bbl3blBaeMbIX B3PbIBHOW yaapHou BonHon (BYB). B
pa6otax C.Clemedson (1949), M.Owen-Smith (1979),
M.Kokkinanis (1982) onpeaeneHa BuaoBasi H4yBCTBUTENb-
HOCTb K BYB MenKux v KpynHbIX NOAOMNbITHLIX }UBOTHbIX,
npeanoXeHbl cNocobbl IKCTpaNoNAaLnMmM napamMmeTpoB
BYB, Bbi3blBaloLMX NOBPEKAEHUS Pa3IMYHbIX OPraHoB
(nerkunx, 6apabaHHbIX MEPENOHOK) Y XXMUBOTHbIX U Y YENO0-
BeKa [10].

HecKonbKO cnoxHee 3ajavya Bbi6opa NOAOMNbITHLIX
MUBOTHbIX U paHsaLWwmnx cHapsaos (PC) npeacrasnaetcs
npu MOAENMPOBAHUN B IKCNEPUMEHTE OrHECTPEbHbIX
pPaHEeHWUN, T.K. TAXKECTb PaHEHUs B AaHHOW cUTyaLuu
3aBUCUT He TONbKO OT KOHKPETHbIX XapaKTepucTnk PC
(cKopocTH, Kanubpa, Macchbl), HO M OT NTOKaNU3aLUnn paHe-
HWR, NPOTSXKEHHOCTN PAHEBOI0 KaHana u MHOTUX APYruX
¢dakTopos [5,10].

B cBs131 ¢ 3TMM B paHeBon 6annmcTnke chopmumpoBa-
J10Cb IBa OCHOBHbIX HanpaBfieHUs 3KCNEPUMEHTasbHbIX
nccnefoBaHU: NepBoe — U3y4YeHUe NoBpeXKaalowero
nencTBus HoBbix PC B nnaHe mx cyaebHO-MeANLIMHCKON
3KCNepTM3bl, NOArOTOBKM BOEHHO-MOJIEBLIX XMPYProB K
0COBEHHOCTAM paHEeHU, HaHOCUMbIX HOBbIMK PC, oLleH-
KW Ux 60eBorn 3PpPeKTUBHOCTM (BO3ZMOXKHOCTb BbiBOAA
NPOTMBHUKA U3 CTPOS), onpeaeneHme coorsetcteus PC
TpeboBaHUAM MEXAYHAPOAHOro r'yMaHUTapHOro npasa
(<KOHBEHLIMOHHOCTU»); BTOPOE — M3YyYEHUE B IKCNEpwU-
MeHTe 00Lebrnonormyeckmx npodbaem 1 natoPpmsnono-
MM paHeBOro npouecca, 3OGOEKTUBHOCTU Pa3IUYHbIX
METO/I0B NEeYEHUS OTHECTPESbHbIX PaH U KOPPEKLMU UX
MOPPODYHKLMOHANBHbBIX U KITMHUYECKUX NPOSB/IEHNUNA.

Kaxgoe ns atux HanpaBfeHUN NMEeEeT CBOU OCOOEH-
HOCTU B MOCTAHOBKE OMbITOB, METOAMKE HAHECEHMUS
pPaHEeHUM M BbIGOpPE MOAONbITHbLIX }UBOTHbIX U APYrnX
06BbEKTOB. B aKcnepuMeHTax nepBoro HanpaBieHUs
CTpenbbbl NPOBOAATCA U3 UCMbITbIBAaEMbIX 60EBLIX 06-
pasuoB OpyXus Ha peasnbHbIx (10 M, 200 m, 300 m) nnu
npuBeAeHHbIX AallbHOCTSAX B CONOCTaBNEHMMN, KaK NpaBu-
110, CO WTATHLIMKW 0Bpa3LaMm1 OPYKMS, 0 NOBPEXAAIOLNX
OENCTBUN KOTOPbIX UMEIOTCHA AOCTaTOYHO Y6eaAnTenbHble
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nuTepaTtypHble U KIIMHUYECKKE faHHble. B KayecTBe 00b-
€KTOB 3KCMepUMEHTallbHbIX UCCNeLOBaHUM NpPU 3TOM
NCMONb3YIOTCH KPYMHbIE XXMBOTHbIE — 6GapaHbl U CBUHDLMW,
Maccom okono 25-40 Kr. B gaHHOM ciiydae paHeBon KaHar
MMeeT JOCTaTO4YHYIO NPOTAXKEHHOCTb U MPUBNUKAETCH NPU
onpeaeneHHbIX IOKann3auusx K AnMHe paHeBoro KaHana
B TeSle YenoBekKa.

B aKcnepumeHTax BTOPOro HanpasJ/ieHUa onpeje-
NAOWNM ABNAETCHA HE caM 00beM OrHecCTpPesibHOro no-
BPEXAEHNS MPUMEHUTENBHO K UCCiedyeMOMY paHsLWemMy
CHapsay, a AaHHble 0 GUOSIOMMYECKOM CYLLIHOCTU PAHEBOIO
npouecca, 0CO6EHHOCTSX ero TeHeHUs Noj BIMAHUEM pas-
JIMYHbIX NaTOreHeTUYecKnx n nevebHolx daxkTopos.. [MaB-
HOW LieNblo ABNSIETCA penpe3eHTaTMBHOCTb Pe3y/ibTaToB
3KCMNEPUMEHTA, T.€. BOZMOXHOCTb MPUMEHEHWS AaHHbIX,
NOJIy4EHHbIX B X0Ze IKCMepUMEHTa B MPaKTUHECKOM KIU-
HUYECKOW AedATeNIbHOCTH.

Mo pagy NPUYMH, KaK 3TUYECKOTO, TaK U SKOHOMUYE-
CKOro xapakTepa, B 60/blIMHCTBE UCCNedoBaHMUM Mpu
BblOOpE 3KCNEpPMMEHTAIbHOro OObEKTa NpeanoyTeHne
OTAaeTCA MEJIKUM 1abopaTOPHbLIM XUBOTHBLIM (KPOJTUKMK),
yTo AenaeT 605ee AOCTYNHON NOCTAHOBKY MaCCOBbIX 9KC-
nepuMeEHTOB.

Ocobbix TpeboBaHUW [0 HACTOALWEro BPEMEHU K
OpYXHUI0 M Boenpunacam MNpu pelleHnn JaHHbIX 3ajad
3KCNEPUMEHTATOPbI HE NPEeabsABASANM U BbIOOP OpPYHKMUS
pewancsd YACTO YTUIUTAPHO, NPEUMYLLECTBEHHO Ha
OCHOBE ero AOCTYMHOCTU: UCCefoBaTeNun yalle BCero
cTpensanu us 5,6 mm nucrtoneta MapronvHa, M3 5,6 Mm
CnopTMBHOM BMHTOBKK TO3, 9 MM nuctoneta MakapoBa,
7,62 n 5,45 mm aBTomaTtoB KanalHWKoBa pasnnyHbIX
Moandbukaumm [1,3,6].

MPUHLMNMEANbHO HOBbLIM MOAXOL K MOAENUPOBAHUIO
OrHECTPEeNIbHOM pPaHbl B OMbITax Ha METKMX TabopaTopHbIX
UBOTHbIX 6bl1 NpeacTaBneH B pabotax B.J1. NonoBa 1
B.B. KonkytuHa [4,9]. ABTopamu 6b1/10 NOKa3aHo, 4To UC-
nonb3oBaHue 5,6 MM CMOPTUBHOIO OPYXKUS B OMblTax Ha
MeIKMX NabopaTopPHbIX }KMBOTHbLIX HE BCEraa obecneynBa-
€T XapaKTepHOEe A1 COBPEMEHHON OrHECTPENbLHOM PaHbl
60KoBoOe aencteue PC, ¢ Apyron CTOPOHbI, NPUMEHEHUE
LITaTHOro 60€BOr0 OPYXMS (MUCTONETOB, aBTOMAaTOB U Ap.)
BbI3blBAET HEQJEKBATHO TAXKENbIE MOBPEKAEHWA TKAHEN
Nno X0A4y ABUMKEHUS paHsLLero cHapsaa.

ABTOpbI Npu BbiGope PC npeanoxunnm opueHTMpoBaThes
Ha M3BECTHbIN B paHEBOW GanIUCTUKe PEHOMEH — Bpe-
MeHHYI0 nynbcupytoLyto nonocts (BIMM), Bo3HMKaOLWyo B
TKaHax nNpu npoxoxaeHmn PC n onpegensitoulyto 60KoBoe
nencteune PC. [Ina ob6ecneyvyeHnss 4OCTaTOMHOM N0 06bEMY
BINM npu He6ONbLION NPOTAKEHHOCTU PAHEBOIO KaHana B
TKaHSX KPO/JnKa aBTopaMu 6bln PEKOMEHAOBAH LUTATHbIV
5,6 MM NaTpoH K cnopTuBHoM BUHTOBKe TO3-8 co cneuu-
anbHOM YKOPOYEHHOM Nynen (Macca WTaTHOM CBUHLOBOM
nynu — 2,58 1, Macca peKoMeHA0BaHHOM Nyan — okono 1,0r).

MNpu NpaKkTM4eCcKOM TECTMPOBAHMM METOAUKHK, Npes-
ctaBneHHou B.J1. MonoBbiMm 1 B.B, KONKyTUHbLIM, B cneum-
anbHou paborte J1.5.03epeuxkoBckum 1 [1.6.KannmcrtoBbim
OblNIN BbISBNEHLI CMIEAYIOLLNE HEAOCTATKMU:

W HecTabUIbHOCTb KOHTAKTHOM ckopocTn PC npwu
BCTpeYE C 0O6BbEKTOM;
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M OTCYTCTBME AOKa3aTenbHOM 6a3bl UAEHTUYHOCTHU
napamMeTpoB paHeBOW BGaINMUCTUKM MPU CTPENBbOE NO K-
BOTHbIM MOAM®ULMPOBAHHON 5,6 MM CBMHLIOBOW Nyneun
K BUHTOBKE TO3 n WwrtatHoro 60eB0Oro OpyKus.

BbiSiIBNEHHbIE HEQOCTATKKU CTallM OCHOBOWM Ans npo-
BeAEHMS HaCTOSLWEro nccneaoBaHus.

Llenb uccnegoBaHua: onpeaennTb METOAMKY MOAENU-
POBaAHUSA OrHECTPENbHbIX PAHEHUI HA HEGONbLLKX Nabo-
paTOPHbIX }XUBOTHbIX, BbI3bIBaIOLLYIO NOBPEKAEHHUS, COMNO-
CTaBUMbIe C NoparKeHUEM YenoBeKa 60eBbIM OPYHMEM.

Matepuanbl u metoabl. OrHecTpefibHble PaHeHUs
MOJeNnpoBanncb B 1abopaToOpPHbIX YCIOBUSAX Ha Kade-
[pe BOEHHO—MNONEBON XMPYypruM BoeHHO-MeANLMHCKOM
akagemun umerHun C.M. KupoBa (r. CaHkT-leTepbypr,
Poccuickas denepauuns), a Takke Ha 6a3e BOMCKOBOM
yactn 33491 (MnHunctepctBO 060pOHbI PoccumncKom
®depnepaumm). Ctpenbba BbiNonHANACb U3 BUHTOBKKM TO3
(naTpoHamu co WTaTHbIMU U OMbITHbIMKU YKOPOYEHHbIMU
CBMHLIOBbIMMK NynsimMu) M n3 aBtomaTta AKM (7,62 mm
nynen wraTHOro natpoHa o6pas3ua 1943 r.) no 6eapy
KponuKka u no 20% »enatMHoBbIM 6/10KaM ToNLWKUHOM 14
n 3 cM. bbinn npoBeaeHbl cnelmanbHble UCCNeoBaHUs,
NpUHATbIE B paHeBOW 6annuctuke. NonyyeHHble B xode
3KCNEPUMEHTa AaHHble o6pabaTbiBainCb C MOMOLLbIO
nporpammsbl «STATISTIKA».

Pe3ynbrathl U 06cyxaeHue. N5 pelieHns nepson U3
3ajay uccneaoBaHms (onpegesieHne KOHTaKTHOM CKOpo-
ctn PC npu BcTpede ¢ o6bexkToM) J1.b. O3epeLlkoBCKMM
n A.b. KannuctoBbiM [2,7] 6blnK NpoBeaeHbl OnbiThl MO
onpeaeneHunio oNTMManbHON Macchbl 5,6 MM CBUHLIOBbIX
nynb, U3roToBNEHHbLIX No metoay B.J1. Nonosa v B.B.
KonkytuHa, KoTopasi Nno3BonnUT ob6ecnevyntb Hanbonee
CTabUNbHYIO CKOPOCTb NYINM B MOMEHT €€ KOHTaKTa ¢
06bEKTOM.

C 37TOM Lenblo NPOBOANAOCE UBMEPEHNE CKOPOCTH
IWTATHbIX M ONbITHbIX YKOPOYEHHbIX CBUHLOBbIX NY/b
Ha AanbHOCTWU pa3MelleHus obbekTa — 5 M. [pu aTom
onpeaensnucb cpeaHasa ckopocTb (Vep, M/c), KBagpaTuy-
HO€ OTKJIOHEeHME (O), KoapduumneHT paccemBanus (C,%)
CKOPOCTH Nynu.

M3 gaHHbIX, NpuBeAeHHbIX B Tab.1, cneayert, YTO KOH-
TaKTHas CKOPOCTb CO CTabUIbHOCTbIO Ha YPOBHE LUTaTHOM
obecrneynBaeTcs NpU Macce YKOPOYEHHON CBUHLIOBOM
nynu paBHou 1,6 r. 3ta nyna 6bina peKoMeHa0BaHa aB-
TOopaMu ans NpoBeAeHUs AKCNEPUMEHTOB Ha KUBOTHbIX.

OaHaKo, 419 OKOHYaTeNbHOro pelleHns o0 NpaBUib-
HOCTW BblGOpa aKcnepumeHTansHoro PC u, rnaBHoe, ansg
OLUEHKM afeKBaTHOCTU MOAENN OFHECTPENIbHOW paHbl, B

Tabnuua 1. UccnegoBanune 6anMCTUHECKUX XapaKTe-
PUCTUK LUITATHbIX U MOJIEPHU3UPOBAHHbIX 5,6 MM CBUHLIO-
BbIX MyNb (Ha JanbHOCTU 5 MeTpoB)

Macca Konnuecteo | CpepHas | Koadpomum-
paHsLLero OMbITOB CKOPOCTb | eHT pacceu-
CHapsaga Vcp, BaHua (C,%)
(m, ) (M £ 0, m/c)
2,58 10 287,6+7,5 3
0,9 15 249,3+419 17
1,6 10 391,6+7,9 2
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Ta6bnuua 2. MogenMpoBaHue OrHecTpenbHOM paHbl B ONbiTax Ha KPOJIMKaX U XenaTMHOBbIX 6/10Kax.

PaHsALWli cCHapAg, opyxkme O6bexT [nvHa paHeso- bannuctnueckne napameTpbl
4 ro kaHana, cMm Ve m/c|Vrm/c| Ec Ik |AE x| O6wem BIM, o’

5,6 MM LUTATHaA CBIHLL0BaA Ny »KeNaTnHoBbIN 610K 3 280.2/269,0| 1011 8,5 26,9
maccon 2,58 r, BuHtoBka TO3
5,6 Mmm yKOpOU€eHHas CBNHL0BaA XKenaTnHoBbIN 6110k 3 248,11202,3| 27.7 | 9.2 316
nynsa maccoii 0,9 r, BuHToBka TO3
5,6 MM yKOpOUueHHas CBUHL,0Bas | XeNaTUHOBbIV O6J10K 3 391,6/336,6| 120,9 | 33,2 92,0
nyns maccon 1,6 r, BuHtoka TO3 | 6eppo kposnmka 3 380,7/326,9| 114,3| 30,0 70,5
7,62 mm obpasua 1943 r., maccoi | kenaTnHOBbIN 610K 14 726,2|713,3|2081,9| 74,2 732,4
7,91, AKM KEenaTVHOBbIN 610K 3 735,4|733,1/2136,2| 11,0 100,3

6enpo kposvika 3 721,1|717,2|2053,9| 22,5 81,8

NlabopaTopHbIX yCI0BUAX Obl/IN NPOBEAEHbI CneuunalbHble
uccnefoBaHus, NPUHATLIE B paHEBOW GaIMCTUKE.

O6BbEKTOM Ana UccneaoBaHna MopdoreHe3a orHe-
CTPENbHOM paHbl 6bl/1M BbiGpaHbl MblLLbl 6eApa KposnKa.
BbI60p MbllLEYHbIX TKaHeW 6epa UBOTHOMO B KAYeCTBe
MecTa A9 HaHeCeHUA TUNMOBOM OrHECTPESIbHOW paHbI
MOXHO cyuTaTbh TPAAMLUMOHHBLIM. lpenmylecTBa aTom
NoKanusauuu nogdyepkusanucb euie H.U. Nuporosbim:
«.. KOrga nyns npowsia HacKBO3b M B NPSIMOM Hanpas-
JIEHWUW Yepes TOJILLY KOHEYHOCTU, HE NMOBPEANB HU KOCTH,
HW 60MbLIOr0 COCyAa, HM HEPBA, TO TaKyld PaHy MOXHO
paccMaTpuBaTb KaK TUM, UK Npoobpas BceX NyneBblX
paH...» [8].

Llenbto onbiToB Gblla WAEHTUPUKaALUSA paHeBOM
6anInUCTUKN GOPMUPOBAHUSA OTHECTPENIbHON paHbl Npu
BbICTpesiax U3 60eBOro opy*us U BUHTOBKKM TO3 ¢ agan-
TUpoBaHHOM Nynewn (5,6 MM nyns, m = 1,6 I, C KOHTAKTHOM
CKopocTbto 391,6 £ 7,5 M/¢)

MeToaoM pelleHns 3a4adun 9BASN0Ch onpeaeneHne
o6bema BpeMeHHOM nynbcupytowen nonoctu (BBIM), Bos-
HUKaloLlen B MblwLax 6efpa KposinKa (4/IMHa paHeBoro
KaHana — 3 cM), a TakXe o6bema Bl B n3BecTHOM
nMuTaTope MArkmx TkaHen — 20% xenatuHe. Pasmepsbl
»KenaTuHoBbIX 6/10KOB (KB) cooTBeTCTBOBANM pa3zMmepam
6eapa KponurKa No A/IHe paHeBOro kaHana — 3 cM. O6b-
em Bl onpenensnu ¢ noMoubio UMMNYSIbCHOM PEHTIEHO-
rpaduu [5]. Kpome Toro, onpeaensinacb CKOPOCTb Nynu
Ha BbIxoJe M3 06beKTa (ocTaTtovyHasi CKOpoCTb Vi, M/C),
KWMHEeTMYecKas aHeprus nyaun npu KOHTaKTe ¢ 06bEeKTOM
(Ec, ), noTeps KUHETUYECKOW IHEPTMKN Ha NpobUTHE
MblWL, Kponuka v Kb (AE, [X).

[JaHHble, nony4yeHHble Npu cTpenbbe 5,6 MM CBUHLLO-
BOW nynen no Kponukam u Kb, conoctaBnsiincb ¢ pe-
3ynbTataMu cTpenbObl 7,62 MM Mynen WTaTHOro naTpoHa
o6pasua 1943 r. K aBToMaty AKM no «cTtaHAapTHbIM»
enaTMHOBbLIM 6/10KaM TonuMHOM 14 cm (Mo AaHHbIM
R.Berlin, L.Gelin et al. (1976) ata TofLMHa COOTBETCTBYET
CpefHeN LNIMHe paHEeBbIX KaHalloB B Tejle Ye/l0BeKa) U
KenaTMHOBbIM 610KaM, TONIWMUHOM 3CM.

M3 gaHHbIX, NpUBEAEHHbIX B Tabn.2, cneayert, 4To 5,6
MM CBUHLIOBasi Ny/i9 Maccon 1,6 r no cpaBHEHMIO CO WwTaT-
HOWM CBMHLIOBOM Nysien K BUHTOBKe TO3 U NpeasioxKeHHOom
B.J1. MonoBbiM 1 B.B, KonkyTuHbIM nynen maccon 0,9 r
Hanbonee apPeKTUBHO peann3yeT CBOI KMHETUYECKYIO
3Hepruto, obpasys HanbonbLyo No o6bemy BIIM 1 oTaa-

Bas B TKAHU M xenatuH okono 30% HavyallbHOM SHEPrUM.

lNpuBefeHHbIE faHHbIE MO3BONAIOT 3aK/O4YNUTb, YTO
Ha BeCbMa KOPOTKOM MNyTK B TKaHAX 6eapa Kponvka 5,6
MM nynsa maccon 1,6 r cnoco6Ha BOCNPOU3BECTU MO
6anMCTUYECKUM MNOKa3aTensaM paHeHus 7,62 MM nynen
06p. 1943 r. Ha cpeHMX BOEBbIX AaNbHOCTAX CTPEbObI.
AHann3 MMMynbCHbIX PEHTFEHOrPaMM NOKa3bIBaET, YTO B
MblLLEYHbIX TKaHsX 6eapa KponnKa npu npoxoxaeHum 5,6
MM CBMHLIOBOM Nynn Maccon 1,6 r o6pasyeTcs TUNnYHas
AN NyneBbIX paHeHW BpeMeHHas nynbcupytowas no-
NOCTb.

BbiBoa. [1ns MOaennpoBaHUS OrHECTPESbHbIX paHe-
HWUM Ha MENKKUX NabopaTOPHbIX )UBOTHbIX ONTUManNbHbIM
ABNSETCA NpUMeHeHne 5,6 MM nynn maccon 1,6 r ans
MasioKannbepHoOM CrOPTUBHOM BUHTOBKM.
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