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OCOBEHHOCTU BUOXUMUYECKUX HAPYLUEHUIA B KPOBU
MPU 3KCMEPUMEHTAJIbHOW SMOU3EME JIETKUX
B. W. Kopxos, b. O. OcuneHko, M. I1. BydenHas, M. I. lNanueoda
Pestome

OfHUM 13 BaXKHbIX 1 NEPCreKTUBHbIX MOAXOAO0B B 13yUYeHUN naTore-
He3a smou3embl nerkux (3J1) ABNAIOTCA dKCNeprMeHTaNbHble UCCIeA0Ba-
HyA. OHU JaloT BO3MOXXHOCTb MPOCNeUTb U NMOHATb NOC/eA0BaTENIbHOCTb
MeTabonMyecKnx HapyLLeHW, BO3HUKaIOLMX NpW STOM 3aboneBaHnu.

Llesib uccredo8aHus — n3yyeHne xapakrepa 6UoXMMmMYeckux nsme-
HEHUI B Nna3me KPoBM B AVHAMUKE Pa3BUTUA SKCNepUMeHTanbHoM 3J1.

Mamepuarnei u memode. iccneposaHue npoBefeHo Ha 36 MONoBO3penbiX,
6ecriopoHblx, 6enbix Kpbicax oboero nona, maccoin 180-200 r, KoTopble
coAep)Kanucb Ha CTaHAAPTHOW AueTe BMBapuUA. DKCMepUMeHTasbHYIo
nanaviHoByto 3J1y 6enbix KpblC BOCMPOU3BOAWN NyTeM OAHOKPATHOrO MoA
nerkviM 3GpUPHbIM HAPKO30M MHTpaTpaxeanbHOro BBeAeHne 0,5 M pacTBopa
nanavHa («Merck KGaA», FepmaHus) B pgo3e 100 mr/kr maccbl Tena. Kpbic
BbIBOAWAM U3 DKCMEPUMeHTa NyTem Aekanutaumyi noj nerkvm 3$rpHbIM
Hapko3om uepes 10, 20, 30, 50 1 60 cyTok nocse Havyana 3aboneBaHuA.

Broxummueckune nccnefoBaHvA nnasmbl KPOBU — cofiepkaHune anaHu-
HamvHoTpaHcdepasbl (ALT), acnaptatamuHoTpaHchepasbl (AST), 6enka, mode-
BUHbI, KpeaTuHVHA, obLiero 6unnpy6mHa, rioko3bl NPOBOAUIM Ha aBTOMATU-
YyeckoM broxmmmyeckom aHanmsatope Selectra Pro-M (HugepnaHgbi).

Pesynemamu. BbiaBneHo, 4To 4yepe3 10 CyTOK nocne Hayvana
3aboneBaHua aktuBHOCcTb ALT 1 AST pocToBepHO cHMXKaloTcA Ha 37 %.
TeHAeHUMA K CHUXKeHWIo akTuBHOCTU ALT coxpaHaeTca n yepes 20, 30 n 60
cyToK, a AST coxpaHsaeTca yepes 20, 30, 50 n 60 cyToK. YCTaHOBNEHO, 4To
cofepaHvie 6eska B ninasme KpoBM JOCTOBEPHO CHUXaeTcs yepes 10 1 20
CYTOK Mocre Hauyana 3aboneBaHus Ha 33% u 38% cooTBeTCTBEHHO. MMpu
3TOM CHMXKAeTCA TaKKe 1 cofeprkaHne moveBuHbl Yepes 10 cyTok Ha 36 %
1 Ha 32 % yepes 20 cyTok. lMofobHas HanpaBNeHHOCTb N3MEHEHNIA O6Ha-
pYyeHa 1 Mpu N3y4eHnmn cofep aHna KpeaTrHHa B nnasme Kposu. Yepes
1020 cyToKk Ha 36 % i 37 % COOTBETCTBEHHO CHUXKEH 3TOT NokKa3saTesnb. Y1o
KacaeTcs obuiero 6unmpy6uHa, To ero cogeprkaHune B naasme KpoBu Yepes
10 cyTOK BbIpOC/IO Ha 68 %, a Yyepe3 20 cyToK — Ha 38 %.

He BblABNEHO M3MeHEHWI B COAEPKaHU IOKO3bl B Mia3sMe KPOoBK
yepes 10, 20, 30, 50 1 60 cyToK nocse Hayana 3aboneBaHus.

BbigoObl. JkcnepumeHTanbHaa JJ1 XxapakTepusyetca Haubonee
Bblpa)KEHHbIMU W3MEHEHUAMU OMOXMMMYECKUX MOoKasaTenei nnasmbl
KpoBu yepe3 10 1 20 cyToK nocsie Havyana 3aboneBaHus, YTo NPoABNAETCA
CHUXKeHreM yHKUMM amuHoTpaHcdepas — AJIT n ACT, cHuXeHuem
copepxaHua oblero 6enika, MOYEBVHbI, KpeaTWHWHA 1 yBennyeHnem
cofepaHus obuiero 6unnpyorHa.

Knioyeeble cnoea: >KcnepumeHTanbHas 3Smduizema Nerkux,
anaHWHaMuHOTpaHchepasa, acnapTaTaMUHOTPaHchepasa, 6enok, moue-
BVHa, KpeaTUHVH, 6unnpy6iH, rioko3a.
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PECULIARITIES OF BLOOD BIOCHEMICAL DISORDERS IN
EXPERIMENTAL PULMONARY EMPHYSEMA
V. I. Korzhov, B. O. Osipenko, M. P. Budennaya, M. G. Palivoda
Abstract

Experimental studies are among the important and promising
approaches in the studying of the pathogenesis of pulmonary emphysema
(PE). They make it possible to trace and understand the sequence of
metabolic disorders wich occur in this condition.

The aim of the trial was to study the nature of biochemical changes in
blood plasma during the course of experimental PE.

Materials and methods. The study was carried out on 36 sexually
mature, outbred, white rats of both sexes, weighing 180-200 g, which were
kept on a standard vivarium diet. Experimental papain PE in white rats was
induced by a single intratracheal administration of 0.5 ml of papain
solution (Merck KGaA, Germany) at a dose of 100 mg / kg body weight
under light ether anesthesia. The rats were withdrawn from the experiment
by decapitation under light ether anesthesia 10, 20, 30, 50 and 60 days
after the onset of the disease.

Biochemical studies of blood plasma - the content of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), protein, urea,
creatinine, total bilirubin, glucose were carried out using automatic
biochemical analyzer Selectra Pro-M (Netherlands).

Results. It was found that 10 days after the onset of the disease, the
levels of ALT and AST significantly decreased by 37%. The trend towards a
decrease in ALT persisted after 20, 30 and 60 days; AST — after 20, 30, 50
and 60 days. It was found that the blood plasma protein significantly
decreased 10 and 20 days after the onset of the disease by 33% and 38%,
respectively. At the same time, the urea also decreased after 10 days by
36% and by 32% after 20 days. A similar trend of changes was found when
studying the level of creatinine in blood plasma. After 10 and 20 days,
creatinine decreased by 36% and 37%, respectively. As for total bilirubin,
its blood plasma contentration increased by 68% after 10 days, and by 38%
after 20 days. There were no changes in plasma glucose levels 10, 20, 30,
50 and 60 days after the onset of the disease.

Conclusions. Experimental PE is characterized by the most pronounced
changes in blood plasma biochemical parameters 10 and 20 days after the
onset of the disease, which is manifested by a decrease of aminotransferases
— ALT and AST, a decrease in total protein, urea, creatinine, and an
increase of total bilirubin.

Key words: experimental pulmonary emphysema, alanine
aminotransferase, aspartate aminotransferase, protein, urea, creatinine,
bilirubin, glucose.
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rnAfalTbCcA B acnekTi MeMOpaHHUX MOpyLleHb, MeXaHi3m
AKMX HEPO3PMBHO NOBYA3aHMIA 3 MMOKCi€l, aKTMBaLi€lo abo
NPUrHiYeHHAM GepMeHTHUX CUCTeM, fKI Y KiHLeBOMYy
pe3ynbTaTi NPU3BOAATb A0 HAKOMUYEHHA B HaANMULLKOBIN
KiNbKOCTi TOKCMYHUX NPOAYKTIB, A0 3pMBY adanTauiiHNX
MOXVMBOCTEN OpraHiamy, 306inblleHHI0 NMOBIPHOCTI
HacTaHHA cmepTi [1, 2].
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MNatoreHes EJ1 cknagHum i He o KiHUA 3po3yminuni [3, 4].

OfHMM 3 BaxknuMBUX i MEepPCneKTUBHUX MiAXOAIB Yy
BMBYEHHI naToreHesy EJ1 € ekcneprmeHTanbHi gocnigeH-
HA. BOHM Aal0Tb MOXKAMBICTb MPOCTEXMUTN | 3PO3YMITU NOCH-
[OBHICTb MeTaboniYHMX MOPYLIEHb, WO BMHUKaOTb NpU
ubomy [5]. MNepeBara ekcnepumeHTanbHOro nigxody Ao
LOCNIAKEHHA MNOIATAa€ B MOXKNBOCTI OTPUMYBATU 06>EKTMB-
Hi faHi, AKi BiNbHi Bif Pi3HNX CYG>EKTUBHMX iHTeprpeTaLi, i
BCTAHOBJIOBATVN NPUUYNHHO-HACNIAKOBI 3B>A3KN.

Mema 0ocnidxeHHsA — BUBYEHHSA xapaKTepy 6ioximiuHnx
3MiH y N1asmi KpOBi B AUHaMILi PO3BUTKY eKCriepumeHTaslb-
Hoi EJ1.

MaTepianu i meToam gocnigeHb

EkcnepunmeHanbHi gocnig»keHHA NnpoBefeHo Ha 36 cTa-
TeBo3pinux, 6eanopopaHmx 6invx LWypax o60x cTaTeln Macoio
180-200 r, AKi yTp1MMyBanncb Ha CTaHAAPTHIN Qi€Ti BiBapito.
Yci po60Tu, Lo NPOBOAWINCH 3 TBAPVHAMMU, 3LiNCHIOBANINCD
3rijHO EBPOMNENCHKOT KOHBEHLIiT MPO 3aXMCT XpebeTHMX TBa-
PVH, WO BUKOPUCTOBYIOTbCA ANA AOCTIAHUX i iHWMWX HAaYKO-
BUX Uinen [6, 7].

EkcnepumeHTanbHy nanaiHoBy EJ1 y 6inux wypiB Big-
TBOPIOBANIM LLIAXOM OJHOPA30BOro Mif Nerkum epipHum
HapKO30M iHTpaTpaxeanbHOro BeefeHHA 0,5 Mn po3unHy
nanainy («Merck KGaA», HimeuunHa) - depmeHTy, AKUN
HaneXuTb OO UMCTEIHOBMX MpoTeas Ta KaTanisye rigponi3
6inKiB i NenTngis, CNPUYNHAIYN PYNHYBAHHA NEreHeBuxX
TKaHWH, B fo3i 100 mr/kr macwu Tina [2].

LLlypis BMBOAMAN 3 eKCEPUMEHTY LUIAXOM AeKaniTauil
nig nerkum edipHMm Hapko3som uepes 10, 20, 30, 50 i 60 Ai6
nicnAa noyaTKy 3axsoptoBaHHA [8].

O6'ekTOM fOCNigKeHHs Oyna nya3ma Kposi. bioxiMiuHi
JOCnifXeHHA BMICTy anaHiHamiHoTpaHcdepasm (ALT),
acnapTtatamiHoTpaHcoepasm (AST), BinKy, ceuoBrHM, Kpea-
TUHiHY, 3arafibHoro 6inipy6iHy, rMOKO3M NPOBOAWAN Ha
aBTOMaTMYHOMY bGioxiMmiuHOMY aHanizaTopi Selectra Pro-M
(Hinepnanan).

MaTtemaTyHa 06pobKa OTPUMaHKX JaHUX NPOBOAUSIa-
CA 3a JOMNOMOrOI0 NliLeH3iINHNX NPOrPaMHMX NPOAYKTIB, AKi
Bxoaunu o nakety Microsoft Office Professional 2000,
niueHsia Russian Academic OPEN No Level N2 17016297.

PesynbTtatm gocnigKeHHA Ta iX 06roBopeHHA

Y pesynbTaTi NnpoBeAeHNX [OCAIAKEHb BUABUIN, LIO
yepe3 10 fi6 nicna NoyaTKy 3axBOPIOBAHHA aKTUBHICTb
ALT i AST gocToBipHO 3HMXKYOTbCA Ha 37 %.

TeHpeHUis 0O 3HWXKEeHHA akTMBHOCTI ALT 36epiraetbcsa i
uepes 20, 30 i 60 gi6, a AST 36epiraeTbca uepes 20, 30, 50
i 60 fi6 (Tabn. 1).

ALT i AST € mapkepamu MOLIKOLXKEHHA MeYiHKK i Mio-
Kappga. B ouiHuUi cTyneHA BUpa)keHOCTi NaToNoriyHoro npo-
Luecy B MeuyiHui OCHOBHE 3HAaYeHHA HafA€TbCA aKTUBHOCTI
umx aBox ¢epmeHTiB. OgHOYaCHe BM3HAUEHHA iX B KPOBI
6inblW iHGOPMATMBHO, HIXK AOCNIIKEHHA OKPEMO, TaK fK
[O3BOJMIAE TOYHILWe CyauTW MPO noKani3auilo micua nopy-
LIEHHA | akTUBHOCTI npouecy.

[nAa piarHOCTUKM renatouentionApHUX yWwKogxeHb ALT
BBaXKAETbCA Ginblu crieundivHo, HiX AST, OCKiNnbK/ BOHa
nepeBa)HO 3HaXOANTbLCA B MeYiHLi i nnwe B Manunx KinbKoc-
TAX NpefcTaBneHa B iHWMWX TKaHWHax. [lpy  UbOMy piBHI
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AKTUBHOCTI X pepMeHTIB BapiloloTb B 3aNeXHOCTI Bif CTa-
Oii | TAXKKOCTI nepebiry 3axBoptoBaHHs [9].
Tabnuysa 1
AKTUBHicTb anaHiHamiHOTpaHcpepasm i acnapTaTamiHOTpaH-
cepasu B nnasmi KpoBi Npu eKcnepumeHTanbHil emdpizemn
nereHiB y giHamiui po3BuTKy 3axsopioBaHHA (M + m, n = 6)

TepMiH gocnigxeHHA floKashuki

ALT, ym. oa./n AST, ym. op./n
IHTaKTHi TBAapUHN 59,08 + 6, 28 189,09 + 29,73
u/3 10 gi6 37,53 £5,29*% 119,85 + 8,15*
u/3 20 gi6 48,90 £ 3,54 138,00 + 14,43
u/3 30 pi6 47,95 + 6,54 149,65 + 21,43
u/3 50 pi6 i 58,93 + 8,63 151,30 + 27,20
u/3 60 gi6 47,95 + 4,63 150,98 + 45,37

MpumiTka. * — pisHMLA BIGHOCHO NOKa3HMKIB IHTaKTHUX TBapWH BiporigHa
(p <0,05).

3HMKeHHA piBHA UMX depmeHTiB Ha 10 o6y 3axBopio-
BaHHA EJ1 Linkom MOXNMBO NOB>A3aHO i3 3MEHLLEHHAM Kifb-
KOCTi GYHKLIOHYIOUMNX renaToUnTiB, 3HUXKEHHAM KPOBOTOKY
B neuyiHui, fediunTy NipugoKCUHY.

Kpim depmeHTiB BaXkNIMBY posib B OLiHLi CTyneHsA MeTa-
60niUHNX MOpPYLUEHDb MPX 3aXBOPIOBAHHAX FPA€ pAL opra-
HiYHMX CNONYK B KPOBI.

MpoBeneHi JoCnigXeHHA MOKasanu, Wo BMICT BinKy B
nnasmi KpoBi JOCTOBIPHO 3HWXYeTbcA uvepe3 10 i 20 pib
nicnA noyaTky 3axBoptoBaHHA Ha 33 % i 38 % BignosigHO
(Tabn. 2). Mpu LbOMY 3HUXKYETbLCA TAaKOX | BMICT CEUOBUHN
yepes 10 fi6 Ha 36 % i Ha 32 % uepes 20 fib.

MonibHa cnpAMOBaHICTb 3MiH BUABJIEHA i MPY BUBYEHHI
BMICTY KpeaTuHiHy B nia3mi Kposi — yepe3 10 i 20 gi6 Ha
36 % i 37 % BigNOBIAHO 3HMKEHWI Liel NOKA3HUK.

o cTocyeTbca 3aranbHoro 6inipy6iHy, To Moro BMIiCT B
nnasmi KpoBi yepes 10 gi6 3pic Ha 68 %, a uepes 20 #i6 — Ha
38 %. He 6yno BMABNEHO 3MiH y 3MICTi MIOKO3M B nna3mi
Kposi uepe3 10, 20, 30, 50 i 60 gi6 nicna NoyaTKy 3axBOpto-
BaHHA.

Bigomo, Wwo 3aranbHuin 6iNnok € mapkepom 6inkoBoro
06MiHY. 3HIKeHHA 3aranbHOro 6inka B KpOBi criocTepira-
€TbCA YacTille BCbOro Npu 3aXBOPHOBAHHAX NEYiHKN, HUPOK,
KPOBOBTpPaTax, 3aXBOPIOBaHHAX 3aMasibHOro XapaKkrepy.

CeuyoBrIHA € OCHOBHUM KiHLEBMM MPOAYKTOM KaTabo-
ni3amy 6inky. BoHa CMHTE3yeTbCA B MeuiHUi Npu 3'€QHaHHI
BYIIEKMCIIOrO ra3y 3 aMiakom, L0 YTBOPIOETbCA B peaKLifax
Je3aMiHyBaHHA aMiHOKMCNOT. PiBeHb BMICTYy Ce4OBMHU B
nnasmi € NOKa3HMKOM CUHTETUYHOT OYHKLIT NeyviHKkm i rno-
MepynspHoi GinbTpadii B HUpKax [10].

KpeaTunHiH € HM3bKOMONEKYNAPHOIO a30TUCTOK peyo-
BMHOIO, WO YTBOPIETbCA 3 KpeaTuHy. BiH € mapkepom
Hacamnepen QYHKLIT HUPOK. Moro nokasHuk moxe 6yTu
BUKOPUCTAHUI AN BU3HAYEHHS LUBUAKOCTI KyOOUKOBOI
binbTpauii B HUPKax.

Binipy6iH € KiHUeBVMM npogyKkTom 6ioTpaHcdopMalLlii
remorniobiHy eputpoumuTapHoi npupogu. Llein npouec B
nepLuy yepry BifOyBa€eTbCA B MaKpodarax cenesiHku, neyi-
Ui i KicTkKoBOMY MO3Ky. YacTuHa 6inipy6iHy yTBOPIOETLCA B
pe3ynbTaTi PyMHYBaHHA HeremMorsno6iHOBMX reMonpoTeu-
HOB MeUYiHKM i HabaraTo MeHLUe y No3arneyYyiHKoBOl TKaHVHM.
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Tabnuya 2
BioximiuHi NoKasHUKN N1a3Mu KPOBi Npy eKcneprMeHTaNbHiln emdizemn nereHis y AiHaMili po3BMTKY 3aXBOpIlOBaHHA )
(M£m,n=6)
MokasHuKK

TepMin pocnimKeHHsA Binok, CeuoBuHa, KpeaTuHiH, Binipy6iH 3aranbHui, [Mi0K03a,

r/n MMOb/1I MKMOJb/N MKMONb/N MMOAb/N
IHTaKTHI 62,12 + 3,49 5,92 +0,50 40,29 + 1,95 551+0,52 5,08 £0,52
10 gi6 40,88 + 2,29* 3,78 £0,18* 29,70 + 1,29* 9,25+ 0,91* 4,15+0,22
20 pi6 38,28 + 1,89* 4,63 £0,10* 29,40 +1,21* 7,60 = 0,25* 5,78 £0,21
30 pi6 48,43+1,89% 5,35+0,39 47,40 £ 4,5 7,08 £0,13* 5,43%0,13
50 pi6 71,63 5,64 5,90 0,35 42,17 £6,18 4,73 £0,43 5,73+£0,32
60 fi6 59,80 + 1,42 4,98 £0,19 39,68 + 2,00 4,38 + 0,09 4,80 + 0,26

MpumiTKa. * — pi3HMLA BIGHOCHO NOKa3HMKIB iIHTaKTHUX TBapWH BiporigHa (p < 0,05).

Binipy6iH € NepLu 3a Bce MapKepoM ¢yHKLIiOHaIbHOIO CTaHy
neviHkn [11].

[Mi0KO3a € OpraHiyHOK CMOMYKOl, NPU aepobHOMY
OKWUCJIEHHI AKOro BUBINbHAETbCA B cepegHbomy do 70%
XiMiUHOT eHeprii, HeobXxiAHOT OnA eHepro3abesneyeHHs
NPOLECiB XKUTTEAIANBHOCTI OpraHismy.

OfHUM 3 NPOBIAHUX YNHHMKIB GOpMyBaHHA emdizemn
NereHb € aKTMBauifl BiNbHOPAAMKANbHOrO OKUCHEHHS, 3i
36iNblUEHHAM Yy KPOBI NPOAYKTIB €HAOrEeHHOI iHTOKCUKaLil
[12]. HakonuueHHA eHAOTOKCUHIB NPU3BOAUTL A0 po36a-
NaHCyBaHHs 6iOXiMiYUHOTrO roMeocTasy, 1 MOPYLIEHHIO GYHK-
Ui pepMeHTaTUBHUX cUcTeM GionoriuHmx membpaH [13].

Taknm 4yMHOM, pe3ynbTaT NPOBeAeHUX eKCnepuMeH-
TaNbHUX JOCANIAKeHb JaloTb MiACTaBy BBaXaTy, WO PO3BU-
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ToK EJ1 cynpoBomKyeTbca 3HMMeHHAM OyHKUin ALT n AST,
3MEeHLUEHHAM BMICTY 6inKa, CEYOBUHM, KpeaTuHiHY i 36inb-
LeHHAM KinbKOCTi 6inipy6iHy B nia3mi Kposi, Wo cBigunTb
Npo Cepio3Hi NopyLeHHA MeTaboniyHMX NPOoLeciB B opra-
Hi3Mi, MepLu 3a BCe, B MeYiHLi Ta HUPKax.

BucHoBKN

EkcnepumeHTanbHa EJ1 xapaktepusyetbca HanbinbLu
BUPAXKEHVMM 3MiHaMM GiOXiMIUHMX MOKA3HWKIB Mya3mu
Kposi yepes 10 i 20 fi6 nicna noyaTKy 3aXBOPIOBAHHA , O
NPOABNAETbCA 3HMKEHHAM QYHKLIii amiHOTpaHcpepas —
AJT i ACT, 3HMXXEHHAM BMICTy 3arasibHoro 6inKy, ceyoBu-
HW, KpeaTUHiHy Ta 36ifbLUEeHHAM BMiCTYy 3arasibHoro 6inipy-
GiHy.
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