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He]lb HCCe/10BaHusA. MSyIII/ITb JUHAMUKY Pa3BUTHA I/IH(peK]_[I/IOHHOI‘O Imponecca, BbI3BAaHHOTO KYJIBTUBUPYE-
MbIMU 1 HEKYJIBTUBUPYEMbBIMU 6aKTepI/I5IMI/I Ha (bOHe 0KOTOBOM TpaBMbI B 9KCIIEPUMEHTE.

Marepuaist 4 Metonsl. VccaenoBaiu 64 kposka, HHOUIUPOBAHHBIX B OMBITHBIX TPYIIAX MOAKOKHO KYJIb-
TUBUPYEMbBIMU M HEKYJILTUBUPYeMbIMU GakTepusimu Pseudomonas aeruginosa n Staphylococcus aureus B nose 10°
CTeIeHn MUKPOOHBIX KJIETOK Ha (hOHe 03KOTOBOI TPABMbI U B JIBYX KOHTPOJIBHBIX IPYIINAX JKUBOTHBIX, KOTOPBIM HE
6bi1a Harecena TepMudeckasi TpaBmMa. OKOrOBYIO TPaBMy KPOJIMKH HOJTyYasin Ha horHe HAPKO3a CO CTEEHBIO M0-
paxenus [ITAB. Hexkynprusupyembie 6akTepuu BBOANWIN MO METOANKe Tipetoxkentoii JI. B. Kosmossim ¢ coaBT.,
UCIIOJIBb3YS XJagoTepMocTar. JJuHaMuKy pasBuTust HH(EKIMOHHOTO TIpotiecca Haboganu B teuerue 21 nust. Ilo-
rubIINX )KUBOTHBIX BCKPbIBAJIU U OIPE/IEIsIN KOHIIEHTPAIIUIO OaKTepHii BO BHYTPEHHUX OpraHax. B rucrosoruye-
CKHUX Cpe3aX OIPe/Iesisiii HaJIMIue TIATOJOrnYecKuX n3MeHennil. CTaTucTuueckyto o6paboTKy pesyJIbraToB 1ccie-
JIOBAHUI TIPOBOJIUIN ¢ TIOMOTIbIo KoMmIbioTepHoii mporpammbl STATISTIKA v 6.0, ¢ ucrionbs3oBanuem cpenneit
apudmerrveckoil omubku (M=m). PesybraTsl HCCAe0BaHUil CTATUCTHYECKH 00pabaThIBAIIM ¢ ONPe/IeIeHHeM
kputepus ¢ CtpiofienTa 1 Bukokcona-ManHa- Yutanu. KoppeasammmoHHblil aHan3 TPOBOIUIIN € TIOMOIIBIO TIPO-
rpaMmmuOTO KoMILtekca «Microsoft Exel-97» pma IBM PC ¢ BoramciaenneMm kKoahGuimenta KOppeasiu 1 ero
ommOKu.

Pesyabrarbl. Kyasrusupyembie 6akrepu Ha (hoHe 05KO0TOBON TPaBMbI BBI3bIBAIN HH(MEKIIHOHHBIN MTPOIECC BO
BHYTPEHHUX OPraHax KUBOTHBIX C Pa3BUTHEM cericuca Ha 8—12 eHb GOJIE3HU € JIeTabHBIM UCXO/I0M, & HEKYJIb-
TUBUPYeMble OakTepuu Ha (JOHE 0KOrOBOU TPABMbI BbI3bIBA/IU IUOEIIb KUBOTHBIX B PE3YJIbTaTe MOPAsKEHUS TOJI0-
BHOTO MO3ra Ha 2—3 CyTKH ¢ BbliesienueM P.aeruginosa n3 Mo3roBoil TKaHu.

3axumovenue. Ha teuenne 0:k0roBoii 60Jie3Hr B OpraHusMe KPOJUKOB TIOPOJIbI «ITUHIIIJLIAY CYIECTBEHHOE
BJIMSIHUE OKa3bIBAJIM KaK KyJBTHBUPYEMbIE, TAK U HEKYJIbTUBUPYeMble OakTepun. Hekynbrusupyembie Gakrepun
P.aeruginosa o6iajanu TpOIMU3MOM K HEPBHOU TKAHMU, & Y KYJIBTUBUPYEMbIX OaKTEPUil TPOIIU3MA HE BbISIBJICHO.

Kniouegvte cn06a: ungexyuoniblii npoyecc, 03coz08as mpasma, KyIomueupyemvle i HeKyIbmusupyemvle 6ax-
mepuu P.aeruginosa

Objective: to study a trend in the development of the infectious process caused by cultivable and non-cul-
tivable bacteria in Chinchilla rabbits with burn disease.

Materials and methods. The investigators examined 64 rabbits subcutaneously infected with cultivable and
non-cultivable Pseudomonas aeruginosa and Staphylococcus aureus at a dose of 10° microbial cells in the presence
of burn injury in experimental groups and in two similar control groups of animals without thermal injury. Rabbits
were exposed to IITAB degree burn injury under anesthesia. The non-cultivable bacteria were obtained by the pro-

Azpec 1151 KOPPECIIOH/ICHIUH: Correspondence to:
Jleonns Kosnos Leonid Kozlov
E-mail: kozlov@tyumsma.ru E-mail: kozlov@tyumsma.ru

OBIIAJ PEAHMUMATOAOTMS, 2015, 11; 5 www.reanimatology.com



16

DOI:10.15360,/1813-9779-2015-5-15-24
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cedure proposed by L. B. Kozlov et al., by applying a refrigerated heating circulator. The trend in the development
of the infectious process was observed during 21 days. Dead animals were dissected; bacterial concentrations were
estimated in their viscera and abnormal changes were determined in the histological specimens. The results of the
investigations were statistically processed according to STATISTICA 6.0 using the mean arithmetic error (M+m).
Differences were statistically evaluated by Student’s t-test and the Mann-Whitney test. A correlation analysis was
made applying the software package Microsoft Excel-97 for IBM PC to compute correlation coefficients and their
errors.

Results. The cultivable bacteria in the animals with burn injury induced an infectious process in their viscera
to develop sepsis on days 8—12 of the disease with a fatal outcome and the non-cultivable bacteria in those with
burn disease caused death due to brain injury on days 2—3, with P.aeruginosa isolated from brain tissue.

Conclusion. Both the cultivable and non-cultivable bacteria had significant effects in Chinchilla rabbits
with burn disease. Non-cultivable P.aeruginosa had a tropism for nerve tissue, which was not found in the cul-

tivable bacteria.

Key words: infectious process, burn disease, cultured and non-cultured P.aeruginosa
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BBenenne

Nudekuuonnsle OCIOXKHEHUS ABJAIOTCS OJI-
HOT U3 BXKHBIX TPpo6JeM peannmatonoruu [1—4]. B
HACTOSsIIIee BPEMSI M3BECTHO OKOJIO 45 BUIOB MUKPO-
OpPraHM3MoB, oTHocAmuXcs K 30 pomaM, y KOTOPBIX
o6HApy/KeHbI HEKYILTUBUPYEMbIe (OPMBI CYIIECT-
BoBaHus GakTepuii, u3 HuX 30 BUL0B MUKPOOPraHu3-
MOB TTaTOTEHHBI JIJIs YeJIoBeKa, a 15 BuoB Gakrepuit
OTHOCSIT K YCJIOBHO-TIATOTEHHBIM W 9YOHOHTAM Ue-
JIOBEKA, KUBOTHBIX WK pactenuit [5—7]. metorcs
COOOBIIEH NS O BBIIEIEHNH HEKYIBTHBUPYEMBIX (hOPM
GakTepuil B TOMyJSNUSIX BO3OYAUTENEH XOTEPHI
[8—11], rybepkynesa [12], Tyasipemun [13], reruo-
Hesse3a [14], sHTepomaToreHHbIX KUIIEYHBIX Majo-
yek [15, 16]. DeHOMEH HEKYJIBTHBUPYEMOCTH GaKTe-
pHil M3BecTeH MaBHO, OJHAKO, B IEPHOAMYECKOM
JIUTEpaType BCTPEYAIOTCST eTMHUYHBIE COOOTIEHS
06 ux posu B WHGMEKIMOHHOM TIpotiecce. B ocHOB-
HOM, PaCCMaTPUBAETCST BOSMOKHOCTD Mepexosa Gax-
Tepuil B KyJBTUBHPYEMOE COCTOSTHIIE, KaK BO3MOXK-
HBIX BO30yANTENE MHPEKITHOHHBIX 3200I€BAHIIA.

OskoroBast TpaBMa, OOBIYHO, COTIPOBOKIAETCS
pPasBUTHEM TeHepPaJN30BaHHOTO WH(MEKIINOHHOTO
mpoiecca € BBICOKHM TIPOIEHTOM JIETAJbHOCTH
[17—21]. ITosTOMYy aKTyasJbHbIM £BJIETCS U3yye-
HUe BJWSHUS O0KOTOBOH TPaBMBI Ha Pa3BUTHE WH-
(bexrmorHOTO TIPOTIECCA, BBI3BAHHOTO KYJIBTHBUPY-
eMBIMU W HEKYJIbTUBUPYEMBIMI GAKTEPUIMIL.

Marepuan u MeTObI

[lis pelieHns OCTABJICHHBIX 33/1a4 U3YyYasy JHa-
MUKY pa3BuUTHd WHGEKIIMOHHOTO IIpolecca y KPOJNKOB
MOPOJIbI «IMUHIIUIIA> Ha (PoHe 03KOroBoil TpaBmbl. B
KauyecTBe KOHTPOJISI IPOBEJIM 3apaskeHHe KyJIbTUBHUPYe-
MBIMU U HEKYJbTUBUPYEMbIMU OAKTEPUSMU KIUBOTHBIX,
KOTOPBIM He Oblia PeIBapUTEIbHO HAaHECEHa TepMuYe-
ckast tpaBma. HabGuonanu 4 rpynibl ;KUBOTHBIX 110 16
KpOJMKOB B Kaxknoil rpynne: 1. Kposaukn, nudunmupo-
BaHHbBIE MOJAKOXHO KYJIBTUBUDPYEMBIMU OaKTEPUSIMU
P.aeruginosa n S.aureus na oHe 0KOroBOIl TPaBMBI; 2.

Introduction

Infectious complications represent an impor-
tant challenge in reanimatology [1—4]. Currently
there are about 45 species of microorganisms belong-
ing to 30 genera among which the non-cultivable
forms of bacteria have been identified. The latter,
include 30 species of microorganisms pathogenic for
humans and 15 species of opportunistic, or eubiont,
bacteria of humans, animals or plants [5—7]. There
are reports on the allocation of non-cultivable forms
of bacteria in populations of the causative agents of
cholera [8—11], tuberculosis [12], tularemia [13],
legionellosis [14] and enteropathogenic Escherichia
coli [15, 16]. The phenomenon of «non-cultivability»
of bacteria have long been known, however, in the
periodic literature there are few reports on their role
in the infectious process. Basically, transition from
the state of non-cultivable bacteria to cultured bac-
teria might be considered as a possible cause of infec-
tious diseases.

Burn injury usually is accompanied by the
development of a generalized infectious process with
a high rate of mortality [17—21]. Therefore, the
study of effect of burn trauma on the development of
infectious process caused by cultured and non-cul-
turable bacteria is of current interest.

Materials and Methods

To solve the tasks we studied the dynamics of infec-
tious process in chinchilla rabbits following burn injury.
Animals with no burn trauma infected with uncultured or
cultured forms of bacteria were used as groups of compari-
son (controls). As a control, was performed infecting culti-
vated and uncultivated bacteria of animals that have not
been pre-applied thermal trauma. Four groups of rabbits
were under investigation, 16 animals in each group that
received subcutaneously: (1) cultured bacteria P.aerugi-
nosa and S.aureus following the burn injury; (2) non-cul-
tivable bacteria P.aeruginosa and S.aureus following the
burn injury; (3) cultured bacteria P.aeruginosa and
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Kposaunku, nHduImpoBaHHbie OIKOXKHO HEKYJIBTUBUDPY-
embiMu Gakrepusimu P.aeruginosa u S.aureus Ha QoHe
0K0roBO#t TpaBMbl; 3. Kposuku, nHUIupoBaHHbIe 110/ -
KOKHO KyJIBTUBUDyeMbiMU Gakrepusimu P.aeruginosa u
S.aureus. 4. Kposku, nunumpoBaHHbIe MOAKOXKHO He-
KyJbTHUBUDYeMbiMU  Oakrepusimu  P.aeruginosa u
S.aureus. JKUBOTHBIM OJHOMOMEHTHO BBOJIHUJIU CMECh
Gakrepuii P.aeruginosa u S.aureus B paBHOU KOHIIEHTPA-
uun — 10° crenenn MukpoOHbIX KieToK. Hapkos ocyiie-
CTBJISLTU TI0 METOJIMKe, npejanoxkentoit A. B. Pazunoii
[22], a 3aTeM KUBOTHBIM HAHOCUJIM TEPMUUYECKYIO TPAB-
My. [ToBepXHOCTD CliMHBI 1 HOKOBBIE TOBEPXHOCTU TYJIO-
BHIIa KPOJUKOB MOIPYyKaau B BOASHYIO GamHIio Ha 10 cex
npu temreparype 90°C. Kpoauku mosrydain 05K0roByo
TpaBMYy co creneHnblo nopaxkenus [1TAB.

Macca Tesia KpOJIMKOB B MCCJIEAYEMbIX TPYIIAX JKH-
BOTHBIX HaXOJWJIach B Tpenenax 2234—2435 rpamm, a
0’KOTOBast TOBepxHOCTh — 15,5—17,7% tmonaau noBepx-
HOCTH Tesia. Pazimaus B Macce Tesia KPOJIMKOB U IO/
HaHeceHHOTO oxxkora III AB crenenu B ucciefyeMbIX IpyII-
nax KpoJMKoB Obuin HecyuecTBeHHbiME (p>0,05).

[l BocnpousBeieHUsT 9KCIIEPUMEHTAIBbHON MH EK-
UK Y KPOJUKOB HCIOJNB30BATH KYJbTYPhl OGakTepuii
Paeruginosa v S.aureus, BblIeTICHHBIE OT OOJBHBIX, HAXO-
JISIIXCST HA JIedeHun B 03koroBoM orzenennn [BY3 TO
«Ob6mactroil kinHIYeckoil GobHuipr Ne 1» 1. Tromenn.
MuKpoOHOIOrnYecKue UCCIe0BAHUS IPOBOAUIIN B COOT-
BeTcTBUK ¢ TpeboBanusiMu npukasa M3 PO Ne535 «O6
yHUDUKAIIMT MUKPOOUOJIOrnYecKnx (GakTeproIornyec-
KHMX) METO/IOB MCCJIC/IOBANNN, IPUMEHSAEMbIX B KIMHUKO-
JIMarHOCTHYECKUX J1abopaTtopusix JieueOHO-TIPOdUIaKTH-
YeCcKUX yupeskjaeHuii». Wpaenrtuduranuio OGaxrepuil
[IPOBOIUIIN, UCTIOJB3Y s OIpeAeanTeNb OakTepuii o Bepa-
k1 [23]. Hekynsrusupyembie GaKTepri BBIAESAIA OT JIO-
Jeii ¢ 0koroBoii 6ostesHbio. VIX KOHIIEHTPAIIUIO ONIPe/elis-
Jn 1o MeTouke npeasoskennoii JI. b. Kosnosbim ¢ coasr.,
MCTIONB3YST XJIagoTepMocTar |24, 25].

OmpIThl HA Kposinkax mposoiin B Busapun OTHOY
BIIO «locynapcrBennoro arpapHoro ynusepcutera Ce-
BEPHOTO 3aypajibsi». 3/I0POBLIX KPOJIMKOB COJEPIKaIN B
KJIETKAX B COOTBETCTBUU C TPeOOBAHWMSIMU CAHUTAPHBIX
npasua (Y1B. [nmaBubmm locymapcTBeHHBIM caHUTApHBIM
Bpagom Ne1045-73).

Jliist BBIsIBIIEHUS TPeMOPOUIHOTO (hOHA 32 KPOJIUKAMU
nabmozanu B Tedenue 21 aus 10 nposenaenus onbita. OT-
6paKOBbBIBAJI KPOJIUKOB C TIPU3HAKAMU WHMEKIMOHHOIT
natosoruu. [Tocse cpoka kapanTnHa KpOJINKOB ITOMEIIATI
B 9KCIIEPUMEHTAJIbHbBIE KJIETKU COOCTBEHHON KOHCTPYKIIUK
[26] u B Teuenue 3-x aHell HaGJIOAANM 33 JKUBOTHBIMU
(TIportecc aanTaiuy >KUBOTHBIX K HOBBIM KJIeTKaM ). B Bu-
Bapuy TOJICPKUBAIN TemIlepatypy Bosayxa 24—26°C B
coorercTBrM ¢ ipukazoM M3 PD Ne 267 ot 19.06.2003 u
TpeGoBanusimu Epponeiickoii kousennuu (CrpacOypr,
1986) 1o coneprkanmio, KOPMIEHUIO W YXO/Y 32 MO/IOTIBIT-
HBIMU JKUBOTHBIMM, BBIBOJIY MX U3 HKCIIEPUMEHTA U TTOCJIe-
Jytolel yTUan3aium.

B nepuon sxcnepuMenTa 3a KPOJMKAMU TPOBOIMIIN
Habmogenve B Tedenne 21 mgusi. [Torubmmx KUBOTHBIX
BCKPBIBAJIM U MCCJIE0BAJIN BHyTpeHHue opranbl. Otpe-
JIEJISLTN KOHTIEHTPAITNIO GaKTepUii B OpTaHax KUBOTHBIX 1
BBISIBJISIJIN TIATOJIOTUYECKIE U3MEHEHMSI B TUCTOJIOTHYEC-
KHUX nperaparax. /lyig mpoBeieHns THCTOJOTHYECKUX NC-
CJIeIOBaHUI BHYTPEHHUE OPraHbl JKUBOTHBIX (DUKCUPOBA-
au B 10% pacTtBope HeliTpasbHoro dopMagiuna u

S.aureus (intact rabbits); (4) non-cultivable bacteria
P.aeruginosa and S.aureus (intact rabbits). Animals were
simultaneously injected bacteria P.aeruginosa and S.aureus
at a concentration equal to 105 degree of microbial cells.
Anesthesia was performed according to the method pro-
posed by A. V. Rasina [22], and then the animals inflicted
thermal injury. The back surface and side surfaces of the
trunk of rabbits were immersed in a water bath for 10 sec
at a temperature of 90°C. Rabbits received a burn injury of
degree I1TAB.

The body weight of rabbits in the study groups of ani-
mals ranged 2234—2435 grams and burned surface was
15.5—17.7% of the total surface area of the body.
Differences in body weight of rabbits and burned areas
were not significant (P>0.05).

To reproduce the experimental infection in rabbits the
bacterial cultures of Paeruginosa and S.aureus, isolated
from patients undergoing treatment in the Burn unit
GBUZ TO <«Regional clinical hospital Ne1» in Tyumen,
were deployed. Microbiological studies were performed in
accordance with the requirements of the order of Ministry
of Public Health of RF N 535 «On the unification of micro-
biological (bacteriological) research methods for practice
in clinical diagnostic laboratories of medical institutions».
Bacteria were identified with the aid of Berge' bacterial
qualifier [23]. Non-cultivable bacteria were isolated from
patients with burn disease and their concentration was
determined by the method proposed by L. B. Kozlov et al.,
using thermofridge [24, 25].

Experiments on rabbits were carried out in vivarium
of FG BOU VPO «the State Agrarian University of
Northern Zauralye». Healthy rabbits were kept in cages in
accordance to requirements of sanitary regulations (Appr.
Chief State sanitary doctor, N 1045-73).

To identify premorbid background before the experi-
ment, the rabbits were observed for 21 days. Rabbits with
signs of infectious disease during quarantine were not
included in the study. After the quarantine period the rab-
bits were placed into experimental cage of original design
[26] and within 3 days animals were kept under observa-
tion for adaptation to new cages. In the vivarium a tem-
perature of 24—26°C was maintained in accordance to the
order of the Ministry of Public Health of Russian
Federation, N. 267 from 19.06.2003, and requirements of
the European Convention (Strasbourg, 1986) on housing,
feeding and care of animals for research, and subsequent
discarding and disposal of animals.

During the experiment the rabbits were under surveil-
lance for 21 days. Dead animals were dissected and inter-
nal organs examined. Concentration of bacteria in the
organs of animals was determined and pathological
changes in histological preparations were identified. For
histological studies the internal organs of animals were
fixed in 10% neutral formalin and prepared for histological
sections by the method of freezing and pouring into the
wax. Histological specimens were stained with hema-
toxylin and eosin, Sudan IIT (for identification of fat
droplets), Pero, the best (identification of granules of
glycogen); accumulation of fibrin was determined by the
method of D. D. Zerbino.

Statistical processing of the results was carried out
using a computer program STATISTIKAv 6.0, and arith-
metic means and errors (M*m) were computed. All
obtained data were statistically processed using Student's
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TOTOBUJIH TUCTOJIOTHYECKUE CPE3bI METOZIOM 3aMOPO3KHU U
3asuBKH B napadun. [mcrosornyeckie mpenapaTsl OKpa-
ITUBAJIN TeMAaTOKCUJINHOM 1 903UHOM, cyznanoMm I (BbI-
SIBJIEHWE KameJsb Kkupa), mo Pero, Becty (BoisgBienne rpa-
HyJI TJIMKOTEeHa), CKoIieHne (uOpuHa ONpeiesiu 1o
merony . 1. 3epbuHo.

Craructudeckyro 06paboOTKy Pe3yJIbTaToB HCCIeI0Ba-
HUST OCYIIECTBIISIIIN C TIOMOIIBIO KOMIIBIOTEPHOI ITPOrpam-
Mbl STATISTIKAV 6.0, ¢ ncionp3oBanueM cpesneit apud-
Metnaeckoit ommmbku (M+m). Bee mosydeHHbIe JaHHbIC
CTATUCTUYECKU 00pabaThIBAIM C OIIPE/eJEHIEM KPUTEPUST
t Croiofienta u Busnkokcona — Manna— Yurtnu. Koppess-
IIUOHHDII AHAJIN3 TPOBENU C TOMOIIBIO TPOrPAMMHOTO
komiekca «Microsoft Exel-97» nist IBM PC ¢ Bbrunciie-
HiteM K0a(hhUIMEHTa KOPPEJIAIUT U ero ONUOKN.

PesyibraThl 1 00CyK/IEeHHE

B pesysibrate pazBUTHS KIMHUYECKOH CUMIITO-
MaTUKH W MTATOJIOTUIECKIX U3MEHEHUN B OpraHu3Me
JKUBOTHBIX Habsogann rubesb Kpoaukos. Tubesnb
KPOJIMKOB TIOCJIE BBEIEHUsI KYJIBTHBUPYEMBIX GaKTe-
puii peructpupoBaau ¢ 8 mo 12 genb 6osesHu, a Ha
(bore 0KOTrOBOIT TPABMBI KMBOTHBIE TIOTHOATN B TIe-
puoz ¢ 12 no 19 genn. Tubenb KUBOTHBIX Ha (PoHE
0’KOTOBOI TpaBMBI OTMeYaIu Ha 4 JHS TO37HEE TI0
CPaBHEHUIO € TPYIIIOi JKHBOTHBIX, KOTOPBIM He Oblia
HaHeceHa TepMUYecKasi TpaBMa.

Anannusz MUKpOOHOIT 06CeMEeHEHHOCTH BHYT-
PEHHUX OPraHOB JKMBOTHBHIX HH(MUIIMPOBAHHDIX
KYJIBTUBUPYEMBIME GaKTEPUSME [TOKA3aJI, YTO KYJIb-
Typa P.aeruginosa objagana 0JHOCTOPOHHUM aHTa-
TOHU3MOM B OTHOIIEHUW KyJBTYpbl S.aureus. Ha 8
JIeHb 0OJIE3HU KPOJIMKOB M3 JIETKUX U TTOYEK BbIIe-
JIUTh KYJBTYPY S.aureus He yAajoch, a KOHIEHTpA-
st Paeruginosa cocrasuia 3,0+0,3X10° Muxpo6-
HBIX KJIETOK B 1 rpaMMe TKaHM.

BoisiBuin tpaHciokaiuto  Escherichia coli ws
KUIIIEYHUKA JKUBOTHBIX BO BHyTpeHHIe opranbl. Ha 8
JIeHb OOJIe3HNW KPOJIMKOB B TI€YEHHM KOHIIEHTPAI[US
E.coli cocrasua 1,1+£0,03X10°. B noukax E.coli onpe-
nensau ¢ 9 no 21 aendb mocsie MHOUITMPOBAHUS KPO-
JUKOB B  KOHIeHTpamuax  3,6£0,1x10°
1,240,1X10°. OueBugHO, rMbENb >KMBOTHBIX ObLIA
o0ycJoBJIeHa pa3sBUTHEM HHMEKITHOHHOTO MTPOoIiecca,
BbI3BaHHOTO Gakrepusimu P.aeruginosa n E.coli.

Ananusz MUKpOOHO# 06CEMEeHEeHHOCTH BHYT-
PEHHUX OPraHOB JKMBOTHBIX WMHMUIIMPOBAHHDIX
KYJIBTUBUPYEMbIMU OaKTeprsME Ha (hOHE 05KOTOBOI
TPaBMBI MMOKa3aJ, YTO MPHU OKOTOBOW TPAaBMbI Ha-
6uroanach 6oJiee BbIpasKeHHasT TPAHCIOKAIMs GaK-
TEPUH M3 KUIIEYHUKA KUBOTHBIX 110 CPABHEHUIO C
IPYIION JKUBOTHBIX, KOTOPHIM He OblJla HaHeceHa
Tepmudeckast TpaBma. Konrenrparus E.coli B iede-
HU ¢ 12 10 15 aHg GOJIe3HU KPOJUKOB MOCTOSTHHO
MoJiJIepKUBaJIach Ha ypoBHE 9 torapudmMoB, a B Jier-
KX Takasi KOHIIEHTPaIlust GakTepril COXpaHsIACh ¢
12 110 13 nenb Gose3HH, T.e. KOJUYECTBO GaKTEpHii
OBLIIO BBIIIIE TOPOTOBOTO YPOBHS JIJIST PA3BUTHUSI CEIl-
cuca. Bo3aMOKHOCTD pa3BUTHS CEICUCA B YCIOBUSIX

t test and Wilcoxon — Mann — Whitney test. Correlation
analysis was conducted using the software package
Microsoft Excel-97» for the IBM PC with computing cor-
relation coefficients and P values.

Results and discussion

As a result of the development of clinical symp-
toms and pathological changes in animals rabbits
were dying. After administration of cultured bacte-
ria, the death of the rabbits were recorded from the
8th to 12th day of the disease; following the burn
injury, the animals were killed between 12th day and
19th day. Death of animals with burn trauma was
observed four days later compared to the group of
animals with no thermal injury.

Analysis of microbial contamination of the
internal organs of animals infected with cultured
bacteria showed that the culture of Paeruginosa
experienced a one-sided antagonism from the culture
of S.aureus. On day 8 of the disease attempts to iso-
late growing culture of S.aureus from lungs and kid-
neys failed, whereas the concentration of P.aerugi-
nosa was estimated as 3.0£0.3X10° microbial cells in
1 gram of tissue.

Translocation of E.coli from the intestines of
animals to the internal organs was revealed. On day
8 of the disease of rabbits the concentration of E.coli
in the liver was 1.1£0.03x10° In the kidney E.coli
was observed from 9 to 21 days after infection of rab-
bits at concentrations of 3.6£0.1x10° — 1.2+0.1X10°.
Obviously, the death of animals was due to the devel-
opment of infectious process caused by bacteria
P.aeruginosa and E.coli.

Analysis of microbial contamination of the inter-
nal organs of animals infected with cultured bacteria
following burn injury showed that in burn disease
more bacterial translocations from the intestines of
animals occurred compared to the group of animals
with no thermal injury. The concentration of E.coli in
the liver within the period from 12 to 15 days of burn-
induced illness rabbits were maintained at a level of 9
lg, whereas in the lungs the concentration of bacteria
was maintained from 12 to 13 days of illness demon-
strating the number of bacteria that was above the
threshold level for the development of sepsis. The pos-
sibility of developing sepsis due to translocation of
E.coli provides a base for the development of specific
therapies aimed at preventing the development of sep-
sis caused by E.coli. It was impossible to isolate E.coli
from the lungs and liver later. E.coli were allocated
from kidneys up to 15th day of sickness of rabbits.

The translocation of E.coli from the intestines
of animals was documented in histological specimens
from the intestine. In animals killed within the peri-
od from 12th to 15th day the alterations of the intes-
tine were observed. Examined histological sections
demonstrated hyperemia of submucosa and mucosa
of the intestine (Fig. 1).
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MuperIMOHHbIE OCAOKHEHMU

TpaHcyokanuu E.coli naet ocHoBaHue /st pazpaboT-
KU crieruduieckoii Tepany HarpaBJeHHOM Ha Tpe-
NYTIPEXRIEHNE PA3BUTHUS CETICHCA B ATOT TIEPUOJL, BbI-
3BAHHOIO KHIIEYHOU masoukoil. B Gosee mosmaxue
CPOKH W3 JIETKUX U TleueHu BbiaeauTh E.coli He yna-
Jsiock. VI3 ouek E.coli Boigensinach 1o 15 aust 6oses-
HU KPOJUKOB.

O TpaHCJIOKAIUU KUIIEYHOW MAJOYKU U3 KH-
IIEYHUKA JKUBOTHBIX CBUIETETHCTBYIOT TUCTOJIOTH-
YecKue mperaparsl. Y KUBOTHBIX TIOTHOIINX B HEPH-
on ¢ 12 mo 15 genp HabOIOLANM MOBPEKIAEHUE
KuIeyHrKa. Ha ructosiorndecknx cpe3ax OTMEeTHIIH
MTOJTHOKPOBYE COCYIOB TIO/ICIUBMCTOTO CJIOSI U Pas-
PBIB CIM3KUCTON 000I0uKy Kuleuruka (puc. 1).

Konnentpanus xyastusupyemoit P.aeruginosa
B OpraHmn3Me KpoJaukoB B aToT mepuosn (¢ 12 mo 13
JieHb 0OJIE3HU KPOJIMKOB) He IpeBbiiiaia 4 1g, a Ha
14—15 nenb 6OJIE3HN KPOJHMKOB B JIETKUX KOJYECT-
B0 Paeruginosa cocrasuio 4,2+0,2X10°, B neuenn —
5,240,8%X10° a B moukax — 2,1+0,3X10°. Takum o6pa-
30M, HabJIOJaNach CMEHa BO3MOJKHBIX BO30OYAMUTE-
JIeit, BBI3BIBAIOIIIX CEIICUC Y JAOOPATOPHBIX JKIUBOT-
veix. K 21 guio xosmuectBO Paeruginosa B moukax
cuusniaoch 10 7,1+0,1x10°

Wrak, y 1ab0paTOPHBIX SKUBOTHBIX BBISBJICHBI
KPUTHYECKUE THA BOSHUKHOBEHUSI CETICHCA, BBI3BAHHO-
ro pasHbiMu Bugamu 6akrepuit: E.coli u Paeruginosa.

Pesysibrathl MUKPOOHOJIOTHYECKUX UCCIIEI0BA-
HU TIOKa3aJI1, 4TO TIPU 03KOTOBOI TPaBMe CO3/IAT0TCS
GJIArOTPUSITHBIE YCJIOBUS UIst pasMHoKerust E.coli n
P.aeruginosa, a penpoaykius S.aureus He HabI0O1a-
JIach, BO3MOXKHO, B pe3yJibraTe aHTarOHUCTUYECKUX
B3aMMOOTHOIIEHUI MEK/LY 9TUME GAKTEPUSIMU.

PesynbraTel uccieoBaHUN TI0 BbISBJIECHUTO
BJIMSIHUS OJKOTOBOI TpaBMbl Ha rubesb JabopaTop-
HBIX JKMBOTHBIX MOKA3aJi, YTO CYNIECTBEHHBIX Pa3-
JIMYUIl B KOJIMYECTBE TIOTUOIINX KPOJIMKOB B UCCJIE-
JIyeMBIX Tpymnmax He oTMmedeHo. [lpu BBeneHuwn
HEKYJIBTUBUPYEMbIX OakTepuil Ha (oHE 0KOrOBOI
TpaBMbI TOru6J10 92,4% KPOJUKOB, a B YCIOBHUIX OT-
CYTCTBUST TEPMUYECKON TpaBMbl TIOTH610 87,5% Kit-
BOTHBIX. [Ipy BBeIeHUN KYJBTUBUPYEMbIX OaKTepUil
Ha (poHe 0KOroBoi TpaBMbl HOrHOI0 75% KPOIUKOB,
a 6e3 HaHeceHus oxora — 84,7%.

OzxoroBasi TpaBMa OKasbIBalia CYIIECTBEHHOE
BJIMSTHUE Ha TeuyeHre MH(MEKITMOHHOTO TIPOIEecca, BbI-
3BAHHOTO KyJBTUBUPYEMBIMI U HEKYJIBTHBUPYEMBIMU
Gakrepusimu. Halburomanoch OCIOKHEHNHE 0KOTOBOI
TPaBMBI COTTY TCTBYIONTUM WHMEKITMOHHBIM ITPOTIECCOM.
B ycnoBusix nHUIMPOBAHUS JKUBOTHBIX HEKYJIBTUBH-
pyembiMi GakTepusiMi Ha (hOHE 03KOTOBOM OOJIE3HI Ha
2—3 CyTKH y JKMBOTHBIX OTMEYAJIM CHMITTOMATHKY TI0-
paskeHUsI TOJIOBHOTO Mo3Ta (OTMeYal CYIOPOrH
MBIIITLL, OECTIOKOICTBO, KPUK KMBOTHBIX, Pa3BUTHE 1110~
Ka 1 ru6esIb JKUBOTHBIX B TEUEHHUE MIEPBBIX IBYX CYTOK).
IIpy BCKPBHITHH MOTHOMINX KUBOTHBIX OTMEUEH OTEK
MO3TOBOI TKaHu. Ha rucTrosormyeckux cpesax rosio-
BHOTO MO3Ta OGHAPY’KEHbI MMPU3HAKH OTEKA MSITKUX
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Puc. 1. Y4acTky OTCYTCTBHS CIM3UCTON 0G0JO0YKH KHIIEYHUKA Y
KpoJnKa, HHGHUIMPOBAHHOTO KYJIbTHBHPYEMBIMI GAKTEPHSIMHA HA
¢doue oxoropoii TpaBMbI. OKpacka reMaTOKCHIMHOM U D903HHOM.
V8. X40.

Fig. 1. Lack of intestinal mucosa of a rabbit infected with cul-
tured bacteria following burn injury. Stained with hematoxyline
and eosine, X40.

The concentration of cultured Paeruginosa in
the body of rabbits during this period (from 12 to 13
day of burn disease) did not exceed 4,0 Ig, and on day
14—15 of the disease the number of P.aeruginosa was
4.2+0.2xX10° in the lungs, in the liver and
5.2+0.8%X10" in the liver and 2.1+£0.3X10* in kidneys.
Thus, there was a change in possible pathogens caus-
ing sepsis in laboratory animals. By the 215t day, the
number of Paeruginosa bacteria in kidney decreased
to 7.1+0.1x10°

Therefore, critical days of occurrence of sepsis
caused by different types of bacteria, E.coli and
P.aeruginosa were revealed in laboratory animals.

The results of microbiological studies showed
that in burn disease there are conditions favorable
for the growth of E.coli and P.aeruginosa, whereas
reproduction of S.aureus was not observed presum-
ably because of the antagonistic relationship
between these bacteria.

The results of studies to identify the impact of
burn injury on the death of laboratory animals
showed no any significant differences in the number
of dead rabbits in groups: (a) after administration of
non-cultured bacteria to the rabbits under burn
injury 92.4% of rabbits died, whereas in the absence
of thermal injury 87.5% of the animals died; (b)
administration of cultured bacteria following burn
injury killed 75% of rabbits, whereas similar admin-
istration of bacteria to control animals resulted in
84.7% animals killed.

Burn injury significantly affected the infectious
process caused by cultivable and non-cultivable bacte-
ria. Complications of burn disease with concomitant
infections were observed. Under infection of animals
with non-cultivable bacteria on the background of
burn disease at days 2—3 animals exhibited symptoms
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MOBTOBBIX 060JI0UEK, UX YTOJIIEHIE, Pa3PhIXJIEHHE BO-
JIOKHUCTBIX CTPYKTYP (pHC. 2).

B KpymHbBIX 060J0YEUHBIX cOCYyIax HabIIoIaIn
MTOJIHOKPOBWE, a B MEJIKUX — cTa3. OTMeueH HePaBHO-
MEPHO BBIPAKEHHBIH TIEPUTIEILTIONSIPHBIN OTEK MO3TO-
BOU TKaHW. DHIOTEJUIT COCYN0B: HabIOANNCH KIIET-
KI ¢ HAOYXIIMMU SIIPAME 1 CO CMOPIIUBAHUEM SI/Ipa
BIJIOTh /IO TTUKHO32. B aHI0TE MU 1 a/IBEHTHITUAI -
HBIX KJIETKAX HAKAILJIMBAIUCh JIUTTH/IBL. B oTemax ko-
PbI GOJIBIIKX TIOAYIIAPHIA 1 MO3/KEUKa, B TTOJOCATOM
TeJie, siApax 3PUTEIBbHOTrO Oyrpa, cyOTajaMHuecKoM
sipe JIorca 0OHAPY KUK PA3InIHON (OPMbI HEKPO-
OGUOTHYECKIE N3MEHEHUST HEPBHBIX KJIeTOK. [Tpu Muk-
POOHOIOTMYECKOM HCCJIEOBAaHUN W3 TKaHEH TOJIo-
BHOTO Mo3Ta Oblila BbijiesieHa KyJisrypa Paeruginosa.

B ycroBusix nHGUIIUPOBAHMS JKUBOTHBIX KYJTh-
TUBUpYeMbIMU Oakrtepusimu  Ha 12—14 jeHb
0’KOTOBO¥ GOJIE3HI PETUCTPUPOBAIN CUMIITOMATHKY
MOPasKeHMsT BHYTPEHHUX OPTaHoB, a Ha 15—19 mewb
60JIe3HU JKIUBOTHBIX MOSIBUJINCH TIPU3HAKU MTOPasKe-
nus ITHC. ¥V KUBOTHBIX, KOTOPLIM He Oblia HaHece-
Ha TepMUYeCKasl TpaBMa, KyJbTUBHUPyeMble GaKTe-
pUU BBI3BIBAJIM TIOPa’keHWE BHYTPEHHUX OPTAaHOB
JKUBOTHBIX.

[Topaxenme TOJOBHOTO MO3Ta TIPHU OXKOTOBOM
TpaBMe y 0osibHBIX Jtojeit Habmogan C. E. Xpyies ¢
c0aBT. [27—29] ipu HATUYUU COTTYTCTBYIOIIETO WH-
dexmmonnoro mpoitecca. Ha ocHoBannm mopdomert-
PUYECKUX TIOKa3aTeslell KOMITbIOTEPHBIX TOMOTPaMM
TOJIOBHOTO MO3Ta U YPOBHS HEMPOH-CIeM(UIECKOi
€HOJIa3bl B CHIBOPOTKE KPOBH OOJIbHBIX, YCTAHOBJIE-
HBI TIOPAKEHUST TOJOBHOTO Mo3Ta B repuos ¢ 1 1mo 5
neHb 1 ¢ 16 1o 18 neHb 6osresHM.

VIMeHHO B 9TH CPOKM HaMK HaOJfofasach TH-
6eJib IKCIIEPUMEHTANBHBIX JKUBOTHBIX IPHU 0KOTO-
BOil TpaBMe: Ha 2—3 cyTKH HaGJII0IAJIICH TOpaKe-
HUS TOJOBHOTO MO3Ta BbI3BAHHOTO TIOJIKOKHBIM
BBeJ€HUEM HEKYJIBTUBUPYEMbIX OaKTepUil W Ha
15—19 cyTku mocje BBeAEHUs KyJIbTHBUPYEMBIX
Gakrepuil P.aeruginosa v S.aureus.

KysnsruBupyemble 1 HEKYJIBTUBUPYEeMble GakTe-
PUU Y JKUBOTHBIX BBI3BIBAIN TOPAKEHUE JKEJTyMI0U-
HO-KHUIIEYHOTo TpakTa. IIpu ayckypraium B obsac-
TH JKUBOTA y JKUBOTHBIX PETUCTPUPOBAIU
OTCYTCTBHE 3BYKOB B 28,6£12,5% ciy4aes. sKusot-
HbIe OTKAa3bIBAIUCh OT eabl B 42,9+13,7% n, 0Obek-
THUBHO, Y 9TUX KMBOTHBIX OTMEUYAJOCh B3[[yTHUE JKU-
BoTa B 42,9+13,7%. OTMedeHHble KJIUHUYECKUE
MIPU3HAKHU JIAI0T OCHOBAaHUE IPEIINOJNOKUTh, UYTO Y
JKUBOTHBIX Pa3BUBAJICS TTape3 KuliedHuka. OueBuj-
HO, JIETaJIbHBII MCXOJ[ Y 9TUX KUBOTHBIX Oasl CBS3aH
¢ IuchYHKIMEH Keay0UHO-KUIIETHOTO TPaKTa U
MOPa’keHWeM BHYTPEHHUX OPTaHOB B pe3yJibTaTe
tpanciokaimu E.coli. Ha rucrosornyeckux cpesax
KHIIeYHUKa HaOJII0MAT0Ch MOJHOKPOBHE COCYIOB
HOZICU3UCTOTO CJIOS1 U PasPhIB CAMBUCTON 000JT0UKH
kumeuyHnka. [locse 3apaskeHnst KPOJUKOB 4-1 TPyTI-
bl HEKYJBTUBUPYEMBIMU GAKTEPUSAME KHUIIEUHYIO

Puc. 2. IlepuBacKyJIsIpHbIii ¥ ePULLE/LTIONSAPHBINH OTEK TOJIOBHO-
ro MO3ra y KpojukKa HH(UIHPOBAHHOTO HEKYJILTUBUPYEMBIMU
6akrepusimu P.aeruginosa u S.aureus na ¢poHe 05K0roBoii Tpas-
MbI. OKpacka reMaTOKCHJIMHOM M 903UHOM. ¥YB. X40.

Fig. 2. Perivascular and pericellular cerebral edema in a rabbit
infected with non-culturable bacteria P.aeruginosa and
S.aureus following burn injury. Stained with hematoxyline and
eosine, X40.

of brain lesions (indicating muscle cramps, anxiety, cry
of animals, developing shock and death during the first
two days). Autopsy of dead animals showed swelling of
the brain tissue. Histological sections of the brain
showed signs of swelling of the meninges, their thick-
ening and loosening of fibrous structures (Fig. 2).

In larger meningeal vessels the hyperemia was
observed, whereas small vessels were characterized by
stasis. In addition, irregularly significant pericellular
swelling of the brain tissue was observed. The vascu-
lar endothelium: cells with swollen nuclei and shrink-
age of the nucleus until pycnosis. Endothelium and
adventitia cells: lipids were accumulated. In parts of
the cerebral cortex and the cerebellum, striatum,
nucleus of thalamus, subthalamic nucleus Lewis vari-
ous forms of necrobiotic changes of nerve cells were
observed. Microbiological examination of brain tissue
resulted in isolation of cultivable P.aeruginosa.

In animals infected with cultured bacteria fol-
lowing induction of burn disease on days 12—14 of
illness lesions of the internal organs were recorded.
On days 15—19 day post-burn the animals showed
signs of CNS lesions. In animals not suffered from
thermal injury, cultivable bacteria caused damage of
internal organs of animals.

Brain damage in burn disease in sick people was
investigated by S. E. Khrulev et al. [27—29] and
there was an associated infectious process. On the
base of morphometric parameters of computer tomo-
grams of the brain and determining the level of neu-
ron-specific enolase in the serum of patients, occur-
rence of brain lesions within the period from days
1—>5 day and days 16—18 of illness were defined.

By this date we have observed the death of
experimental animals with burns: brain lesions
caused by subcutaneous injection of non-culturable
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MupeKIMOHHbIE OCAOKHEHM .

MaJIOYKy B TEYEHU OTpeessii yepe3 48 4acoB B
konreaTpaun 0,8+0,1X10% OHa coxpaHsiiach B Ta-
KOI sKe KoHieHTpaiuu a0 21 ausa HabmogeHus 3a
kposmkamu. B serkux E.coli onpenensiin B 1epuog ¢
5 1o 7-e cytku B Koumentparmu 1,0+0,1x10° Muk-
POOHBIX KJIeTOK. B noukax co 2 — 21 genn obeiieno-
BaHUS KPOJUKOB COXPAHSJIACH TIOCTOSHHAS KOHIEH-
Tpalnus KHUIIEYHOH MHaJOYKu ¢ HeOOJIbITUMU
kosebannsmu (0,8+0,1X10% — 9,0+0,1X10%).

OzxoroBast TpaBMa TIPU 3apakeHUN KPOJUKOB
HEKYJIBTUBUPYEMbIMU GaKTePUsIMU TIOBJIUSLIA HA CPO-
KM MaKCHMaJIbHOU KoHIeHTparu E.coli BO BHYyTpeH-
HUX opraHax. Kuieunyro majouky B TiedeHu orpesie-
JISUIA Ha 4 JieHb O0JIe3HI KPOJIMKOB B KOHIIEHTPAIMN
3,2+0,4X10° MUKPOOHBIX KJIETOK, a B JIETKMX Ha 9
JieHb B KoHuenTpauuu 2,4+0,2X10* MUKPOOHBIX KJIe-
TOK B OJTHOM TPaMMe MCCJIelyeMOii TKaHu.

Wrak, mpu 05k0roBoil TpaBMe, 110 CPAaBHEHUIO C
IPYIION JKUBOTHBIX, KOTOPHIM He OblIa HaHeceHa
0’KOTOBas TpaBMa, HabJrroAaau 6oJiee HHTEHCUBHY O
penpoaykiuio E.coli B 6oJiee mosaHue cpoku (Ha 4 u
9 nieHb GOJIE3HM), YTO CBUIETENBCTBYET 0 GOJIEE BbI-
PaKEHHOM MOPAKEHUN KUIITEUHUKA KUBOTHBIX.

N3BecTHO, 4TO B Ipoilecce pocta bakTepuil B
JKUJIKOW TTUTATENbHON Cpejie PeTUCTPUPYETCS Jiar-
(haza, axcrioHeHIIMANBbHAS, CTAallMOHApHas U asza
«oTMupaHusi» Gakrepuii. B crarmonapHoii dase u
(ase orMupaHus BbiAeasIeTCs HAMOOJIbINEE KOJIH-
4ecTBO MeTabOJUTOB GAaKTEPUil, IPEIATCTBYOINX
pasMHokeHuto Gakrepwuii. Ilox BaustHueM MeTabo-
JUTOB OakTepuil U cUrHaabHOU MHbOpMaLuy OaK-
TePU TIPOUCXOANT TIePexojl GaKTePUil B HEKYIBTH-
BUDyEMO€ COCTOSHWE W WX BbljleJleHre W3
MaKpOOpTaHW3Ma BO BHeIHO cpeny. Hamu ycra-
HOBJIEHO, BO BHEIIHEH cpefe OaKTepUu HaXOASITCs
B BHJI€ CMENIAHHBIX TIOMYJSIUNA, COCTOSIINX W3
KYJBTUBUPYEMbIX ¥ HEKYJIbTUBUPYEMBIX OaKTEePUIi,
[prYeM KOHIIEHTPAIUs HEKYIBTHBUPYEMbIX OaKTe-
puil BO MHOTO pa3 MPEBBINIAET KOHIEHTPAIUTO
KYJIBTUBUPYEMbIX GaKTEePHIi.

B TakoM cocTostHUM GaKTepUH HAaXOAATCS BO
BHEIITHEN cpejie /10 TeX MOop MOKa He BOSHUKHYT yC-
JIOBHSI JIJIsI TIEPEX0/Ia HEKYJIBTUBUPYEMbIX GaKTepUil
B KyJIBTUBHUPYEMOE COCTOSTHUE, KOTOPOE W BHI3bIBA-
eT MH(EKIMOHHBIN TTpotiecc. B mpoapomaabHOM T1e-
puojie MHMEKIIMOHHOTO Tpollecca TPH 0XKOTOBOM
TpaBMe CO3JAr0TCs1 OJIArONPUSITHBIE YCJTOBUS ISk
[IPOHUKHOBEHUSI HEKYJbTUBUPYEMbIX OaKTepuil B
TOJIOBHOUM MO3T M TIepexojia MX B KyJbTUBUPYEMOE
cocrostire. OpUEHTUPOBOYHO ¢ 5 aHsI GOJIE3HU pe-
MPOAYKIUSA OaKTEPHil B OpraHu3Me OCyIIeCTBIISIET-
CsI B CTAITMOHAPHOI (haze U B OpraHu3Me MOJIEPIKI-
BaeTcst BBICOKAs KOHI[EHTPAIUs MeTabOoJUTOB
GaxrTepwuii, JeiicTByeT CUTrHajJbHas WH(OOPMAIN
GakTepuii 1 GaKTEPUH TEPEXOMIAT B HEKYIHTUBUPY-
emMoe coctostaue. [loaTomy B 3TOT MEPUOJ] TTATOJIO-
rUJecKoe JieiicTBUe, BBI3BAHHOE HEKYJIBTUBUPYE-
MBIMHM ~ GaKTEPUSAME, He IPOSBISETCS, T.€.

bacteria were observed on days 2—3 post-injury and
on days 15—19 days after administration of cultured
bacteria P.aeruginosa and S.aureus.

Cultivable and non-cultivable bacteria in animals
caused the alterations of gastrointestinal tract. In the
abdomen auscultation recorded no sounds in
28.6£12.5% of cases. The animals refused food in
42.9+13.7% cases and showed bloating in 42.9+13.7%
of cases. Marked clinical signs justifies that animals
have developed paresis. Obviously, death in these ani-
mals was associated with dysfunction of the gastroin-
testinal tract and damage to internal organs as a result
of translocation of E.coli. On the histological sections
of the intestine hyperemia of submucosa and mucosa of
the intestine were observed. After infection of rabbits
from the 4th group with non-cultivable bacteria E.coli
bacteria were allocated from the liver in 48 hours at a
concentration of 0.8X10°+0.1X10* and remained at
similar concentration until day 21. In the lungs E.coli,
was determined during 5—7 days in an amount of 1.0
X10°£0.1X10* microbial cells. In kidneys during 2—21
day of the survey rabbits maintained E.coli at a con-
stant concentration with small fluctuations (0.8
X10£0.1X10* — 9.0x10°£0.1X10%).

Burn injury of rabbits infected with non-cultur-
able bacteria affected the timing of maximum concen-
tration of E.coli in the internal organs. In the liver,
E.coli were detect on the 4th day of disease in an
amount of 3.2X10°+0.4X10° microbial cells and in the
lungs on day 9 in an amount of 2.4X10'+0.2X10°
microbial cells in one gram of the tissue.

Thus, during the burn disease there was an
intensive reproduction of E.coli (vs. correspondent
control group with no burn trauma) at a later date
(on days 4—9 of illness) indicating a more severe
lesion of the intestines of animals.

It is known that growth of bacteria in a liquid
nutrient medium experience lag phase, exponential
phase, stationary phase and phase of dying (decay) of
bacteria. In the stationary and decay phases the
largest number of metabolites of bacteria is allocated
preventing the growth of bacteria. Metabolites of bac-
teria and signal information liberated from bacteria
cause the transition of bacteria to non-cultivable state
and their allocation into the environment. We noticed
that in the environment the bacteria are keeping in
the form of mixed populations consisting of cultivable
and non-cultivable bacteria, whereas the concentra-
tion of non-cultivable bacteria is several times higher
than the concentration of cultivable bacteria.

In this state the bacteria are in the environment
until the conditions appear to move from non-cul-
tivable state toward cultivable condition that results an
infectious process. In the prodromal period of infection
in burn patients favorable conditions for the penetra-
tion of non-cultivable bacteria in the brain and their
transition to a cultivable state are promoted.
Approximately beginning from the 5th day of illness the
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CO3/IAI0TCS YCJOBUS TIPEIMSITCTBYIONINE TTE€PEXOIY
GakTepwuii B KyJbTUBHPYEMOE COCTOsTHUE, B cragnu
PEKOHBAJIECIIEHI[UH OPTaHU3M OCBOOOKIAETCSI OT
BO30yAUTENEH, X METAOOJUTOB, HE IEHCTBYET CUT-
HasibHast nHOOpPMaIusa GaKTepuil U O3TOMY CO3/a-
IOTCS YCJIOBUS JUJISI TIePeXo/la HEKYJbTHBUPYEMbIX
GakTepwuii B KyJIBTUBHPYEMOE COCTOsTHIE. B cBSI3H ¢
9TUM U HaOJII0AETCS TIOPakeHHe TOJOBHOTO MO3Ta
y 1aboPaTOPHBIX KUBOTHBIX.

3akiaoyeHue

Ha ocHoBaHMM KIMHUYECKUX, MUKPOOUOJIOT -
YECKUX W THCTOJOTUYECKUX HCCIeOBAaHUI yCTa-
HOBJIEHO BJIMSIHUE OKOTOBOI TPaBMbI Ha Pa3BUTHE
WHGEKIMOHHOTO TIpollecca Yy KPOJUKOB MOPOJIBI
«IMTUHITAJTa>, BBI3BAHHOTO KYJIBTUBUPYEMBIMHU U
HEKYJBTUBUPYeMbIMI OakTepusiMu. IIpu 0:K0roBoit
TpaBMe CO3Jaf0TCsl OJIArONpPUsITHbIE YCJOBUS JIJIsk
repexo/ila CHMHeTHOWHOW TMAJOYKN M3 HEKYJIbTUBU-
PYEMOTO B KYyJBTUBUPYEMOE COCTOSIHWE, a TaK:Ke
NI pa3MHOKeHus P.aeruginosa Bo BHyTPEHHUX Op-
raHax JKMBOTHBIX, I[P 3TOM IPOSIBJISIETCSI OJHOCTO-
POHHWI aHTarOHW3M IO OTHOIIEHUIO K KYJbType
S.aureus. Ha ¢pone 03k0roBoii TpaBmbl B 6oJiee 1mo3/1-
HUe CPOKM HabJIoJaeTcs TpaHCaoKausa OakTepuii
U3 KUIIEYHUKA U O0Jiee MHTEHCUBHAST PEIPOYKITHS
CUHETHOWHOW TTaJI0YKH, TIepeTne/ el n3 HeKyIbT1-
BUPYEMOTO COCTOSTHUSI B KYyJBTUBHPyeMoe. BbisiB-
JIEHHBIE CPOKM MAaKCUMAaJIbHOI KOHIeHTparuu Oax-
tepuil P.aeruginosa v E.coli BoO BHYTPEHHIX OpraHax
AKCIEPUMEHTAIbHBIX JKUBOTHBIX JIAl0T OCHOBAHUE
JUUISI CBOEBPEMEHHOI'O IIJIAaHUPOBAHUS 9TUOTPOITHOM
Teparuu, HAlPaBJEeHHON Ha TPeAyNpexRIeHe pas-
BUTHS NH(EKIIMOHHOTO TIpoliecca.
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reproduction of bacteria in the organism is keeping in a
stationary phase and in the body this state is supported
by the high concentration of metabolites of bacteria, the
signaling information begins to act and bacteria transits
toward non-cultivable state. Therefore, during this
period the pathological action caused by non-cultivable
bacteria does not exist, i.e., the existed conditions pre-
vent the transition of «dormant» bacteria to cultivable
state. At a convalescence stage the body is released from
agents and their metabolites, signaling information
from bacteria does not act that create conditions for the
transition of non-cultivable bacteria to cultivable state.
Because of these alterations the brain damage in labo-
ratory animals becomes evident.

Conclusion

Based on clinical, microbiological and histological
studies the effect of burn disease on the development of
infectious process in chinchilla rabbits caused by cul-
tivable and non-cultivable bacteria was established. In
burn disease conditions that favor transition of E.coli
from non-cultivable to cultivable condition are develop-
ing beneficial for reproduction of Paeruginosa in inter-
nal organs of animals. Under these conditions, a unilat-
eral antagonism vs. S.aureus was observed. Following
induction of burn disease in later periods the transloca-
tion of bacteria from the gut and more intensive repro-
duction of E.coli transited from an uncultivable state to
cultivable state became evident. Identification of peri-
ods associated with maximum accumulation of bacteria
Paeruginosa and E.coliin the internal organs provide the
basis for timely planning of etiotropic therapy to prevent
developing the infectious process in experimental set-
ting,
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BCEPOCCNCKAA KOHOEPEHLINA
C ME2KAVHAPOAOAHDBIM YYACTUEM

KUSHEOBECIIEHEHUE

rnPu

KPUTUYHECKUX COCTOAHUAX

BO BPEMA KOHOEPEHLIMA NAHUPYETCA OBCYAUTb MPOBNEMbI:

Tpasma v KpOBONOTEpPA.
Ocrpan abixatenbHan HE[OCTaTOUHOCTL. MBS,
OcTpbie paccTPONCTBa reMoguHaMUKK,

VHGEKUMOHHBIE OCNOXHEHNA B PRAHUMATONOIMMU,

IKCTPAKOPNOPANbHbIE METOABI B PEAHUMATONOMMM,
AHECTe31ONOrMA-PeaHMATONOMVA B CNeLMaNU3UPOBAHHBIX OBNACTAX XMPYPIUM.
IKCNEPUMEHTANbHbIE UCCNEAOBAHUA B AHECTE3NONON-PEAHNMATONOT UK.

CrpyKTypHO-$yHKUMOHANbHbIE uameHeHnA LIHC npu KpuTuueckux CoCTORHMAX.

ﬂnanupyetcn npoBejeHne CaTenIMTHbIX CUMNO3VNYMOB M COBMECTHBIX 3aceiaHui C MeANLIMHCKUMW

HayuHbIMW o6wecTBamn:

» O6wecTsom NO U3yyeHwio woka (Poccua).
* HauwoHanbHbiM coBETOM NO peannmaumny (006Cy>KaeHMe HOBBIX PEKOMEHAAUMNIA MO CePABYHO-NErOUHOM
peanumalmv Esponenckoro coseta no peanumaymu, 2015).
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