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BINUAHUE KOMBUHALIUN KOJINTOUAHBIX U KPUCTAINNTIOUAHbIX
KPOBE3AMEHUTENEW HA XXUPOBbIE MOBYIbI

B KPOBM Y NMALUUEHTOB C TPABMOW

A. 10. fikoenes', M. C. Benoyc', 1. B. Pa6ukos?2, C. U. YucTsakos',

B. B. CemeHoB', A. H. fikoBneBa?

[IpoBeneHa oreHKa BIMSHHS HA >KUPOBBIE TIOOYIIBI KPUCTAIUIOMIHBIX U KOJUIOWIHBIX
KPOBE3aMCHUTENEH B Pa3IMUHBIX COOTHOLICHHSX IOCIE JOOABICHUS B KPOBb MOCTPaJaB-
mMx ¢ TpaBMoi. MonuuurpoBaHHbIN xenatuH, aekcrpan-40, 5 % pactBop anbOymuHa,
crepodyHauH iso, crepodyrauH G5, peaMOepHH, peMaKcoI BHOCHIN B KPOBb B Pa3HBIX CO-
OTHOIICHHUSX C OIEHKOH KOJIMYECTBa JKHPOBEIX TI00y. [TokasaHo yBenndeHHe 00IIero Ko-
JYecTBa TI00yI Ha (OHE YMEHBIIEHHS YKCIIa Hanboiee IMOOI00NACHBIX ITI00YI pa3MepoM
21 —50 mxm u Gosiee S0 MKM Mpy KOMOMHALIMK MH(QY3UOHHBIX MPENapaToB MOTU(PHUIIUPO-
BaHHBIH XKENTATHH: PEMaKCcOoI 1 MOIU(UIIMPOBAHHBIN sKeJIaTHH: peaMOepuH. Brickazano mpen-
HosoXeHue 00 HMyNbrupymomeM 3pdexre CyKIuHaTa, BXOIAIETO B COCTaB ATUX Mpenapa-
TOB, a TAKXKE O BO3/ICHCTBUM CyKIIMHATA HA KOJUIOMIHBIC CBOICTBA pacTBOpPa MOIH(MHIIPO-
BaHHOTO JKEJaTHHA, HecHelu(pHIecKre COPOIMOHHBIC CBOMCTBA KOTOPOTO B OTHOIICHHU
CBOOOJIHBIX YKUPHBIX KHCIIOT H 00y pa3MepoM MeHee | MKM MOTYT BO3pacTaTh. DTa THIIO-
Te3a TpeOyeT AalbHEeWIINX HCCIeAOBaHHN B DKCIIEpHMMEHTe M KinHMKe. [IpencraBieHHbIC
PEe3yAbTaThl HO3BOMISAIOT 000CHOBAThH KIIMHUYECKOE TPUMEHEHHE KOMOWHALIH PACTBOPOB MO-
Ill/l(l)I/ILU/IpOBaHHOFO JKCJIaThUHA C MaJIaTCOACPKAIIMMU U CYKIIMHATCOACPIKAIIUMU ITperiapaTa-
MH JUISl JJOCTYDKECHHSI MaKCUMAIBHOTO 3((ekTa NpoGUIaKTHKH U JICUCHHS KUPOBOH IMO0-
JIMM TIPU TSDKETIOHN TpaBMe, a TakkKe MPU APYTUX KPUTHUECKHX COCTOSHHSX, MOTCHIHAIBHO
OTIACHBIX JIJIS €€ PA3BUTHSL.

KiioueBbie ciioBa: xupoBast SMOONHS; KUPOBEIE TI00yEl; crepodyrmuH [-5; crepodyH-

JIVH 1S0; peaMOepyH; peMaKcoil; MOTU(PHUITMPOBAHHEIH jKeNaTHH; IekcTpan-40; anb0yMuH.

BBEOEHUE

XKupoBasi sM0onus — 10 HEZABHErO BpeMeHH “¢a-
TaJbHOE” OCJIOKHEHUE TPaBMATHUSCKOH OOJIE3HH, KOTO-
poe, HECMOTPS Ha IPOrpecc ONepaTUBHOIO JIeYeHUs nepe-
JIOMOB, IPUBOJIUT €CJIM HE K JIETAIbHOMY HCXOJY, TO K MH-
BalTuAM3aIK moctpanasmux [7, 8, 11, 12].

OpHako, HapAQy ¢ POCTOM MOHMMAaHMs BKJaJa KHPO-
BBIX TNIOOYJ, “MEXaHHUYECKH ™ TMOMAJArOIINX B CHCTEMHBIH
KPOBOTOK B OCHOBHOM U3 TIOBPEKICHHBIX TPYOUIaTHIX KOC-
TEeH, B MOCIIEIHUE TOJbI BBISICHEHA POJIb CBOOOIHBIX KHP-
HBIX KUCJIOT, YYacTBYIOIIMX B MOBPEXICHUU JHAOTEIHO-
LUTOB U MCIIOIHAOINX (YHKUHUIO KaTaln3aTopa Mmpouec-
COB YKPYITHEHHS >KUPOBBIX TIIOOYN O pa3MepoB, Mpen-
CTaBJLIIOLINX YTPO3y dMOOIH3AINH KPYITHBIX COCYIOB [5,
13, 14].

I I'BY3 HO “Hmxeroposickasi 006MacTHast KIHHAYECKas GOMbHAIA
umenu H. A. Cemamko”, Poccus, 603126, r. Huxuuit Hosropon,
yi. Poguonosa, a. 190.

2 I'BY3 HO “Toponckast kiuHmuecKas Gompania Ne 137, Hrokanit
Hosropon, Poccus, 603018, r. Huwkuuit Hosropon, yn. Ilarpuo-
TOB, 1. 51.
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[IpencraBnenHoe paHee AEHCTBHE METHOHHHCOIEPKA-
mero WHQY3MOHHOIO TIperapara peMakcoid Ha meTado-
JIM3M CBOOOIHBIX KHPHBIX KHCIIOT, HAPSIY C BHISIBICHHBIM
OMYJIBTHPOBAHUEM >KHUPOBBIX ITIOOYI, SIBHJIOCH ITyCKOBBIM
(baxTOpOM UIST M3yUCHHUS BISHUS KPOBE3aMCHHUTEICH Ha
JKUPOBBIE TIIOOYJIBI B KPOBU TMAIUEHTOB C TpaBMoi [3, 4,
6]. YMeHbIIeHHE pa3MepOB KHUPOBBIX TIIOOYT TOA JIEHCT-
BHEM KpPOBE3aMCHHUTENCH IODKHO CHOCOOCTBOBAaTh HE
TOJNBKO CHIDKCHHUIO BBIPAXXCHHOCTH KIIMHHYCCKUX IIPOSB-
JICHUH TOJMOPTaHHOW HEIOCTATOYHOCTH BCIICICTBHE JKH-
POBOI SMOOJHH, HO ¥ CO3AATh YCIOBHS JJISI OCIIEAYOIIIE-
r0 (haroruTO3a MEIKUX KUPOBBIX 1100y [10].

B cBs3u ¢ 3TUM O4YeBHIHA HEOOXOAUMOCTH TTOMCKA OII-
TUMaJbHOW KOMOHMHAIIMM KOJUIOMIHBIX M KPHUCTAJUIOW-
HBIX HMH(Y3MOHHBIX MpEmnapaToB It OOOCHOBAaHHS HX
IPUMEHEHHUS C LENBI0 MPOQUIAKTUKI U JICUCHUS >KUPO-
BOM 3MOO0JIMHY Ha Pa3INUHBIX 3TalaX JICUCHUS NAIIUEHTOB C
TpaBMOIl.

METOAbl NCCNNEAOBAHUA

[IpocriekTHBHOE PaHIOMH3HPOBAHHOE HCCIICIOBAHUE
npoBenieHo Ha 480 mpemnaparax, MOTy4YeHHBIX U3 KpoBu 10
MOCTpa/laBIINX MY>KUMH C TpaBMOW B Bo3pacte oT 29 1o
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3HadYCHUS HCCICAYEMOTI'O ITOKa3aTeIs

CepI/m KOMGI/IH&LIPISI I/IH(by3I/IOHHLIX npenapaTroB HCXOIHOE COOTHOIICHUEC PIHC])ySI/IOHHBIX IIpernapaToB : KPOBb
HadeHue 1:1: 20 1:1:10 1:1:5
KoJsinuecTBO 17100YyJ1 pazmepom 6oJiee 1 MKM, IITYK
1-5 |Tenogysun : CtepodyHauH iso : KpoBb 102,9+8,0 |107,2+8.3 120.8 + 7,84 141,7+£10,63 6210
2-1  |Ienodysun : Crepopynaun G5 : KpoBb 94,6 +10,1 ]99,5+9.7 125,449,174 148,6 + 12,43 -6.9.10
3-s  |lenodysun : PeambepuH : KpOBb 100,0 8,5 |111,1£8,0 149,3 £8,3°-25-121169,5 £ 13,025 12
4-1 |TenodysuH : PeMakcol : KPoBb 106,3£10,7 |117,7+17.,5 147,1 £9,2°125-12 1171 4 £ 9512512
5-1 | Hexctpan 40 : CtrepodyHaus iso : kpoBb  |99.6+ 11,4  |103,2+7,9 111,3+£11,0* 1253 +£72"1 4
6-s | Hdexcrpan 40 : Crepopynnnn G5 : kpoBb 94,6 + 8.4 100,5 + 7.4 114,7 £9,5%34 130,2 £ 10,7°! —#
7-s1 | Hexcrpan 40 : PeambepuH : KpoBb 93,0+13,3 |101,1 £122 117,6 £ 7,774 134,5+ 15,134
8-s1 |Hexctpan 40 : Pemakcou : KpOBb 959+12,2 100,3 £12.6 115,1+£10,3">4 1355+ 12,3734
9-1  |Anpbymun 5 % : Crepodynaun iso : xpob |101,3 + 12,4 [105,9 + 12,8 118,1 + 8,34 129,3 £15,6" —*
10-1 |Ans6ymun 5 % : Crepopynaun G5 : kpoBb 99,7 £ 9.9 104,6 + 14,0 1152+9,5%34 131,1 +15,0°1 -4
11-5 | Ans6ymun 5 % : PeambepuH : KpoBb 97,4+ 11,0 [1059+128 |116,1+11,9">* 134,5 +15,9"4
12-5 | AnpGymun 5 % : PeMakcon : KpoBb 97,7+10,1 |106,4+124  |[117,2+ 1144 139,3 +15,7"34
KoauyecTBO KPYNHBIX IJ100YyJ pa3Mepom 0ojiee S0 MkM, IITYK
1-1  |Tenodysun : CTepodyHAUH iSO : KPOBb 113+1,6 85+1,1" 57+0,7* 3,3+043%1
2-1 |Tenogysun : Crepopynaun G5 : KpoBb 93+ 1,1 6,8+ 1,2 55+04"4 3,1 +£0,37341
3-1 |Tenodysun : Peambepun : KpoBb 11,7+£1,2 8,3+ 1,4" 434052412 1194032512
4-1 |Tenodysun : PeMakcon : KPoBb 9.4 +0,9 8,5+ 1,0" 52+0,6™4 2,5+0,4"1-25-12
5-1 |Jlekcrpan 40 : CrepodyHAMH iSO : KPOBb 12,0+ 1,1 9,1+13" 6,3+04"4 3,540,541
6-1 |Jlexcrpan 40 : Crepodynaun G5 : KpoBb 10,5+ 1,6 8,4+0,8" 6,2+0,8%* 3,3+£04"3 411
7-1 | Jlexctpan 40 : PeamGepuH : KpoBb 11,1£1,3 7,9+ 1,0" 5840734 2,7£04341
8-s1 | [lekctpan 40 : Pemakcon : KpoBb 10,5+ 0,9 8,1+1,1" 6,4+0,83* 3,1 +£0.2" 411
9-s1 | AnbGymun 5 % : CrepodyHauH iso : kpoBb |10,0 + 0,7 8,2+0,8" 6,3+0,6"* 3,5+0,3"4 1
10-s |Ansbymun 5 % : Crepodynann G5 : Kposb 9,2 + 0,8 7,5+ 1,0" 58+0,83* 3,3+04"4 1
11-2 |Anms6ymun 5 % : PeambepuH : KpOBb 9,5+0,9 8,4+0,9" 5,3+0,5"4 2,5+£0,3"h25-1012
12-5 |AneOymuH 5 % : Pemakcou : KpoBb 10,7+ 1,1 8.8+1,6" 59+04"* 3,040,341
KoJsinuecTBO 17100yJ1 pazmepom 21 — 50 MkM, IITYK
1-a  |Tenodysun : CTepodyHauH iSO : KPOBb 154+15 11,6 +1,3" 7,340,974 5,6+0,7%4
2-1 |Tenodysun : Crepodpynaun G5 : KpoBb 14,4 + 1,1 10,3+ 1,6" 6,6 +0,6™* 4340434
3-1 |[enodysun : PeamOepuH : KpOBb 12,5+0,9 9,2+ 1,0* 48+0,5":25-12 |2540,2"h25-12
4-1 |Tenogysun : Pemakcon : KpoBb 15,7+ 1,5 9.4 + 1,0* 52+05235-12 1274032512
5-1 | dexctpan 40 : CTepodyHIUH iSO : KPOBb 13,7£0,9 113+1,1" 7,8 +0,6™* 55+0,6"4
6-1 | Jlexctpan 40 : Crepodynnun G5 : kposs  |13,2+ 1,7 10,8 +1,5" 6,9 +0,5"34 484064
7-1 | Jekctpan 40 : PeambGepuH : KpoBb 11,9+1,2 94+12" 5,740,934 3,5+03™4
8-1 |dexctpan 40 : Pemakcos : KpoBb 13,5+ 1,7 9,9 + 1,2% 6,2+073*% 4,1 £0,574
9-1  |AnbOymun 5 % : CrepodyHauH iso : kpoBb |13,1 £ 0,9 11,5+1,0° 7,8 40,83 6,0+0,5"*
10-s1 |Ans6ymun 5 % : Crepodynaun G5 : kpoBb 15,4 + 1,6 11,8 £0,9" 8,440,934 6,2+0,834
11-1 |AneOymuH 5 % : PeamGepuH : KpoBb 13,0+ 1,7 92+ 1.1" 6,1 £0,6"4 3,540,474
12-1 | Ans6ymun 5 % : Pemakcon : KpoBb 14,8 £ 0,9 10,6 +1,1° 7,6 +0,5"* 42+0,534
KoJsinyecTBO 17100yJ1 pazmepom 8 — 20 MKM, IITYK
1-5 |Tenogysun : CtepodyHauH iso : KpOBb 228+1,5 21,4+24 20,5+£22" 18,6 £ 1,9
2-5  |Tenodpysun : Crepodysmun G5 : KpoBb 242421  [23,1+22 22,0 +2,2% 20,1 +2,2°
3-1 |Tenodysun : PeambepuH : KpoBb 254+2.4 23.0+2.4 21,4+2,0° 18,5+2,1"
4-1  |Tenodysun : PeMakcou : KPoBb 255+£25 23,1£1,6 213£2,1° 182+1.8"
5-1 | Hexctpan 40 : CtepodyHAHH iSO : KPOBb 22,8+ 1,5 21,3+2.0 19,1 +£1,8" 18,3+ 1,9"
6-1  |Jlekcrpan 40 : Crepodynmun G5 : kpoBb 24,1 +£2.5  [22.8+2.5 21,5 +2,4" 194+ 1,7
7-1 |Jlexcrpan 40 : PeamGepuH : KpoBb 224+1,5 21,0+2,2 20,2 +1,8" 18,0+ 1,9
8-s1 |Hexcrpan 40 : Pemakcou : KpOBb 26,7 +2,1 243+1,8 224 +14" 20,1 £2,0"
9-1  |Anpbymus 5 % : CrepodyHIuH iso : KpoBb [27.5 + 2.0 26,1 +2.2 244 +24" 227+1,7"
10-1 |Ans6ymuH 5 % : Crepodynaun G5 : kpoBb |24.6 + 1,5 232+1,7 21,7 +2,1" 19,0 +2,1"
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11-5 |AneOymun 5 % : PeamOepuH : KpoBb 25,8 +2,5

244 +1,5 212+1,7° 19.2+1,3"

12-s |AnpOymuH 5 % : Pemakcou : KpoBb 249+1,9

23,6+ 1,9 21,6+ 1,9 18,7+ 1,9

KoJsinuecTBO 17100yJ1 pazmepom 1 — 7 MKM, IITYK

1-s |Tenodysun : CrepodyHauH iso : KPOBb 53,4+6,5 1657 +4,83%4% |87,3+7,2"4 114,249,536 10
2-g |I'enodysnn : Crepodpynann G5 : kpoBb 46,7+6,0 |593+4,0"% 191,3+59%4 121,110,973 -1
3-1  |Tenogysnun : PeamGepuH : KpoBE 504+78 |70.6+ 4,6"02% |118,8 £4,7°257121146,6 £ 12,3725 12
5-
4-1  |Fenodysun : Pemakcon : Kposb 557+45  |76.7+ 6,412 11154 +£53"25°121148,0 + 11,4™:2° 12
50
5-1  |Jexctpan 40 : Crepodynnut iso : kKpoBb  |51,1+5,9 61,5+6,7%* |78,1+6,7>4 98,0 9,71 -478
6-1 | [Jlexctpan 40 : Crepodynaun G5 : kpoBb 46,8 + 7,8 58,5+4,5%4 80,1 £4,1"4 102,7 £ 11,41 -478
7-1 | JMexcrpan 40 : PeambepuH : KpoBb 47,6 + 4,6 62,8 +7,83%4 859+7,5"4 110,3 10,573 -6.910
8-s | Hexcrpan 40 : Pemakcod : KpoBb 452+5,0 |58,0+4,77* 180,147,174 108,2 +£9,3 6910
9-1  |Anpbymus 5 % : CrepodyHauH iso : KpoBb |50,7 + 6,5 60,1 £7,9%* [79.6+7,1"* 97,1 +8,0"1 478
10-s1 | AnsOymuH 5 % : Crepopyuann G5 : KpoBb 50,5 + 4,4 62,1 £42"% 1793 +6,8"4 102,6 £9,7°1 -4 7.8
11-s |AnpOymut 5 % : PeamOcpuH : KpoBb 49,1+58  |63,9+6,4">% 183,548,674 109,3 + 9,873 -6.% 10
12-1 |AneOymuH 5 % : Pemakcon : KpoBb 473 +4.,8 63,4+7,6* [821+76"* 113,4 +£ 7,93 6910

KoanuyecTBo rj106ya pazmepom 60Jiee 7 MKM, IITYK

l-1  |Tenodysun : CTepodynaun iso : kKposb 49,5+4,7 |41,5+3,8 33,5+3,4" 27,5 £2,9"4 71112
2-1 |Tenodysun : Crepodpynaun G5 : KpoBb 48,9 £ 5,0 40,2 £3,6° 34,1 43,7 27,5+2,5 471112
3-1_|lenodysun : PeamGepuH : KpoBb 49,6 +4,9  [40,5+4,5 30,5+ 3,0 22,9 +2,1":2568-10
4-g  |Tenodysun : Pemakcon : KpoBb 50,6 £ 5,2 41,0 +4,3" 31,7+3.2° 23,4+2,73"2568-10
5-s1 | Hdexcrpan 40 : CtepodyHanH iso : KpoBb 48,5+ 4.5 41,7+42" 33,2+3.2" 27,3,0+2,7 3471112
6-1 | [lexctpan 40 : Crepodynaun G5 : kpoBb 47,8 +5,6 42,0+4,1° 34,6 +3,3" 27,5283 471112
7-1__|lexcrpan 40 : Peambepun : KpoBb 454+6,0 [383+4,0 31,7+3,1° 242 +2,3":2568-10
8-s1 | Hekcrpan 40 : Pemakcou : KpoBb 50,7 £ 5,1 42,3 +4,5 35,0 £33 273 £2,64 71112
9-1  |Anpbymun 5 % : CrepodyHauH iso : KpoBb |50.6 + 5,1 458 +4,1" 38,5+3,6* 322 +3,1"4 71112
10-1 |Ansbymun 5 % : Crepodynaun G5 : KpoBb (492 + 4.7 42,5+3,8" 35,9 +3.,5" 28,5+2,7%4 71112
11-5 |Anb6ymun 5 % : PeamGepuH : KpoBb 483 + 6,3 42,0+£4,0" 32,6 £2,9 252425256810
12-5 | AnbOymun 5 % : Pemakcon : KpoBb 50,4453 43,0 £39" 35,1 +3,5 259+2,6":2%68-10

*
CrarucTuyueckas 3Ha4MMOCTb OTHOCHTEIILHO HCXO01HOro coctosnus (p < 0,05),1,2,3,4,5,6,7, 8,9, 10, 11 — cratucTudeckast 3Ha4MMOCTb OTHOCUTEIILHO
COOTBETCTBYIOIICH CepHU IKCIIEPUMEHTa Ha OMHAKOBLIX dTanax uccienosanus (p < 0,05).

47 net. UcciienoBanue og00peHO JIOKALHBIM 3THYECKHM
komuteroM ['BY3 HO “Hmkeropozckas obnacTHas KITH-
HUJeckas 6onmpHUIa UMeHN H. A. Cemamiko”. Yepes 1 ¢yt
IocJie TPaBMbI KPOBb B KoimyecTBe 18 Mur 3a0mpanu u3
[EHTPAJIBHOW BEHBI B BaKyyMHbIe mpoOupku BD
Vacutainer (Becton Dickinsonand Company, CIIA) ¢
3.2 % uurparom Harpus. beuto copmupoBano 12 cepuit
uccuenoBanns. BrimoueHne nHY3MOHHBIX MTpenapaTroB B
HCCIIeIOBaHHE OBUTIO OOYCIIOBJICHO TOIYYCHHBIMH paHee
pe3yabpTaTaMy, HNOATBEP)KIAIONIMMH HX A3MYIBIHPYIOIIee
JIeHiCTBHE Ha )KHUPOBBIE TIOOYIHI [3, 4].

B 1-it cepun B KpoBb € npenaparoM MOIU(pUIMPOBaH-
Horo xenaruna (remodysun, B. Braun, ['epmanns) mobas-
nsnu crepodynauH iso (B. Braun, I'epmanus), Bo 2-ii ce-
pun — crepodynnud G5 (B. Braun, ['epmanus), B 3-ii ce-
pun — peambepun (OO0 “HTOD “TIOJIMCAH”, Poc-
cus), B 4-ii cepum — pemakcon (OO0 “HTDOD
“ITOJIMCAH”, Poccust). B 5-i1 cepuu B KpoBb € JeKCTpa-
HOM-40 (“Uct-dapm”, Poccust), nobasnsiim cTrepodyHIMH
iso, B 6-i1 cepun — ctepodynnud G5, B 7-if cepun — pe-
amOepuH, B 8-i cepun — pemakcoi. B 9-ii cepun B KpoBb
¢ 5 % pactBopom anbOymuna (“Mukporen”, Poccus) no-
0aBisun crepodyHAMH 150, B 10-i cepunt — crepopyHanH

G35, B 11-ii cepun — peambepuH, B 12-ii cepuu — pemak-
conn. COOTHOLIEHHE KOMJIOUIHBIX, KPUCTANIOUAHBIX KpO-
Be3aMeHuTenel u kposu coctasisuio 1:1:20, 1:1:10, 1:1:5.
IloaroroBky M OKpalllMBaHHE MPENapaToB MPOBOIMIN IO
panee onucanHoi meroauke [1]. [Ipenaparsl U KpoBb Ie-
pEeMEILINBAU MSATUKPATHBIM TEPEBOpaYMBaHUEM IIPOOHP-
K{. DKCHO3UIMSA KPOBH M IOOABICHHBIX IPENapaTroB B
npobupke coctapnsuia 30 muna nipu 37 °C. Ilocne 3toro
KpoBb B TeueHue 10 muH neHtpudyruposanu. M3 camoro
MOBEPXHOCTHOTO CJIOS MUKPOIMIICTKON 3a0upanu 50 MK
TUIA3MBI M BHOCHIIM €€ B MPOOHPKY ¢ 50 MK KpacHTeNs
cynas V. [IpoBoauin cMelMBaHue IIa3Mbl U KPacuTels
TPEXKPaTHBIM OBOPOTOM Ipodupku. Uepes 1 MuH u3 mo-
Ty4eHHOU cMmecH 3abupanu 10 MKJI, HAHOCHIIU Ha Ipe.-
METHOE CTEKJIO M MCCIEeIOBaJIH Mpernapar 1noJ MUKPOCKO-
IIOM B JIy4e THEBHOTO CBETA.

IIpu 100-xpaTHOM YBEIMUYEHUM JaHHOE KOJIMYECTBO
npemnapara o0pasyeT B cpeiaHeM 16 moneil 3peHHs Ha
IOpPeMETHOM CTeKsIe. J{Isi MUKPOCKONUYECKOIO UCCIE0-
BaHUs MPOBOWIN [U(ppoBoe MUKpodoTorpadupoBaHme
BCEX IOJIEH 3pEHUsI MUKPOBU30POM MEAULIMHCKOTO IIPOXO-
msmero ceeta mVizo-101 (JIOMO, Poccust) ¢ 06paboTkoit
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pE3yNbTaTOB C IMOMOIIBI0 KOMITBIOTEPHOH MPOTrpPaMMbI
JMicroVision 1.2.7.

ITpoBoAMIIM MOACYET BCEX KUPOBBIX IIOOYA pazMepoM
ooee 1 MxM, auddepeHINPOBAHHBIN MOACUET TIIOOYI
pasmepom 1 — 7, 8 — 20, 21 — 50 mxMm u 6onee 50 mxm. Ot-
JISJIBHO TIPOBOJIIIN TIOJICYET SMOOJI0O0NACHBIX 100y pas-
MepoM OoJiee 7 MKM.

CrarucTudeckyto o0pabOTKy IOJYYEHHBIX pe3ylbra-
TOB NPOBOAWIN C MOMOIIBI0 Iporpamm Microsoft Exel
2010 u SPSS Statistics 21.0. Bce nanHbIe ObLIH TpOBEpE-
HBI HA HOPMAJILHOCTh PACIPEEIICHUS C TTOMOIIBIO TeCTa
Tanupo — Yunka. {1 cTaTUCTHYECKOTO aHANIKM3a MOTY-
YEHHBIX pPe3yJIbTaTOB MPUMEHEHBl HeMapaMeTpU4ecKue
kputepun. OrmnpeneneHre 3HAYUMOCTH Pa3iIMYUd TOITy-
YECHHBIX JIAHHBIX (p) B CPABHUBACMBIX BHIOOPKaX MPOBEIC-
HO C HUCIONb30BaHUEM KpuTeprueB ManHa — YutHa, Bu-
KOKCOHA. Pa3HHMIly cunTany cTaTHCTUYECKH 3HAYUMOM MTpH

p<0,05.
PE3YNbLTATbI U UX OBCYXXOEHWUE

Bo Bcex cepusix uccienoBaHus, HecMoTpsl Ha 3P et
pa3BEICHUS, 3apETUCTPUPOBAHO YBEIHMUCHNUC KOJIMYCCTBA
KHUPOBBIX 100y pazmepoM Oosee 1 MKM. DTO MPOUCXO-
IIAJIO 32 CUET dMYJIBTUPOBaHHS OoJiee KPYIHBIX [IOOYI H
OCOOCHHO J>KUPOBBIX [IOOYJ, MPEACTABISIONIMX OIac-
HOCTh JUIS 5MOOJIM3AlMU apTepUOi, KPUTHUYECKA MUHH-
MaJIbHBIA pa3Mep KOTOPBIX COCTABISIET S0 MKM.

B 1-i1 u 2-# cepusix npu 100aBIEHUH B KPOBB C PaCTBO-
poM MOAUGUIMPOBAHHOTO JKENAaTHHA UH(Y3HMOHHBIX TIpe-
naparoB crepodyHauH iso u crepodynauH G5 B cOOTHO-
mieHnu 1:1:5 oOriee KOJIMYECTBO KUPOBBIX 100y pa3me-
pom Oomnee 1 MM yBenmuwmioch Ha 53,2 u 61,4 %, coot-
BeTcTBeHHO. KommvecTtBO  3MO0NOOMACHBIX — [IOOYI
pa3mepoM Goiniee 7 MKM yMeHbIIWIOCH Ha 44,4 u 42,6 %.
B 3-if u 4-i1 cepusix SMyIbrUpYIOIIee ACHCTBUE COYCTAHUS
re’o(py3uH: peaMOeprH HIH PEMaKCOI:KPOBb Ha KHPOBBIC
I00yIbl OBUTO MaKCHMAJIBHBIM CPEIU BCEX H3YYEHHBIX
MpenaparoB. YBEIMIMBAIOCH OOIEe KOJIMYECTBO ITIOOYI
Ha (hOHE YMEHBIICHHs 4YHuclia HanboJee 3MOOI00MACHBIX
100y pazmepom 21 — 50 MkMm u 6osee 50 MKM.

B 5—8-ii cepusix uccieqoBaHUS BBISBICHBI OJHOHA-
IpaBJICHHBIC U3MCHCHU, KaK U B T'PYNIIC MOZ[I/I(bI/I]_II/IpO—
BaHHOTO KeJIATHHA, HO OHH MPOSBIIUINCH B MEHBILCH CTe-
nend. TeHAeHIHS K YBEIHMYCHUIO KOJIMYECTBA TIO0YI pa3-
MepoM Oonee 1 MKM MPOCIEKUBAIACH C YBEIUYCHHEM
JIOJIW TIpernapara, ¥ B cOoTHoIIeHuu 1:1:5 poct ux xonuue-
CTBa OTHOCHTENBHO UcxogHoro coctaBmi 20,5 % mist cre-
pobyrauna iso u 27,3 % — s crepodynauna G5. Ot-
MEUECHO CHIDKCHHE KOJHMYECTBA apTEPHUOJIOOMACHBIX IIIO-
Oy pa3MepoM OT 8 MKM M 0oJjiee M KallWLIPOONACHBIX
100yI1, pa3mMep KoTophix npeBbimaet 50 M. [TomoOHas,
HO OoJiee BBIpa)KCHHAS AWHAMUKA HAOIIOHaIach MPH II0-
0aBleHUH peaMOepHHa U peMakcosa: o0Iriee KOJIMYeCTBO
100y yBenmumiaock Ha 30,9 u 29,2 % 3a cuér npeumy-
IIECTBEHHOTO POCTa KOJMYECTBA )KUPOBBIX TIOOYI pazme-
pom 1 — 7 MKMm.

B 9-ii u 10-ii cepusix uccaeqoBaHus o01Iee KOJIU4ecTBO
JKUPOBBIX TII00YJ BO3pAcTaio MPEUMYLIECTBEHHO 3a CUET
o0y pazmepoM 1 — 7 mxM. Yunciio aMO0II00TaCHBIX TJ10-
Oyn1 pazmepom Oosee 7 MKM YMEHBIIMIIOCh COOTBETCTBEH-
Ho Ha 36,4 u 42,1 %. B 11-i1 u 12-#1 cepusx KOJIUYECTBO
100y pasmepoM Oosiee 1 MkM B cooTHoutenuu 1:1:5 yBe-
JTH4IUIock Ha 27,6 1 29,9 %, COOTBETCTBEHHO, a KOJIHYECT-
BO II00yN pa3Mepom Oojee 7 MKM CHU3MIOCH Ha 47,8 u
48,6 %, COOTBETCTBEHHO.

Jo cux mop He CymeCTBYIOT PEKOMEHAAINH 110 BEIOOPY
MH(]Y3HOHHBIX MPENapaToB IS MPOPIIIAKTUKHA 1 JICUCHUS
JKHPOBOW SMOOJINH y TPAaBMATOJOTHIECKHUX MAIMCHTOB, a
TaKKe TPH JAPYTUX KPUTHICCKUX COCTOSHUSIX, HECYIINX
MOTCHIIATBHYIO YTPO3y MEXaHWIECKOTO, WIIEMHYECKOTO
Wi (PEPMEHTATUBHOTO ITOBPEKACHUS SKUPOBOH TKAHH.
OMynerupyromiee IeHCTBHE Ha XKHPOBBIE TIOOYIBI pac-
TBOPOB MOJIU(UITMPOBAHHOTO JKEJIaTHHA, AeKcTpaHa-40
anp0yMHUHAa MOJKHO OOBSICHUTPH CBSI3BIBAHHEM HX JIOMEHa-
MH CBOOOIHBIX YKHPHBIX KHCJIOT, BXOISIINX B COCTAB XKH-
POBBIX IIOOYJI M YYACTBYIOIIMX B MX YKpyIHEHHH [2, 9].
[To-BuamMOMYy, B 9THX TIpOIecCcaX aKTHBHO YYaCTBYET SIH-
TapHast KICJIO0Ta, BXOMAIIAs B COCTAaB MOTU(PHUITIPOBAHHO-
TO pacTBOpa KelaThHa B KadecTBa €ro CTa0MIM3aTopa B
KUIKOM cocTostHAu. ConeprkaHue SIHTApHOH KHCIOTHI B
npernaparax peaMOepHH U peMakcon Oojee 4yeM B 4 pasa
IPEBHIIACT e¢ KOHIEHTpauuio B remodysmue. MmenHo
MIOATOMY MBI CBSI3BIBACM MONYUCHHBIH PE3yNbTaT C BO3-
JIEWCTBUEM CYKI[MHATa HAa KOJUIOMJHBIE CBOMCTBA PacTBO-
pa MOAM(MUIMPOBAHHOTO JXETATHHA, & €r0 AMYJIBIHPYIO-
e 3(h(GeKThl BOZHUKAIOT 32 CYET pocTa Hecrnenuduie-
CKUX COPOIIMOHHBIX CBOMCTB B OTHOIICHHH CBOOOTHBIX
JKUPHBIX KHCJIOT W IIOOYJ pa3mMepoM MeHee 1 MKM. Dta
rurnore3a Tpedyer I MOATBEPKACHHS JaTbHEHIINX HC-
CIICIOBaHMI B SKCIICPHMEHTE W KIIHHUKE.

Crnenmyer TakKe y4UTHIBaTh COATAHCHPOBAHHOCTH 10
HMOHHOMY COCTaBY MCCIIEyEeMbIX KPUCTAJUIOUTHBIX HH(DY-
3MOHHBIX MPENapaToB, MO CPABHEHHIO C KOJUIOWIHBIMH
KpPOBE3aMEHUTEISIMHU, BOILIEAIIMMHU B UCCIieNoBaHue. PocT
KOHIIEHTPAIIMX HATPHsI B KPOBH MOXKET CHU)KATh SMYIIbIH-
pyroliee BIHUSHUE HA KUPOBBIE TIIOOYIbI, IO3TOMY BKIIO-
YCHHBIC B MCCJIEJJOBAHUE MHOTOKOMITOHCHTHBIE KPHCTa-
JIOWJIHBIE KPOBE3aMEHUTENIM, Ha Hall B3MIAJ, W 32 CYET
9TOT0 MEXaHU3Ma MOJICPIKUBAIIN SMYIIBIHPYIOIIEe ACHCT-
BHE PaCTBOPOB MOAM(PUIIMPOBAHHOTO KeJaTHHA, JCKCTpa-
Ha-40 u ansOymuHa [4].

BrutoueHHbIe B HCClI€0BaHKE MIPenaparhl LIMPOKO HC-
MOJIB3YIOTCSl B KOMIUIEKCE JIGYEHUS] TPAaBMATOJIOIMYECKUX
OOJBbHBIX. YUNTBIBAs OrPAHUYEHUS TPOU3BOJUTEIEM CKO-
POCTH BBEJCHUS CYKLIMHATCOAEPIKAIINX PACTBOPOB peaM-
OepuHa M pemakcojia, MPEACTaBISIeTCs MEePCIEKTUBHBIM
UX HUCIOJIb30BaHUE B COUETAHUU C PACTBOPOM MOAUDHUIIH-
POBAaHHOI'O JKeJIaTHHA I0CJIe KOPPEKLUUH OCTPOH TUIIOBO-
JIEMHHU TIpU TpaBMaTHYeCKoM moke. Ha paHHuX e aranax
JICYCHUsI TPABMATHYCCKOTO MIOKA C LENBI0 MPODOUIAKTHKH
JKHPOBOU AMOOJIHHU LENECO00pa3HO MPUMEHSTh PACTBOPBI
cTepodyHIuH iso u crepodyrauH G5 B codueTaHuu ¢ pac-
TBOPOM MOAUGUIIPOBAHHOTO KETaTHHA.
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INFLUENCE OF THE COMBINATION OF COLLOIDAL AND CRYSTALLOID
BLOOD SUBSTITUTES ON FAT GLOBULES IN THE BLOOD OF PATIENTS
WITH CONCOMITANT TRAUMAS

A. Yu. Yakovlev', M. S. Belous', D. V. Ryabikov?, S. I. Chistyakov’,
V. B. Semenov'?, and A. N. Yakovleva?®

' N. A. Semashko Regional Clinical Hospital, ul. Rodionova 190, Nizhny Novgorod, 603126 Russia
2 Municipal Clinical Hospital No. 13, ul. Patriotov 51, Nizhny Novgorod, 603018 Russia

The influence of crystalloid and colloidal blood substitutes in various ratios on fat globules after the addition to the blood of trauma victims was evaluated. Mo-
dified gelatin, dextran-40, 5% albumin solution, sterofundin iso, sterofundin G5, reamberin, and remaxol were introduced into the blood in various ratios with
subsequent assessment of the number of fat globules. Increase in the total number of globules on the background of reduction in the number of most ambalavasi
globules (21 — 50 um and above 50 um in size) has been observed for the modified gelatin/remaxol and modified gelatin/reamberin combinations of intraveno-
us fluids. It is suggested that the observed phenomenon is related to the emulsifying effect of succinate, which is part of these drugs, as well as to the effect of
succinate on the colloidal properties of the modified gelatin solution, whose non-specific sorption properties with respect to free fatty acids and globules smal-
ler than 1 pm can increase. This hypothesis requires further research in experimental and clinical conditions. The obtained results can justify the clinical use of
a combination of solutions of modified gelatin with malate-containing and succinate-containing drugs to achieve the maximum effect of prevention and treat-
ment of fat embolism upon severe trauma, as well as under other critical conditions potentially dangerous for its development.

Keywords: fat embolism; fat globules; sterofundin G-5; sterofundin iso; reamberin; remaxol; modified gelatin; dextran-40; albumin.





