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Pe3tome. [eMornoOMHOBEIN IpoQuIL NIepUepruIecKoi
KPOBH CBSI3aH C M3MEHEHHEM COOTHOILIEHUS MEXIYy OT-
JEeNbHBIMY MOMYJISIUAMHU 3PUTPOLIUTOB, Pa3IHYAFOLIUXCS]
10 COAEPIKaHUIO OTIENIBHBIX 30hopM. OTHAKO, CABUTH B
COOTHOLICHUH OEJIKOBBIX (PpaKiuii reMorIo0MHa KOCTHO-
IO MO3ra NMpH pa3BUTUH BOCHAINUTENBHON peakiuu ocTa-
IOTCSl Majio M3y4deHHbIMH. I]ens padomwi: vccinenoBarhb
HEOAHOPOIHOCTh TE€MOITIOOMHOBOTO MPO(UIS KOCTHO-
I'0 MO3ra KpbIC M0CJIe MHUIMMPOBAHUSI BOCHIAINTEIHHOIO
npouecca. Mamepuansl u Menoobl. DKCTIEPUMEHTHI IPO-
Bonmiu Ha 50 kpeicax nuHMKM Bucrap. OcTpoe acentuue-
CKO€ BOCIIAJIEHHE BBI3BIBAIN ITyTEM BBEACHUS IO KOXKY
CIIUHBI ckunuaapa B konudectse 0,5 M. JKUBOTHBIX fe-
JIWIIM Ha CIIEAYIONINE TPyNbl: | rpymma — KOHTPOJIbHAS.
2—4 rpynmnaM UHUIMAPOBAIIM OCTPOE acelNTHUYECKOE BOC-
najJieHne Ha cpoku — 6 4, 2 u 4 cyT eauHOOpas3Ho. [Ipo-
BOJIMJIM OLIEHKY CIIEYIOIINX ITOKa3aTeNeil: Muenorpamma,
O0IIMH aHaIM3 KPOBH, COIEPIKAHNE PETHKYIOLUTOB U CO-
JepKaHue dPUTPOIMTOB ¢ PeTaabHBIMH (OPMaMHU TeMO-
I00WHA, COOTHOIICHHSI OCITKOBBIX (DpaKIHMii TeMOTIIO0H-
Ha KOCTHOTO MO3ra U nepudepudeckoit kposu. Peszynioma-
mul. [locne MHULKMUPOBAHUSI BOCHAIUTEIBHOTO MpOLEC-
ca Ha 6 4 B MUEJIOTpaMM€ y KpPbIC OTMEYaeTcs yBeJlnde-
HHE OOILEro 4mcia 3pUTPOOIACTOB, MHEJIOUTOB, PETH-
KYJSIPHBIX KJIETOK M MeTakaproIuToB. Bo3pacranue drc-
Ja SpUTPOOJIACTOB C YBEJINYEHUEM YHCIIA PETUKYJISIPHBIX
KJIETOK CBUJICTEIILCTBYET 00 aKTUBALIMHU SPUTPOIIO33a Ha 6
Y rocJie BBeeHus ckunuaapa. Ha 2 cyt nocie pa3Butus
BOCTIAJIMTEJILHON PeaKky YHCIIO SPUTPOOIACTOB M MHUE-
700J7aCTOB 3HAYNUTEILHO CHHKAETCS, B CPABHEHUH C WH-
TakTHOW rpynmnoi. Ha 4 cyT ormewaercs yBennueHue 00-
IIEr0 YMCIJIa MUEJIOKAPHOLUTOB 3a CUET YBEIUUYCHUS KJle-
TOK BCEX THUIOB HEHUTPO(UIBHOTO W JNUMPOUIHOTO Psi-
noB. HaOmionaercs cHIKeHHE 3pUTPOOIACTOB M Meraka-
PHOLIMTOB IO CpaBHEHHIO ¢ KOHTpoJeM. Ilocne BBeneHus
CKHUIUapa Ha 6 4 B TeMONIOOMHOBBIA MPOQPHIIb KOCTHO-
I0 MO3Ta XapaKTepU3yeTCs CHI)KEHHEM JI0JM I'€MOIVIO-
OmHOB 1 1 2 OeNKOBBIX (PAKIIHIA 32 CUET YBETUIEHUS CO-
JieprkaHus reMorioOnHOB 3 1 6 uzodopm. Ha 2 cyT mocie
OCTPOr0 aceNnTUYeCKOro BOCMAJICHHUS ypPOBEHb 5 U 6 Oei-

Abstract. The hemoglobin profile of peripheral blood
is connect with a change in the ratio between individual
populations of red blood cells under extreme effects on
the body. However, shifts in the ratio of protein fractions
hemoglobin of bone marrow in the development of
inflammatory reactions remain poorly understood.
The aim of the work was to study the heterogeneity of
hemoglobin profile the bone marrow after the initiation
of the inflammatory process. Materials and research
methods. The experiments were performed on 50
Wistar rats. Acute aseptic inflammation was caused by
introducing 0.5 ml of turpentine under the skin of the back.
Animals were divided into the following groups: 1 group
- control. Groups 2—4 initiated acute aseptic inflammation
for periods of 6 h, 2 and 4 days uniformly. The following
indicators were evaluated: myelogram, complete blood
count, reticulocyte count and erythrocyte count with
fetal forms of hemoglobin, the ratio of protein fractions
of hemoglobin of bone marrow and peripheral blood.
Results. After the initiation of the inflammatory process
for 6 h, an increase in the total number of erythroblasts,
myelocytes, reticular cells and megakaryocytes is noted
in the myelogram in rats. An increase in the number of
erythroblasts with an increase in the number of reticular
cells indicates the activation of erythropoiesis at 6 h after
the administration of turpentine. On the 2nd day after the
development of the inflammatory reaction, the number of
erythroblasts and myeloblasts is significantly reduced, in
comparison with the intact group. On the 4th day there
is an increase in the total number of myelocaryocytes
due to an increase in cells of all types of neutrophilic
and lymphoid series. There is a decrease in erythroblasts
and megakaryocytes compared with the control. After
turpentine is introduced for 6 h into the hemoglobin profile
of the bone marrow, it is characterized by a decrease in the
proportion of hemoglobin’s 1 and 2 of protein fractions
due to an increase in the content of hemoglobin’s 3 and 6
isoforms. On the 2nd day after acute aseptic inflammation,
the level of 5 and 6 protein fractions of hemoglobin
increases due to a decrease in hemoglobin of 1, 2 and 3
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KOBBIX (ppaKkiyii TeMOII00MHA BO3PACTAET 3a CUET CHIKE-
Hus remorioouna 1, 2 u 3 6enkoBbix (pakinuid. Ha 4 cyt
M0CJIe WHUIIMMPOBAHUS BOCTAINTEILHON peakiuu OTMe-
gaeTcs naaenne 2, 3 n3odopm 3a cuet pocta— 4 u 5 6er-
KOBBIX (ppakuuii. 3akarouenue. 1'eMOTIIOONHOBBIN TIPO-
(Wb KOCTHOrO MO3ra XapaKTEepU3yeTcsl BO3pacTaHHEM
(pakuuii ¢ KUCIOTOyCTOWYMBBIME cBOMcTBamHu. [locTyna-
OlIHE U3 KOCTHOTO MO3Ta B IEpU(EepPHUUECKYIO KPOBb HEl-
TPOHUIIBI MHTPUPYIOT K O4ary BOCHAJICHUS U YYaCTBYIOT
B TIPOIECCEe AaHTUMHUKPOOHOM 3aIUTHI OpraHu3Ma. YBEIH-
YEHHE YMCIIA PETUKYISPHBIX KJIETOK B KOCTHOM MO3Ie IIPH
BOCTIAJIUTEIbHON peaKK CBUCTEIbCTBYET 00 yCUIICHUH
3PUTPOIIOI3A.

KiroueBble cj10Ba: TeMOITIO0MH, KOCTHBIN MO3I, BOCIIa-
JICHHE

protein fractions. On the 4th day after the initiation of the
inflammatory reaction, a drop of 2, 3 isoforms is noted due
to the growth of 4 and 5 protein fractions. Conclusion.
The hemoglobin profile of the bone marrow characterized
by an increase in fractions with acid-resistant properties.
Neutrophils, coming from the bone marrow into the
peripheral blood, migrate to the focus of inflammation and
participate in the process of antimicrobial protection of the
body. An increase in the number of reticular cells in the
bone marrow during an inflammatory reaction indicates an
increase in erythropoiesis.

Keywords: hemoglobin, bone marrow, inflammation
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Beenenue

Bocnanenwne sBrnsercs Hanbosee 9acToi (hopMoit THIIO-
BOTO TIATOJIOTHYECKOTO TPOIlecca, KOTOPBI pa3BUBACTCS
B pe3ynbTaTe BO3AECHCTBUS HAa OPraHWU3M IMOBPEXKIAIolIe-
ro ¢akropa. B Hacrosiliee Bpemsi cuuTaeTcs, 4To BOCIa-
JIHWE — JTO CJIOXKHasl, BhIpaboTaHHAs B MpoIecce dBO-
JIIOIINH, HEHPO-COCYTUCTO-TKaHEBasl peaklns OpraHu3Ma
B BaCKYJIIPU30BAHHBIX OpraHax (TKaHSAX) B OTBET HA MECT-
HOE JICHCTBHUE MOBPEXIaroNiero (akropa, HalpaBIeHHAS
Ha HEHTpaN3alUIo IOBPEKIAIOIIEr0 areHTa U Ha BOCCTa-
HOBJICHHE MMOBPEXKACHHON TKaHu [1].

N3BecTHO, 4TO crcTeMa KPOBH SIBISIETCS OCHOBHOM (-
(heKTOpHOW CHCTEMOW BOCIAJeHUSA. Peaknnu CUCTEMBI
KPOBH TIPH BOCTIAJICHHH BKITFOYAIOT SMHUTPAIIHIO JIEHKOIH-
TOB W3 KPOBU B OYar, MOCTYIUICHHUE JISHKOIUTOB M3 KOCT-
HOMO3TOBOT'O PE3E€pPBHOIO ITyJla B KPOBb, AKTUBALIMIO KPO-
BETBOPEHUS U, COOTBETCTBEHHO, TPAH3UTOPHYIO JIEHKO-
MEHHIO U JieHKonuTo3 [2, 3, 4]. I3ameHeHus B nepudepu-
YeCKOH KPOBHU CITy’KaT B KIIMHUKE OCHOBHBIM KPHTEPHEM
pacipoCTpaHEeHHOCTH, TEYCHHS, dTala BOCHAaNeHUs, d(¢-
(DEeKTMBHOCTH MPOTHUBOBOCIAIUTENBHBIX CPEICTB U COOT-
BETCTBYIOLIEH Tepanuu [5].

B Hactositiee BpeMsi M3BECTHO, YTO M3MEHEHHE IeMOo-
III00MHOBOTO TTPOQHIIS Tepr(epuIecKoil KPOBH MPH IKC-
TPEMaJbHBIX BO3ICUCTBUAX Ha OPTaHU3M B3aHMOCBSI3aHO
C M3MEHEHUEM COOTHOIICHHUS MEXY OTACIbHBIMHU TIOITY-

Inflammation is the most common form of a typical
pathological process that develops as a result of exposure
to an organism of a damaging factor. At present, it is
believed that inflammation is a complex neuro-vascular-
tissue reaction of the body developed in the process of
evolution in vascularized organs (tissues) in response to
the local action of a damaging factor aimed at neutralizing
the damaging agent and restoring damaged tissue [1].

It is established that the blood system is the main effector
system of inflammation. Reactions of the blood system
during inflammation include the emigration of leukocytes
from the blood to the focus, the entry of leukocytes from
the bone marrow reserve pool into the blood, the activation
of hematopoiesis and accordingly, transient leukopenia
and leukocytosis [2, 3, 4]. Changes in peripheral blood in
the clinic serve as the main criterion for the prevalence,
course, stage of inflammation, the effectiveness of anti-
inflammatory drugs and appropriate therapy [5].

It is known that a change in the hemoglobin profile
of peripheral blood under extreme effects on the body
is interconnected with a change in the ratio between
individual populations of red blood cells that differ in the
content of individual isoforms [6, 7]. However, changes in
the ratio of bone marrow isoforms with the development
of an inflammatory reaction remain poorly understood.
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JISIUSIMU SPUTPOITUTOB, PA3IINYAFOIINXCS 10 COACPKAHUIO
OTACIBHBIX U30(opMm [6, 7]. OxHaKO, UBMEHEHHS COOTHO-
HICHUA I/I30(1)OpM KOCTHOTI'O MO3ra Ipu pa3sBUTHUH BOCIIAIN-
TEJBHOW PEaKIUK OCTAIOTCS MaJTONU3yYCHHBIMHU.

Ile.m; pa60T1>1: HCCICA0BAaTh HCOAHOPOAHOCTDb I'€MOITIO-
OHMHOBOIO HpO(l)I/IHﬂ KOCTHOI'O MO3Tra nocCJjie NHUIIUHNPOBa-
HUA BOCHAJIUTCIILHOT'O MpoI1ecca.

MarepuaJjibl 1 MeTOAbI

UccnenoBanust nposogwin Ha 50 kpbicax JauHUM Bu-
crap Maccoit 250-300 . YcioBus conepkaHus 1 oOparie-
HHUE C UCMOJIb3YEMBIMU B SKCIIEPUMEHTE KMBOTHBIMH CO-
OTBETCTBOBAJIM PEKOMEHAINSIM MEXTyHAPOAHbBIX 3THYE-
ckux komuteToB (upexrusa Cosera EC2010/63/EU).

Octpoe acenTHuecKoe BOCHAJICHHE BBI3BIBAIM ITyTEM
BBEICHUS MO KOXKY CIIMHBI CKUnMaapa B xkonuuectse 0,5
MJI 107 3(QUPHBIM HApKO30M. DKCIIEPUMEHTAJIbHBIX K-
BOTHBIX Jenwiu Ha 4 rpynmsl. [lepBas rpynma ciyxunia
KOHTpoJieM. 3a00p Marepuaia y Kpbic 2-0H, 3-eit u 4-oii
TPYTIT OCYIIECTBISIIN CcITycTs 6 4, 2 1 4 cyT mocie BBefe-
HUs cKunugapa. JKHBOTHBIX BBIBOAWIIM U3 HKCIIEPUMEHTA
IIyTEM MEPETO3UPOBKH 3(PUPHOTO HAPKO3A.

[IpoBonnnu OLEHKY ClEqyIOIUX MTOKa3aTeNneil: MUeso-
rpamma, oOLIHii aHaIHU3 KPOBH, COACPIKAaHHE PETHKYIIOLH-
TOB M COJEpKaHHE IPUTPOLUTOB ¢ (eTanbHbIMH (popma-
MH TEMOTIIOOMHA, COOTHOIIEHHUST OCTKOBBIX (hpaKIui Te-
MOIJIO0MHA KOCTHOTO MO3ra U nepudepudeckoil KpoBu.

Hist mudpdepeHpoBKr POPMEHHBIX HIEMEHTOB Ma3Ku
KOCTHOTO MO3Tra OKpalluBaiy kpacutesneM PomanoBckoro-
I'umza. TunupoBanue KiIeToK mpoBoawiIn Ha 500 mueno-
KapHOILUTOB, UCTIONB3YSl OOBEKTHUB C MACIISTHON MMMEpCH-
et n yBenmaenneM 100% Ha cBeTOBOM MHKpockore Leica
DM 250 (I'epmanus). s ananuza nepudepudeckoit Kpo-
BU COBEpIIAIM 3a00p KPOBH M3 XBOCTOBOH BEHBI KpbI-
cbl. M3mepenus 00pa3ioB KPOBH OCYIIECTBISUTH C ITOMO-
mpto remanaiuzaropa Celly 70 ¢upmbr Biocode-Hycel
(Opannms). s BHISABICHUS PETUKYTOIUTOB MPOU3BOAH-
JIM OKpAIIMBaHUE Ma3KOB KPOBH OPMJUIMAHTOBBIM Kpe3u-
JIOBBIM cUHHUM. i1 0OHapyKeHUsI 3PUTPOLIUTOB, COIEP-
xamux QeranbHble GOPMBI TeMOIIOOMHA, Ma3Ku KPOBH
BBIJIEPXKUBAJIK B IUTpaTHO-PochaTHoM Oydepe (pH=4,5),
3areM B 1% pactBope s03uHa. [logcueT gucia peTukyo-
LUTOB ¥ (PEeTarbHOro reMOoIIO0NHA OCYIECTBISUIN B Mas3-
kax kpoBH Ha 1000 kIeTOK, HCTIONB3YsI 0OBEKTHB C MaCHs-
HOU ummepcued u yenuuenuem 100X Ha CBETOBOM MU-
kpockorie Leica DM 250 (I'epmanus). st onpeneneHust
COOTHOUICHUS OCIKOBBIX (PpaKIHii TeMOTTIOOMHA KPOBH U
KOCTHOTO MO3Ta HMCIHOJB30BIM METON 3J1eKTpodopesa B
TTOJIMaKpUIIaMUATHOM Telre o Metoxy I. Maypepa (pucy-
HOK 1), [8].

Craructudeckylo 0o0paOOTKy IaHHBIX MPOBOAMIM C
MPUMEHEHUEM HemapaMeTPUUYeCKUX METOIOB CTAaTHCTH-
ku («Statistica 8.0»). CpaBHeHHE TPy BBIOIHSIIN C UC-
MOJIB30BaHUEM KputTepuss MaHHa-YuTHU. Pasnnuus cuu-
Tanu noctoBepHbiMU npu p<0,03.

The aim of the work was to study the heterogeneity of
hemoglobin profile the bone marrow after the initiation of
the inflammatory process.

Materials and methods

The studies were conducted on 50 Wistar rats weighing
250-300 g. The conditions and treatment of the animals used
in the experiment corresponded to the recommendations
of the international ethical committees (Council Directive
EC2010/63 / EU).

Acute aseptic inflammation was caused by the
introduction of turpentine under the skin of the back in
an amount of 0.5 ml under ether anesthesia. Experimental
animals were divided into 4 groups. The first group served
as control. Material sampling in rats of the 2nd, 3rd and
4th groups was carried out after 6 h, 2 and 4 days after the
introduction of turpentine. Animals were removed from
the experiment by overdose of ether anesthesia.

The following parameters were evaluated: myelogramm,
total blood count, reticulocytes and erythrocytes counts
with fetal forms of hemoglobin, the ratio of protein
fractions of hemoglobin of bone marrow and peripheral
blood.

Bone marrow smears were stained with Romanovsky-
Giemsa dye to differentiate the shaped elements. Cells
were typed onto 500 myelocaryocytes using an oil
immersion objective with a magnification of 100 x using a
Leica DM 250 light microscope (Germany). For analysis
of peripheral blood, blood was taken from the tail vein
of a rat. Blood samples were measured using a Celly 70
hemanalyzer from Biocode-Hycel (France). To detect
reticulocytes, blood smears were stained with diamond
cresyl blue. To detect red blood cells containing fetal
forms of hemoglobin, blood smears were kept in citrate-
phosphate buffer (pH = 4.5), then in a 1% eosin solution.
The count of the number of reticulocytes and fetal
hemoglobin was carried out in blood smears per 1000 cells
using an oil immersion objective with a magnification of
100 x using a Leica DM 250 light microscope (Germany).
To determine the ratio of protein fractions of hemoglobin
in blood and bone marrow, the method of polyacrylamide
gel electrophoresis was used according to the method of
G. Maurer (Figure 1), [8].

ST rawesa®
Fig. 1. Electrophoregram of the bone marrow of rats.
Benzidine staining.

Statistical data processing was performed using
nonparametric statistical methods («Statistica 8.0»). Group
comparisons were performed using the Mann-Whitney
test. Differences were considered significant (p<0.05).
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A 2 1 R R § £ T
Puc. 1. dnekTpodoperpamma KOCTHOTro Mmo3ra Kpbic. Okpa-
CKa 6eH3MauHoOM

Pe3yabTarsl 1 UX 00CyKACHUS

[locne WHUIMHMPOBAHHS BOCHAIMUTENBHOTO IPOIEC-
ca Ha 6 4 B MUEJOTpaMMe y KpPBIC OTMEUYaeTCs yBEJIH-
YyeHue oOIIero 4ucia dpUTPoOIacTOB, MUEIIOIUTOB, pe-
TUKYJSIPHBIX KJIETOK M MerakapuouuToB. Bozpacranue
YHUCIIa )pUTPOOITACTOB C yBEITHUCHUEM YHCIIA PETUKYIISP-
HBIX KJIETOK CBHJIETEIBCTBYET 00 aKTHBAI[UU SPUTPOIIO-
93a Ha 6 4 mocie BBeAeHus ckunuaapa. Ha 2 cyt mocie
Pa3BHUTHUS BOCHAIMTEIBHON PEaKMK, YUCIO dPUTPOOIIa-
CTOB M MHUEJIO0IACTOB 3HAYNUTEIBHO CHU)KACTCS, B CPaB-
HEHHWH C MHTAKTHOU rpymmoii. Ha 4 cyT oTmMedaercs yBe-
Tu4YeHre o0IIero Yucia MUEIOKAPHUOIINTOB 3a CUET yBe-
JIMYESHHS KJIETOK BCEX TUIIOB HEUTPODUIHLHOTO U TUM(DO-
UAHOTO psimoB. HaGmiomaeTcst Takke CHHKEHHE 3PUTPO-
071aCTOB ¥ MEraKapuoIKUTOB 110 CPABHEHHIO C KOHTPOJIEM
(Tabmuma 1).

JluteparypHble TaHHBIE CBHICTEIHCTBYIOT, YTO MUEJIO-
OnmacThl (KIETKU-TIPEIIICCTBEHHUIBI TPAHYJIONHUTOB) U
MerakapuouuThl (IPeIIeCTBEHHUKN TPOMOOIIMTOB) SIB-
JSFOTCS HEOTHEMJIEMBIMU YYaCTHUKAMH BOCIIATUTEIb-
HOTO mporecca. benble KiIeTkH KpoBH, 00pa30BaBIINCH
B KOCTHOM MO3T€, TIepEeMEIIaloTcsl B 04ar BOCIAJICHHMS.
TpoMOOIUTEI, CHOPMHUPOBABIIKCEH B ITUTOILIa3ME MeTra-
KapUOIIMTOB, OTIIHYPOBBIBAIOTCS B CHHYCHI KOCTHOTO
MO3ra, a 3aTeéM MocTynaroT B nupkyasauuio [9]. Ha 4 cyr
MOCJIE OCTPOTrO ACENTUYECKOTO BOCHIAIICHUSI OTMEYAETC s
YBEJIIMYECHHE KIETOK HEHTPOMIBHOTO psija B 2,5 pasa B
CpaBHEHMM C MHTAKTHOHM Tpyrmmoi. Muenorpamma cBH-
JETENBCTBYET O HapacTalolleil B mpoliecce BOCTIAICHUS
TUTEPIUIA3HH TPAHYIOIUTAPHOTO POCTKA JIMM(OUTHOM
WHQUIBTPALUN KOCTHOTO MO3Ta.

[Ipy ocTpoM acenTUYecKOM BOCHAJCHHH OCHOB-
HBIC H3MCHCHHUSA 3aTparvBarOT KICTKH TI'paHyJIonuTap-
HOTO pocTKa remoriod3a. Co cTOpOHBI Oe0i KPOBU OT-
MedJaeTcsl pa3BUTHE HEUTpomiIbHOTrO Neikonurosa. Co
CTOPOHBI KPAaCHOM KpOBU Ha 6 4 IMOCJIe BBEIEHUS CKU-
nuaapa CyHIIECTBEHHBIX H3MEHEHMH He HaOIrogaercs.
Ha 2 cyr ymeHnbuiaercsi odmiee cojpepikaHue reMoriio-
ouna (134,204+4,56 t/n Ha 2 cyt, p<0,05, B KOHTpOI)IE
147,40+3,10 /1) m arcino aputporuToB (6,86+0,18 M/uL
Ha 2 cyT, p<0,001, B xoHTpOINE 8,36+0,16 M/uL). OT™MeE-
yaeTcs petukynonutos (9,58+0,55% na 2 cyr, p<0,001, B
koHTposie — 2,15+0,18%), 4To yka3blBaeT Ha yCHICHHE
sputpornodsa. Ha 4 cyr mokasarenu KpoBU NPUOITHIKAIOT-
cs kK HopMme. Petukynmonuros coxpansiercs (9,86+0,15%
Ha 4 cyT, p<0,001, B koHTpOIE — 2,15+0,18%). Konnye-
CTBO 3PUTPOILIUTOB, HECYIINX (heTambHbIE OPMBI TEMO-
7100MHA, JOCTOBEPHO HE U3MEHSIETCS Ha JaHHBIE CPOKH.

IMocne BBeneHus ckunugapa Ha 6 4 TeMONIOOMHOBBIN
npouiIb KOCTHOTO MO3Ta XapaKTepH3yeTcs CHUKCHU-

Results

After the initiation of the inflammatory process for
6 h, an increase in the total number of erythroblasts,
myelocytes, reticular cells and megakaryocytes is note
in the myelogram in rats. An increase in the number of
erythroblasts with an increase in the number of reticular
cells indicates the activation of erythropoiesis at 6 h after
the administration of turpentine. On the 2nd day after the
development of the inflammatory reaction, the number of
erythroblasts and myeloblasts is significantly reduced, in
comparison with the intact group. On the 4th day there
is an increase in the total number of myelocaryocytes
due to an increase in cells of all types of neutrophilic and
lymphoid series. There is also a decrease in erythroblasts
and megakaryocytes compared with the control (table 1).

Table 1
Myelogramm of rats in norm and with acute aseptic
inflammation (in million / 100 g of body weight)

. Intact Inflammation
Indicators
group 6h 2 days 4 days

General 41.43+4.73 | 46.1242.85 | 26.34+3.61* | 68.7242.15*
cellularity
Erythroblasts 2.85+0.33 | 4.15¢0.52* | 1.29+0.15* | 1.05+0.02*
Basophilic 2.102¢0.18 | 3.54+0.11 | 2.10£0.33 | 1.96:0.11
normocyte
Polychromatophilic | § o5,6 11 | 1.520.10 | 1.75¢0.24 | 1.59:0.52
normocyte
Oxyphilic 0.81+0.12 | 0.83+0.05 | 1.46£0.07* | 0.89+0.01
normocyte
Erythroidic series | 7.28+1.03 | 8.12+0.08 | 6.87+0.86 | 6.18+0.22
Myeloblasts 4.85+0.52 | 5.01+0.12 | 1.86+0.19* | 8.5+0.56*
Myelocytes 4.96+0.21 | 6.91+0.40* | 7.64+0.18 |3.57+0.18*
Neutrophilic 1.01+0.04 | 1.01+0.08 | 1.82+0.10 | 7.92+0.92*
myelocyte
Neutrophils
(stab-stem 9.15+0.55 | 9.42+0.75 | 4.53:0.49% |27.5141.93*
/ segment-
nuclear)
SNeer‘i‘;g"ph"'c 19.97+1.32 | 22.05+0.84 | 15.88+0.96* | 45.69+2.14*
Eosinophilic 0.901+0.15 | 0.66+0.15 | 0.79+0.09 | 0.61+0.02
series
Basophilic series | 0.68+0.05 | 1.23+0.1* | 0.96+0.08* | 0.63+0.01
Monocytic series | 1.74+0.35 | 2.41+0.03 | 1.92+0.11 | 2.01+0.24
Lymphoid series | 10.03£0.64 | 9.15¢0.54 | 7.11%0.32* | 12.25:0.50*
Megakaryocytes | 0.512+0.11 | 1.37+£0.19* | 0.51+0.18 0*
Reticular cells | 0.33+0.08 | 1.04+0.25* | 1.12+0.38 | 1.18+0.40*

Note: * — statistically significant differences from the
group of intact animals (p<0,05).

Literature data indicate that myeloblasts (progenitor
cells of granulocytes) and megakaryocytes (precursors
of platelets) are integral participants in the inflammatory
process. White blood cells, formed in the bone marrow,
move to the focus of inflammation. Platelets formed in the
cytoplasm of megakaryocytes are laced into the sinuses
of the bone marrow, and then enter the circulation [9].
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€M JI0JIM TeMOrI00MHOB | 1 2 GenKoBBIX (ppakimii 3a cUET
YBEIMUCHHS COJIEPKaHUsI TeMOTTIOOMHOB 3 U 6 M30(OpM.
Ha 2 cyT mocine ocTporo acenTu4eckoro BOCHaleHUs ypo-
BEeHb 4, 5 M 6 OCIKOBBIX (PpaKIUi TeMOTTI00NHA BO3pac-
TaeT 3a CYET CHIDKEHUs reMonioOnHa 1, 2 u 3 OeIKOBBIX
¢paximii. Ha 4 cyT mocie MHUIIMUPOBAHHS BOCIAIUTEIb-
HOMW peaknuu oTMevaeTcs najaeHue 2, 3 u30popm 3a cyer
pocra— 4 u 5 ¢pakiwmii (tabnuia 2).

Tabnuua 1
Muenorpamma KpbiC NPU OCTPOM acenTUYecKom Bocna-
neHnn (MnH./100 r macchl Tena)

MHTaKT- BocnaneHnue
Moka3zartenu Has rpyn-

na 6y 2 cyT 4 cyt
‘:ff::" KNETOY" 1 41,4354,73 | 46,1242,85 | 26,34+3,61* | 68,7242,15*
puTpobaacTbl 2,85+0,33 | 4,15+0,52* | 1,29+0,15* | 1,05+0,02*
Basopunbhbid | 5 1051018 | 3,5440,11 | 2,10£0,33 | 1,96:0,11
HopmouuTt
Monnxpomaro-
dunbHbI HOp- | 1,5240,11 | 1,5¢0,10 | 1,75%0,24 | 1,59+0,52
MOLAT
OKenubHblid | 6 1.6 15 | 0,83£0,05 | 1,46£0,07* | 0,89£0,01
HopmouunTt
3;’:“’0”“”""" 7,28+1,03 | 8,12+0,08 | 6,8740,86 | 6,18+0,22
Mwenobnactsl 4,85+0,52 | 5,01+0,12 | 1,86+0,19* | 8,5+0,56*
MuenouuTbi 4,96+0,21 | 6,91+0,40* | 7,64+0,18 | 3,57+0,18*
HeiAtpodunbHbld | 4 116 04 | 1,01£0,08 | 1,82+0,10 | 7,9240,92*
MeTamuenouunt
Heltpodunbi
(nanodKoAnep- | g 15,655 | 9424075 | 4,53:0,49* | 27,5141,93*
Hble/CerN\eHTOﬂ'
ZepHble)
Heiftpodunb- | 19 9741 37 | 22,05+0,84 | 15,88£0,96* | 45,69+2,14*
HbIN pag,
03MHOGWL- | () 95140 15 | 0,66£0,15 | 0,79+0,09 | 0,61£0,02
HbIW pAag
E:fd’”“"”b'” 0,68£0,05 | 1,23+0,1* | 0,96+0,08* | 0,63+0,01
pM;;”m“Tap“b'” 1,74:0,35 | 2,41+0,03 | 1,9240,11 | 2,01%0,24
g:ﬁ"d"’””“b“" 10,030,64 | 9,1520,54 | 7,11£0,32* | 12,25+0,50*
Merakapvouutbl | 0,512+0,11 | 1,37+0,19* | 0,51+ 0,18 0*
PETUKYNAPHbIE | 33,0 08 | 1,0440,25* | 1,12+ 0,38 | 1,18+0,40*
K/1eTKN

MpumeyaHue: * — cTaTUCTUYECKM 3HAYMMbIE OTIMYMA OT
rPynMnbl MHTAKTHbIX }KUBOTHbIX (p<0,05).

I'emorno6uHOBEIN npoduib nepudepuuecKoil KpoBU
Ha 6 4 Toclie pa3BUTHsI BOCHIAIUTEILHON peakiun o0y-
CJIOBJICH CHW)KEHHEM coaepkanus 1 m 2 m3odopmsl 3a
CYeT yBeIMYeHHUs KOJIMYeCcTBa TeMOorioonuHa 5 u 6 Oern-
KOBbIX (pakiuii (Tabnuma 3). CortacHO MperoioxKe-
Huto, BeIABUHYTOMY CTapoayoom H.®. [10], ¢pakuun
5 1 6 reMOr00MHa KPBIC SBISIOTCS (PU3HOIOTHICCKUM
9KBUBAJICHTOM (DEeTaIbHOTO reMOTTIOOMHA YelIOBEeKa, T.C.
Oaromapst JaHHBIM (QpakKIusIM 00cCIIeunBaeTCs Tepe-

At 4 days after acute aseptic inflammation, an increase
in neutrophilic cells by a factor of 2.5 is observed in
comparison with the intact group. The myelogramm
indicates an increase in the process of inflammation of
the hyperplasia of the granulocyte germ of lymphoid bone
marrow infiltration.

In acute aseptic inflammation, the main changes affect
the cells of the granulocytic germ of hematopoiesis. From
the side of white blood, the development of neutrophilic
leukocytosis is noted. From the side of red blood for 6
h after the administration of turpentine, no significant
changes were observed. On day 2, the total hemoglobin
content decreases (134.20+4.56 g/l — 2 days, p<0.05, in
the control 147.40+3.10 g/l) and the number of red blood
cells (6.86+0.18 M/uL — 2 days, p<0.001, in the control
8.36+0.16 M/uL). Reticulocytosis is noted (9.58+0.55%
— 2 days, p<0.001, in the control 2.15+0.18%), which
indicates an increase in erythropoiesis. On day 4, blood
counts are approaching normal. Reticulocytosis persists
(9.86+0.15% for 4 days, p<0.001, in the control —
2.15+0.18%). The number of red blood cells carrying fetal
forms of hemoglobin does not significantly change for
these periods.

For 6 h after the administration of turpentine, the
hemoglobin profile of the bone marrow is characterized by
a decrease in the proportion of hemoglobin 1 and 2 protein
fractions due to an increase in the content of hemoglobin
3 and 6 isoforms. On the 2nd day after acute aseptic
inflammation, the level of 4, 5 and 6 protein fractions of
hemoglobin increases due to a decrease in hemoglobin of 1,
2 and 3 protein fractions. On the 4th day after the initiation
of the inflammatory reaction, a drop of 2, 3 isoforms was
noted due to growth of 4 and 5 fractions (table 2).

Table 2
Changing the protein fractions of hemoglobin bone
marrow in rats after acute aseptic inflammation, %

Inflammation
4 days

Inflammation | Inflammation
6h 2 days

10.218+0.293 | 4.340£0.087* | 8.070+0.235* | 9.866+0.24
12.586+0.209 | 6.824+0.598* | 8.066+0.573* | 11.482+0.47*
43.874+0.958 | 52.516£1.031* | 35.980+0.532* | 34.920+0.61*
18.954+0.530 | 19.788+0.575 | 24.650+1.590* | 26.656+1.23*
5 fraction | 9.064£0.563 | 8.552+0.839 | 11.740+0.609* | 10.9910.47*
6. | 6fraction |5.304+0.426 |7.980£0.508* | 11.494+1.088* | 6.086+0.31
Note: * — statistically significant differences from the
group of intact animals (p<0,05).

N

5

Indicators | Intact group

1 fraction

2 fraction

3 fraction

4 fraction

Vs W in e

The hemoglobin profile of peripheral blood during the
development of the inflammatory reaction for 6 h after
the development of the inflammatory reaction is due to
a decrease in the content of 1 and 2 isoforms due to an
increase in the amount of hemoglobin 5 and 6 protein
fractions (table 3). According to the assumption put
forward by Starodub N.F. [10], rat hemoglobin fractions
5 and 6 are the physiological equivalent of human fetal
hemoglobin, that is, thanks to these fractions, more oxygen
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HOC OOJBIIEr0 KOJIHUYECTBA KUCJIOpOoJa K o4ary BOCIIa-

JICHUA.

Tabnuua 2

cDpaKLl,l/‘Il/I remornobmHa KoCTHOro Mosra KpbIC Npn OCTPOM

acenTu4YecKom BocnasieHumn, %

is transferred to the focus of inflammation.

On the 2nd day after the administration of turpentine, the
content of hemoglobin 4 of the protein fraction increases
due to a decrease in the content of hemoglobin of 1, 2 and 6
fractions. 4 days after the development of the inflammatory
reaction, the content of 3 isoforms decreases. However,

No | Mokasa- | WHtakthas | Bocnane- | Bocnanewue | Bocnanenve | the remaining protein fractions do not significantly change

n/n Tenb rpynna HMe 6y 2 cyT 4 eyt (table 3).

1. | 1 ¢pakuma | 10,218+0,293 | 4,340+0,087* | 8,070+0,235* | 9,866+0,24

2. | 2 dpakuma | 12,586£0,209 | 6,824+0,598* | 8,066+0,573* | 11,482+0,47* Table 3

3. | 3 ppaKuma | 43,874+0,958 | 52,516+1,031* | 35,980+0,532* | 34,920:0,61* |  Changing the protein fractions of hemoglobin peripheral

4. | 4 dpakuma | 18,954+0,530 | 19,788+0,575 | 24,650+1,590* | 26,656+1,23* blood in rats after acute aseptic inflammation, %

5. | 5 dpakuma | 9,06410,563 | 8,552+0,839 | 11,740£0,609* | 10,99:0,47* Ne | Indicators | Intact group Inflammation | Inflammation | Inflammation

6. | 6 dparuus | 5,304£0,426 | 7,980£0,508* | 11,494£1,088* | 6,086:0,31 6h 2 days 4 days

MpUmeuaHmne: * — CTaTUCTUYECKM 3HaUMMble OTimuma oT | L | Lfraction | 8.702:0.186 | 7.434:0342* | 3.816:0.211% | 8.720£0.23

FPYMMbl MHTAKTHbIX KMBOTHBIX (p<0,05). 2.| 2fraction |11.51040.353 | 10.280£0.368* | 5.592+0.154* | 11.8120.3
3.| 3fraction |42.860+0.655 | 40.202+1.118 | 44.194%0.315 | 41.28+0.41*

Tabnuua 3 4. 4fraction |20.126+0.445 | 19.836+0.815 | 32.830£0.840% | 20.934#0.44

®pakumm remornobuHa nepudepnyeckon KpoBM KpbiC | 5. | 5fraction | 9.314+0.149 | 10.672+0.316* | 8.144+0.626 | 9.51:0.19

NPV OCTPOM acenTUYecKom BocnaneHum, % 6. | 6 fraction | 7.448+0.856 | 11.576+1.120% | 5.424+0.221* | 7.7440.14

No | TMokasa- | WWraktHas | Bocnanenue | Bocnanewwe | Bocnane- Note: * — statistically significant differences from the

nn| Temb rpynna 6y 2gy1 Hue 4 cyT group of intact animals (p<0,05).

1. | 1 ¢pakuma | 8,702+0,186 | 7,434+0,342* | 3,816+0,211* | 8,720+0,23

2. | 2 dpakuma | 11,510£0,353 | 10,280+0,368* | 5,592+0,154* | 11,812+0,3 Conclusion

3. | 3 dpaKuus | 42,860£0,655 | 40,20241,118 | 44,194+0,315 | 41,280,41* The hemoglobin profile of the bone marrow characterized

4. | 4 dparuna | 20,126+0,445 | 19,83610,815 | 32,830:0,840% | 20,934:0,44 | by an increase in fractions with acid-resistant properties.

5. | 5 dpakuma | 9,314£0,149 | 10,67240,316* | 8,144:0,626 | 9,51#0,19 | Neutrophils, coming from the bone marrow into the

6. | 6 dpakuna | 7,448+0,856 | 11,576+1,120* | 542440,221* | 7,74410,14 | ~ peripheral blood, migrate to the focus of inflammation and

MpumeyaHue: ¥ — cTaTUCTUYECKM 3HAYUMbIE OTIMYNA OT
rPYnnbl MHTAKTHbIX }XMBOTHbIX (p<0,05).

Ha 2 cyT mocne BBeneHMs CKUNKAAapa MOBBIILIAETCS CO-
nepkaHue reMornobuHa 4 0enkoBoil ¢pakuuu 3a CyET
yYMEHBILIEHHUS colepkaHusi reMoroonna 1, 2 u 6 ¢pak-
umit. Ha 4 cyt nocne pa3BUTHS BOCTIATTUTENEHON PEaKINH
YMEHBIIIAeTCs cofiepkanne 3 u30(pOpMbI, OJHAKO OCTAIb-
HbIE OCNKOBBIC (DpaKIMK AOCTOBEPHO HE MEHSIOTCS (Ta-
omuma 3).

3akJilouenue

I'eMOII00MHOBBIN TPOQHIL KOCTHOTO MO3ra XapakTe-
pHU3yeTcs Bo3pacTaHueM (PpaKIuii ¢ KHCIOTOYCTOMINBHI-
MU cBoiicTBamu. [locTymaroniue U3 KOCTHOTO MO3Ta B Tie-
pudepuyecKyr0 KpoBb HEUTPO(HIBI MUTPUPYIOT K Oda-
I'y BOCITAJICHUSI U YYaCTBYIOT B IPOIIECCE aHTUMUKPOOHOM
3allUTHl OPraHU3Ma. YBEJIMYEHHUE YNCIIA PETUKYISIPHBIX
KJIETOK B KOCTHOM MO3I€ IIpr BOCITAJIUTEIIHLHOMN peakuumn
CBUETEIHCTBYET 00 YCUIICHUH DPUTPOIIOI3A.

Paboma evinonnena ¢ pamxax zoczaoanus HUD YpO
PAH (mema Ne AAAA-AI18-118020590108-7). Paboma
8bINOIHEHA ¢ UCNONb308anuem obopydoeanus LIKIT HUD
YpO PAH.

participate in the process of antimicrobial protection of the
body. An increase in the number of reticular cells in the
bone marrow during an inflammatory reaction indicates an
increase in erythropoiesis.

This work was carried out as part of the state assignment
of the IIP URO RAS (theme AAAA-A18-118020590108-7).
The work was performed using the equipment of the CUC
of the IIP URO RAS.
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