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B pa6ore uccienoBaniv 3¢hdeKkThl CTUMYIUpYolei remonoa3 cymmapHoii PHK mpu
TMOJIKOKHOM (T1/K), BHYTPUMBIIIIEYHOM (B/M), BHYTPUOPIOIIMHHOM (B/0), BHYTPUBEH-
HOM (B/B) U UHTpaHa3aJlbHOM (1/H) crocobax BBeneHusi. CymmapHyio PHK Bbinessi-
JIK U3 IMMMOUTHBIX KJIETOK CeJIe3eHOK 3I0POBbIX KpbIC Yepe3 17 4 rnocie KpoBornore-
pu. B kauecTBe Moz YyTHETEHHOTO 3PUTPOITO33a UCIOJIb30BaIach OEH30/IbHAST aHe-
mus. Yepes 28 cyr mocne mnepBoil MHBEKUMU O€H30/1a KpbICaM pPa3IMYHbIMU
crniocobamu BBoawiu PHK. I1pu B/0, B/B 1 U/H BBeIeHUHU B KPOBU KPbIC C OEH30IbHOM
aHeMuell yxe Ha 7-e cyTKU B 1.5—2 pasa yBeJIUYUI0Ch KOJUYECTBO PETUKYIOLIMTOB U
TPOMOOLIMTOB, KOJIMYECTBO JISHKOLIMTOB B IPyIrax ¢ B/B U U/H BBEIEHUEM YBEIUUYUIOCH
B 1.4—1.6 paza. K 14-bIM cyTKaMm KOJIMYECTBO PETUKYJIOLIUTOB B IpyMIax ¢ B/0, B/B 1 U/H
BBEJIEHUEM YBEJIMYWIOCH B 2—2.6, KOTUYECTBO JIEHKOLIMTOB — B 1.6, TPOMOGOLIUTOB —
B 1.4—1.6 pasa. Ha 21-e cyTKM B yKa3aHHBIX IpyIMIIaxX KOJUYECTBO PETHUKYJIOLIMTOB
OBLTO BBIIIE KOHTPOJIST B 3—4, neiikounuToB — B 1.4, TpoM6omuToB — B 1.5—1.7 paza.
Ha 21-e cytku nosiBuncs acddekr ot B/M BBeneHust PHK: konmumyectBo perukynonum-
TOB YBEJIMYMJIOCH B 2, a KOJIMYECTBO TpOoMOOLIMTOB — B 1.2 pa3a. Ha 21-e cyTKu y KpbIC
ucciaenoBaau MmuenorpaMmel. [Ipu Bcex cioco6ax BBenenust PHK, kpome /K, B KOocT-
HOM MO3re JIOCTOBEPHO YBEIUYMIOCH KOJIMUECTBO 0a30(WIbHBIX, TOJIMXPOMATODUITb-
HBIX U 303MHO(UIIBHBIX 9PUTPOOIACTOB, a TAKXKE KOJIMYECTBO MerakapruouuToB. Kou-
YECTBO MMES001acTOB, MPOMUETIOLMUTOB, MUEJOLUTOB U JUMGMOLUTOB YBEJINUUIOCH B
KOCTHOM MO3T€ KPBIC TOJIbKO TIpU B/0, B/B U U/H criocobax BBeneHUs. Taknum oOpa3om,
HaWIy4yIIMMu criocodbamu BBeneHust cymmapHoiit PHK okaszanuchk B/0, B/B u u/H. [1pu
B/M BBEICHUU CTUMYJIMPYIOIIUI TeMOorno33 3((hEKT MOSIBUICS TOJBKO K 21-bIM CyTKaM.
I1/x BBenenue cymmapuoii PHK 6bu10 HeadhhekTuBHBIM.

Knroueswie crosa: PHK, numdonnt, remomnoss, pereHepanust
DOI: 10.31857/S0869813920080099

C pa3BuUTHEM pereHepallMOHHON MeIUIIMHBLI 0co00e 3HaYeHUe MPUOOpEeTaloT Hayd-
HbIe HaIIpaBJIEHUs, CBSI3aHHbIE C U3yUyeHUeM (haKTOPOB, BIUSIIOIUMX HAa MOpGOreHes3, U ¢
TMTOMCKOM HOBBIX CPEICTB, MOAYIMPYIONINX Mpoudepalmio, nuddepeHIMPOBKY U CO-
3peBaHue KJIeTOK. OMHUM 13 HEHTPATbHBIX 3BEHbEB PETYJISIIIUM POCTAa U Pa3BUTHUS TKa-
Helt sBisieTcs auMmbonnaHast cuctema. MopdoreHetndeckast pyHkimst T-1umM@oILuToB pe-
AJIN3YCTCA HE TOJIBKO ITYTEM CHUMHTE3a 3TUMU KJIICTKAMHW OPMOHOB U TKAaHEBBIX d)aKTOpOB
pocta [1, 2], HO ¥ TOCPEACTBOM MEXKJIETOUHOTO MH(MOPMAIIMOHHOIrO OOMeHa, CBI3aH-
Horo ¢ nepeHocoM mosiekya PHK [3]. MHorumMu ucciemnoBareisiMu 1oKa3aHa CIIoco0-
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HOCTb 3K30reHHbIX cyMMapHbix PHK K perynsiiiuy pazimyHbIX MPOLECCOB B OPraHU3Me
[4—6], mpryeM B cpaBHEHUM C PE3YJIBTATOM BBEIECHUSI LIEIbHBIX KJIETOK, aKTUBHOCTD BbI-
NeJeHHON n3 3TuX KieTok cymmapHoit PHK okasbeiBaercs cymiectBeHHO Bbiiie [7]. Pa-
Hee HaMM OBbUIM ITOJIYyYeHBI JaHHEIE 0 TOM, 4To cymMmMapHass PHK nmumdonaHbx KiteTok
cesie3eHKM U neprudepudeckoil KpoBM CTUMYJIUPYET TEMOII033 Y KMBOTHBIX C TTOCT-
TpaHCchY3MOHHOI NToTULUTEMUEN U OEH30JIbHOI aHeMueii [§, 9].

IMpu nzyuenun mopdoreHeTndyeckux cBocTs Mojiekys PHK B akcniepumeHTax in vivo
u 11pu pazpadbotke HOBEIX PHK -conepkaiimx Omoiornyeck akTUBHBIX ITpeIiapaToB He-
00XOIMMO 3HaTh, KaKue ITyTU BBEISHMS BellleCTBa B OpraHu3M OyayT Haubosee 3 dpek-
TUBHBI, a TIPU KaKWUX TECTUPYEMbI€ BEILIECTBA MOTYT MOTEPSTh CBOIO OMOJIOTMYECKYIO aK-
TUBHOCTb. B aKCniepMMeHTaIbHO# (DU3UOJIOTUU UCTTONB3YETCSI MHOXECTBO MapeHTepaib-
HBIX CITIOCOOOB BBEICHMS BEIIECTB JIAOOPATOPHBIM >KMBOTHBIM, OIHAKO Y KaXIOTO
OMOJIOrMYECKU aKTUBHOTO BEIIECTBA €CTh CBOM OCOOEHHOCTU MPOTEKAHMS TIEPBBIX ATATIOB
KWHETUKM — BCAChIBAHUSI, TPAHCTIOPTA, CBSI3BIBAHUS C MOJIEKYJIaMU-TTIEPEHOCUMKAMU U T.1.
Llenbio HacTosiIel pabOThl SBUJIOCHh CPABHEHUE BBIPAXKEHHOCTU CTUMYJIUPYIOIIETO re-
MOI1033 AeicTBUS JuMdonuTapHoii cymmapHoit PHK mipu BBeneHun ee B opraHu3M KM -
BOTHBIX HauboJiee pacpoOCTpaHEHHBIMU B JIAOOPATOPHOI MpakTUKeE IMyTIMU (MOIKOX-
HO, BHYTPUMBIIIIEUHO, BHYTPUOPIOIIMHHO, BHYTPUBEHHO), a TaKXe OIpele/IeHUe BO3-
MOXHOCTH MCIIOJIb30BaHUSI MHTPaHAa3aJIbHOTO criocoba BBenaeHusi cymmapHoii PHK.

METOAbI UCCIIEJOBAHUSA

PaGora Oblia BHINOJIHEHA Ha 36 HeJMHEHbIX Kpbicax-caMiiax (cTok Bucrap) maccoit
200—210 r ¢ TOKCHMYECKOI TUITOILIACTUYECKOI aHeMueit U 15 HeMMHEeHBIX KphlcaX-caM-
nax (crok Buctap) maccoii 220—250 r, 13 1uM@GOUIHBIX KJIETOK CeJIe36HKI KOTOPBIX BbI-
nensau cymmapHyio PHK. MccnenoBanue npoBeaeHO B COOTBETCTBUU € MPUHLIMIIAMU
ba3zenbCcKoli AeKIapaluy U peKOMEHAALUUSIMU O COOJIIOIEHUN OMO3TUYECKUX HOPM 3TU-
yeckoro komurera ®I'bOY BO HOxHO-Ypanbckuii rocyaapCTBEHHbBIN MeTULIMHCKUIA
yHuBepcuter Mun3apasa Poccuu. 2ZKUBOTHBIE COlep>KaIMCh B 9KCIIEPUMEHTAILHO-0UO-
Jjiorudeckoil KimHuke HOxXHO-YpasbCKOro rocyaapcTBEHHOro MEIMIIMHCKOIO YHUBEP-
cutera B cootBercTBUM ¢ mpaBwiamu CIT 2.2.1.3218 u Jdupekrtuoit 2010/63/EU no
OXpaHe XXUBOTHBIX, UCITOJb3yeMbIX B HAYYHbIX LIEJSIX: B CTAHAAPTHBIX KJIETKAX U3 MOJIU-
KapGoHara (Imo 6 KpbIC B KaXXI0l KJIEeTKe), B YCIAOBHUSIX CBOOOIHOTO JOCTYITA K BOJE, MTPU
TemIieparype Bosnyxa 24—25°C. ExxeTHeBHBIN palliOH XXMBOTHBIX COCTOSII U3 CICIINATA3PO-
BaHHOTO TPaHYJIMPOBAHHOTIO KOPMa, COOTBETCTBYIOIIETO 1O COAEPXKAHUIO TUTATENIbHBIX Be-
11I€CTB, BUTAMUHOB U MUHEPATIOB MexXayHapoaHbiM ctaHaaptam u FOCT P 50258-92 (Kowm-
OMKOpMa MOJHOPAIMOHHbBIE TSI IAOOPATOPHBIX XUBOTHBIX). Bce MaHUITYISILIMU C KU-
BOTHBIMU MPOU3BOIMIIN 1101 3(UPHBIM HAPKO30M, 3BTAHA3UIO I'PbI3YHOB OCYIIECTBIISIN
MyTeM LEPBUKAJbHOM AUCIOKALIMU, TAKXE TTPOBOIAUMOI MO 3(PUPHBIM HAPKO30M.

s MoAeTMpOBaHUS TUITOILUIACTUYECKON aHeMUH 36 KpbIcaM TPUXKIBI (C MHTEPBAJIOM
B 7 CyT) NOAKOXHO BBOOWJIM PaBHYIO MO OOBEMY CMECh XMMMYECKM YHUCTOro OeH3oJia
(Kamckast xumuyeckast komnanusi, Poccust) B nosze 0.05 mi1/100 T Macchl JKUBOTHOTO U
crepuibHoOro noacoinHeyHoro Macia (TOO XKaiiuk-AS, Kazaxcran) B noze 0.05 m/100 r
macchl xuBotHoro [10]. Ha 28-e cyTku mocie nepBoii MHbeKIIUM OSH30/1a Y XUBOTHBIX
OBLIM MCCIEO0BaHbI ITOKa3aTeIn epudeprIecKoii KpoBH, MOCJIE Yero CIydaiitHbIM oOpa-
30M OHHU OBUIM paszesieHbl Ha 6 Tpymi (1Mo 6 KpbIC B KaxIOi rpyrrme). B aToT Xe neHb
5 rpymrmaM XUBOTHBIX Oblia BBeaeHa cymmapHass PHK. OcraBiimecst 6 KpbIC COCTaBUIIN
KOHTPOJIbHYIO TPYIIITY.

B pabote ucnosb3oBanachk cTuMydpytomas remonos3 cymmapHas PHK numboun-
HBIX KJIETOK cejie3eHKU. C 1LIe/IbIo ee MoJiydeHUsI 15 310poBbIM MHTAKTHBIM KpbICaM ObllIa
Mpou3BeIeHa KPOBOIOTePsI B 00beMe 2% OT Macchl Tesla (Iocjie aMIyTaluyd KOHYMKA
MpeaBapUTEIbHO MPOTrPETOro XBOCTa COOMpanu BbITEKAIOIIYI0 U3 paHbl KpoBb). Uepes
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17 4 mocJie KpOBOIOTEPH KMBOTHbBIE ObLIIM MOABEPIHYTHI 3BTaHa3uU. JIMM@OIIUTHI BbIaE-
JISLTA TIyTeM CYCIIEHIUPOBAaHUSI TKAHU CEJIE3eHKU B CTEKJISTHHOM TOMOTE€HU3aTope C
dbunbTpaliueit yepe3 KarmpoHOBBIN UIBTP U TTOCJIEIYIOIIUM 3-X KpaTHBIM OTMbIBAHUEM
KJ1eToK cTepuibHBIM 0.9%-HbiM pacTBopoM NaCl. Cymmapnyio PHK Beinensiiu B cre-
PWIBHBIX YCJIOBUSIX METOAOM TyaHUAWH-TUOLIMAaHAT-(hEeHOI-XJI10poDOPMHON 3KCTpaK-
uu. Konuenrpauus BoiaeneHHoit PHK onpenensiiacey criekTpodoToMeTpUIeCKUM Me-
TOIOM IO ONTUYECKON MIOTHOCTH MperapaTta Mpu IJIUHE BOJIHBI 260 HM.

Cymmapnyio PHK BBomuian momombITHBEIM KphIcaM Pas3jIMYHBIMU CcIIoco0aMU depes
7 CYTOK IIOCJe TTocienHeil mHbeKuun o0eH3oma. [1pu sBenennu PHK ucnonb3oBanmm me-
TOJ CTEepUIM3YIolIei (huyibTpauuy (CTepUIbHBIE IITIPULIEBbIE HACAAKHU C AMAMETPOM T1OP
0.22 Mxm). JToza PHK B kaxknom ciayuae coctasisuia 20 Mkr/100 r Macchbl, 00beM BBOAM-
MOTO PacTBOpa BO BCEX CAyYasX KpOMe MHTpaHa3aIbHOTO crocoba BBEJEHMSI COCTABIISLI
0.5 mu1. ITpu monkoxxHOM (11/K) criocobe BBeAeHWSI MHbEKIIMU TTPOU3BOAMIN B 00J1aCTh X0~
KU, TIPU BHYTPUMBIIIIEYHOM (B/M) — B MBIIIIIBLI Oefipa, MPU BHYTPUOPIOIIMHHOM (B/0) — B
HVDKHUI TIpaBblii KBaIpaHT 00JIaCTU XXMBOTA, TTPU BHYTPUBEHHOM (B/B) — B XBOCTOBYIO
BeHy. MHTpaHa3anbHOE (M/H) BBEIEHUE OCYILECTBIISUIM C TIOMOIIBI MEXaHUYECKOTO J10-
3aTopa, >KMBOTHBIM 3aKalbIBaJIu MO 25 MKJ B KaXIblid HOCOBOI xoa. KpbicaM KOHTPOJIb-
Holi rpynmbl cymmapHyto PHK He BBoamu.

Ha 7-¢, 14-¢ u 21-e cytkm nocne BBeaeHUsI PHK B KpoBU >XKMBOTHBIX OIIpeNeIsuIn
4yuciao (opMeHHBIX 35ieMeHTOB. KonuecTBO 3puTpOLIMTOB U JIEMKOIIUTOB MOICUNTHIBA-
m B KaMmepe ['opsieBa, KOJIMYECTBO TPOMOOILIMTOB — B OKpallleHHOM 1o PoMaHOBCKOMY-
T'um3a maszke kpoBu (MeTon PoHMO), KOIUUECTBO PETUKYJIOLUTOB — B Ma3Ke KpPOBH,
OKpallleHHOM OpWJLIMAHTOBBIM KPE3UJIOBBIM CUHUM.

Ha 21-e cyTku XXUBOTHbIE ObLIU BBIBEIEHBI U3 3KCIIEPUMEHTA C 1IeJIbI0 U3YYEHUS CO-
CTOSIHMSI KOCTHOMO3TOBOTO KPOBETBOpeHUs. B Ma3zkax KOCTHOTro Mo3ra, OKpalleHHBIX
no PomaHoBckomy-I'uM3a, onpeaensiyii MpoLeHTHOE CONEeP>KaHUE SPUTPOUTHBIX, TUM-
GOUNHBIX, MErakapyuoLMTAPHBIX U MOJIOABIX MHUETOUIHBIX KJIeTOK. B Kaxaom maske
noacyuTbiBagoch 500 KJIETOK KOCTHOTO MO3ra.

Craructuueckasi 00paboTKa pe3yIbTaToB ObljIa BHITIOJIHEHA C TTOMOILBIO KOMITBIOTEP-
Hoii mporpammbl IBM SPSS Statistics 19,0. CpaBHeHUs TpyMIT MPOBOAUINCH METOAAMU
HermapaMeTpuYeCcKO CTaTUCTUKU C UCTOJIb30BaHUEM KpUTepreB MaHHa-YUTHU U XU-
kBanapat. st BoIsiBIeHUsI Haubosiee 3((HEKTUBHBIX CIIOCOOOB BBEICHMUS CyMMapHOI
PHK 6b11 mpuMeHeH LEeHTPOUAHBII METO NepapXMUECKON KlacTepu3aliu ¢ TOCIeny-
IOIIUM TTIOCTPOSHUEM JACHIPOTPAMMBI.

PE3VJIIBTATBI 1 UX OBCYXIEHUE

M3BecTHO, 4TO O€H30J1 001a7aeT BEIPaXKE€HHBIM MUEJIOTOKCUYECKUM IeCTBUEM, U Ia-
K€ npu €ro OJHOKparHOM BBCACHHWU B KOCTHOM MO3I€¢ BO3HUKACT TUIIOIIA3UAd BCECX
pocTKoB KpoBeTBopeHUs [11]. B HallleM sakcneprMeHTe IMocje TPEeXKpaTHOrO BBEACHUS
OeH30J1a KOJIMYECTBO PETUKYJIOLIMTOB Y KPBIC CHU3UJIOCH B 4.8, TeiiKouToB — B 3.3, TpOMOO-
1mToB — B 4.2 pa3za, T.e. B nepudepuueckoit KpoBU MOSIBWINCH SIBHbIE TIPU3HAKKY YTHETEHUS
remornoa3a. [1pu 3ToM 4uCI0 3penbIX 3PUTPOLIUTOB HE OTJIMYAIOCH OT MoKa3aTesieii 310po-
BBIX XXMBOTHBIX, ITOCKOJIbKY 3T KJIETKU LIMPKYJIUPYIOT B KpoBU 90—110 nHeit, u nepudepu-
YeCcKOe 3B€HO 3pUTPOHA B YKa3aHHOM BPEMEHHOM MpoMexXyTKe (28 cyT rmocie nepBoi
WHDBEKIINY TOKCUKAHTA) ellle He OTpearnpoBaio Ha 6€H30JIbHYI0O MHTOKCHUKaIuto. Takum
obpa3oM, Kk MoMeHTy BBeaeHUs PHK y mogonbITHBIX KpbIC pa3BUlach TOKCUYECKas TH-
noryiacTuyecKas aHeMusl.

Yepes 7 cyt nocie n/K uau B/M BBeaeHuss PHK konnyecTBo (hbOpMEeHHBIX 3JIEMEHTOB
KPOBM OCTaBajJOCh HU3KHUM W HE OTIMYAJIOCh OT KOHTPOJIbHBIX 3HayeHWil (Tabia. 1).
¥ kpsic, kotopeiM PHK BBOIMIIach B/6, B/B WM U/H, YUCTIO PETUKYIOLMTOB B CPEIHEM
YBEJIMYUJIOCHh B 2 pasa, a YUCjIo TpoMOoUMTOB — B 1.4 pa3a. B/B 1 u/H nmyTtu BBeIeHUSI
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Ta6auna 1. JlvHaMuKa KoJrdecTBa (DOPMEHHBIX 3JIEMEHTOB KPOBU Y KPBIC C O€H30JIbHOM aHeMueit
MpU pa3InyHbIX crtiocodax BBeneHust cymmapHoit PHK

Table 1. The dynamics of blood cells number in rats with benzene anemia with various methods of
administration total RNA.

Petukynountel | Dpurpountsl | Jleiikouutsl | TpoMOOLIMTHI
s oy | a0t T o | oo
Reticulocytes Erythrocytes Leukocytes Platelets
7-e cytku (Day 7)

Kontpors 6.6 +0.3 5.6+ 0.1 243+0.04| 84.0+18
The control
TTonxoxHoe 6.0+ 0.4 5740.1 2.4+0.1 86.6 + 2.3
Subcutaneous
Buyrpumbiiuetioe 74402 57402 25401 | 868+27
Intramuscular
BryrpuCpiowinitoe 13.0 + 0.4* 58403 28+0.0 | 106.2£2.2*
Intraperitoneal
?“YTP”BGHHOG 15.2 + 0.4* 5.5+0.1 3.94+0.1% | 138.6 £3.1%

ntravenous
WurpanasanbHoe 11.0 £ 0.5* 54402 3.5+ 0.1*% | 1010 + 3.2*
Intranasal

14-e cytku (Day 14)

Kontponn
The control 7.2+0.4 5.6+0.1 2.5+0.1 90.6 + 3.5
IToakoxHoe
Subentaneous 6.8+ 0.6 59404 24+0.1 93.8 + 3.0
BHyTpuMEILIeHO® 8.6+0.3 5.8+0.1 25+0.1 | 103.8+2.7
Intramuscular
BryTpuGpiolmttoe 18.6 £ 0.5* 5.9+0.3 3.9+ 0.1* | 126.6 + 3.0%
Intraperitoneal
FHWPHB@HHO@ 19.0 £ L.1* 6.0+0.5 40+0.1% | 145.6 +2.6*

ntravenous
Murpanasazeroe 14.4+0.5% 5.840.1 3.8+ 0.01% | 130.8 +3.6*
Intranasal

21-e cytku (Day 21)

Konrponb 7.0 £ 0.6 5.6+0.3 2.8+0.1 | 105.2+3.2
The control
ITonxoxtoe 8.0+0.5 58+0.1 26401 | 1100422
Subcutaneous
Bryrpumsiittetiioe 15.0 £ 0.8* 6.0£0.1 32+0.0 | 127.4+2.6
Intramuscular
Buyrpubpioutnntoe 27.0 +0.5% 6.1£0.2 384 0.1% | 168.4 £ 4.1*
Intraperitoneal
BryTpuBerHoe 28.7 +0.7* 6.0 £0.2 42+0.1% | 182.4 +3.3*
Intravenous
Murpanasaibroe 21.8 +0.7* 62401 3.9+0.01% | 157.8 £ 4.0%
Intranasal

* — HaJIMYMeE JOCTOBEPHBIX Pa3INIMil MEXIY IMOKa3aTeIIMA KOHTPOJIBHBIX U OIBITHBIX rpyrird, p < 0.05.
* — the differences between the control and experimental groups, p < 0.05.
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Tabmuua 2. [IpolieHTHOE coaep>KaHue IPUTPOUTHBIX KJIETOK U MErakapuOLIMTOB B KOCTHOM MO3re
KpBIC ¢ OeH30JIbHOIT aHeMueil yepe3 21 cyTku mociie BBeneHust cymMmapHoii PHK

Table 2. The percentage of erythroid cells and megakaryocytes in bone marrow of rat with benzene
anemia 21 days after the injection of total RNA

BazoduibHbie TMonuxpomaroduiabhbie| OKcudUIbHBIE

ITytu BBeneHust 3PUTPOOIACTHI 9PUTPOOTACTHI 9pUTPOOIACTEl  |MerakapuonuThbl
Administration Basophilic Polychromatophilic Orthochromatic | Megakaryocytes
erythroblasts erythroblasts erythroblasts
Kountponb
The control 1.4£0.1 32+0.2 54+0.1 0.22 £0.03
[omxoxHoe 17402 33+0.1 56+0.2 0.21+0.01
Subcutaneous
Bryrpumbietroe 1.9 £0.1% 4.4+0.1% 8.2+ 0.3* 0.84 + 0.02*
Intramuscular
BryrpuGpiouimoe 34402 8.2+ 0.2 12.8 4 0.3* 1.92 + 0.05*
Intraperitoneal
Bryrpusenroe 44403 10.4 +0.1* 16.7 + 0.6* 1.84 +0.07*
Intravenous
MurpanasansHoe 4.2 +0.2 8.8 + 0.4* 14.4 + 0.5 1.43 £ 0.05*

Intranasal

* — HaJIMYMe TOCTOBEPHBIX Pa3InYMil MEXIY IMOKa3aTeIIMA KOHTPOJIBHBIX U OIBITHBIX rpyrird, p < 0.05.
* — the differences between the control and experimental groups, p < 0.05.

PHK mipuBenu u K yBeJIMUEHUIO YKMCJIa JIEUKOLMTOB B MepucepruiecKoil KpOBU KpPhIC C
O6eH3osbHOM aHemueit. Yepes 14 cyt nocne BBenenuss PHK saddexrusHocTs B/6, B/H 1
W/H TIyTell BBEJEHUS HE BbI3bIBaJIa COMHEHMIA: KOJIMYECTBO PETUKYJIOLIMTOB, JIEHKOIM-
TOB U TPOMOOIIUTOB B KPOBU XKMBOTHBIX 3TUX I'PYTIT ObUIO JOCTOBEPHO BHILIE, YEM Y KOH-
TPOJIBHBIX KPBIC.

Ha 21-e cytku nocne B/B u B/6 BBeaeHuss PHK konnuecTBO peTUKYyJI0LMTOB B KPOBU
TMOIONBITHBIX XXKMBOTHBIX B 4 pa3a MpeBbICUIIO KOHTPOJIbHbIE 3HAYEHUS, B TPYIINE C U/H
BBeJeHueM — B 3 pa3a. Yucso 1eiiKOUMTOB ¥ TPOMOOLIMTOB Y XKUBOTHBIX 3TUX I'PYIIT TaK-
>XKe ObLIO TOCTOBEPHO OO0JIbllle, YeM B KOHTpOJbHOU rpyrire. K 21-bIM cyTkam BIiepBble
ObLT 3aperucTprupoBaH 3ddekT nocie B/M nubekinn PHK: konnuecTBo peTUKYIOIIUTOB
1 TPOMOOIIMTOB B IAHHOM IPYIIIE CTAJIO TIOCTOBEPHO 0O0JIbIlIe KOHTPOJIbHBIX 3HAYEHUIA.

I1pu uccnenoBanuu BausiHUS cymmapHoii PHK nuMdounHbIX KIeTOK cele3eHKU Ha
TreMOoMo033 y KpbIC ¢ OEH30JIbHOI aHeMUEll ObLTIO YCTAHOBJIEHO, UTO SPUTPOUIHBIN U Me-
rakapyMoLMTapHBIN POCTKU KPOBETBOPEHUS K 21-bIM CyTKaM OTpearupoBaii Ha BCe MyTU
BBeneHus PHK, kpome 1ni/k (ta6u. 2). I1pu 3ToM B/0, B/B 1 u/H cniocoObl BBeneHust PHK
oKa3zaJauch B 2—3 pa3a addpexkTuBHEe B/M MHBEKITUIA.

B rpyrnmnax xKMBOTHBIX, TTOJIYYMBIIMX I1/K Wiv B/M nHbeKMio PHK, riporieHTHOE conep-
JKaHWE MOJIOJIBIX MUEJIOUTHBIX U TMMMOUTHBIX KJIETOK HE OTJINYAIOCh OT MoKa3aTesieil KOH-
TPOJBHOM Tpyribl Kpbic (Tada. 3). Eciu xxe cymmapnass PHK BBommiace kpeicam B/0,
B/B WIX U/H, TO B MUeJOTpaMMe ObUI OTMEUEH TOCTOBEPHBIN MPUPOCT KOJIUYECTBA Bbl-
11IeyKa3aHHbBIX KJIETOK.

VYBenuuyeHue ynciia TMM@ONIHBIX KJIETOK B KOCTHOM MO3re, HabJomaeMoe Tpu BBe-
nenun cymmapHoit PHK nmuMmdonuToB cene3eHKM aHeMU3UPOBAHHBIX XXMUBOTHBIX 3aCITy-
JKMBaeT OTAEJIbHOTO BHUMaHMUSI, MMOCKOJIbKY paHee HaMu ObLJIO MOKa3aHO, YTO MMEHHO
9TU KJIETKU MPUHUMAIOT HEMMOCPEACTBEHHOE yYacTUE B PETYJISILIMA BOCCTAHOBUTEIbHBIX
MopdoreHe30B B HOpMe U Ipu naroJyioruu [3, 8, 9, 12].

st onpenenenust HanOoaee 3(pGeKTUBHBIX CIIOCO00B BBedeHUsT cymmapHoii PHK
OBbLI MPOBEAEH KJIACTEPHBIN aHaIN3, MPEICTABISIONIUIA COO0l MHOTOMEPHYIO CTaTUCTU-
YECKYI0 Mpoleaypy, OObeIMHSIIOUIYIO0 UCXOIHbBIC JaHHbIC B CPABHUTEIBHO OIHOPOIHbIC
rpyrnmbl (Kiaactepbl). MeTod BBISIBWI, YTO TMOJIyYeHHBIE HaMM pe3yJibTaTbl 0Opa3yloT
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I:"> Cluster 1

The control
Subcutaneous injection
Intramuscular injection

I:"> Cluster 2

Intravenous injection
Intraperitoneal injection
Intranasal injection

Puc. 1. Pe3yabTatr npoBeaeHHOTO KJIACTEPHOTrO aHaIU3a (IeHAporpaMmMa).

Fig. 1. The result of the cluster analysis (dendrogram).

2 knacrepa (puc. 1). B nepBblit Kj1acTep BOIUIM MTOKa3aTeJIM KOHTPOJILHOM TPYTIThI KPbIC
W TPYMII (KUBOTHBIX, MOJYYMBIINUX TIpenapar 1/K uiu B/M. Bropoii kinactep 6611 06pazo-
BaH MOKa3aTeJIsIMU XUBOTHBIX, noayuuBiiux PHK B/B, B/6 uau u/H.

ITo COBOKYITHOCTM TIOJlyUeHHBIX HAMM PE3YJIbTATOB CaMbIM JI€ICTBEHHBIM ObLI B/B
cniocob BBeaeHust PHK, ogHako B/6 1 1/H IyTH BBeEHUS OKa3aluch He MeHee 3ddex-
TUBHBIMU, YeM B/B MHBbEKIIMU. B/6 BBeIeHNE pacCTBOPOB IIIMPOKO MCIIONb3YeTCsI B BeTe-
PUHAPHOI MpaKTUKe U HEPENKO B IEYEOHBIX YUPEKACHMSIX, TOCKOJIbKY 3a CUET OOIBIIIO
MOILIAIN TTOBEPXHOCTU U OOMJIbHOI BacCKYJISIpU3aLMM OPIOLIMHBI 3TOT CMOCOO XapakKTe-

Taoauua 3. TIpoueHTHOE cofepkaHMe MUETOUAHBIX KJIETOK U JIMM(OLKUTOB B KOCTHOM MO3Te KPbIC
¢ 6eH30J1bHOI aHemuell yepe3 21 cyTku noce BBeneHusi cymmapHoit PHK

Table 3. The percentage of myeloid and lymphoid cells in bone marrow of rats with benzene anemia
21 days after the injection of total RNA.

I1ytu BBeneHust Muenobiactsl TTpomuenouunTel Muenouutsl JlumbounTtst
Administration Myeloblasts Promyelocytes Myelocytes Lymphocytes
KoHTtpoap
The control 0.13 £ 0.05 0.74 £ 0.09 2.1£0.1 6.4+0.3
Toaxoxeoe 0.14 £ 0.06 0.71 + 0.04 23401 6.5+0.4
Subcutaneous
Bryrpumpiedroe 0.16 +0.08 0.75 £ 0.05 25402 6.8+0.3
Intramuscular
BryrpuOpromnntoe 0.82 + 0.06* 1.23 +0.08* 3.9+ 0.2 16.6 £ 0.7*
Intraperitoneal
?“VT"”B“““ 0.85 % 0.05* 1.35 £ 0.06* 4.1+0.3* 15.6 £ 0.5
ntravenous
?“Tpa““a“"ﬂ"e 0.69 + 0.05* 1.28 + 0.06* 4.140.2% 16.4 + 0.6
ntranasal

* — HaJIMYMe TOCTOBEPHBIX PA3IMYMI MEXITY MTOKA3aTeJIIMU KOHTPOJIBHBIX U OTBITHBIX Ipyt, p < 0.05.

* — the differences between the control and experimental groups, p < 0.05.
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pusyetcst 6bIcTpoii U 3 heKTUBHOM abcopbumeii. I/H BBeneHUIO BEIIECTB B HACTOSIIIEE
BpeMsI YACJSIIOT 0c000€ BHUMaHME, TaK KaK OHO TMPEeNICTaBIIsIeT CO00it aOCOMOTHO HE UH-
Ba3UBHBII CIOCO0, 00ecneynBamInii ObICTPOE MOCTYTUIEHUE JIEKAPCTBEHHbBIX TTpernapa-
TOB CHayaja B MO3TOBOIi, a 3aTéM B CUCTEMHBII KPOBOTOK. D(PPeKTUBHOCTH TaHHOTO
criocoba BBeAeHUST 00yCIOBIIEHA XOPOIIel BaCKYISIPU3aUE CIM3UCTON 000JIOUKY HO-
ca, MaJIOi TOJIIMHOM Y MOPUCTOCTHIO 0a3aIbHOM MeMOpaHbl AMUTENMSI HOCOBOM T10JIO-
CTHU, a TakxKe OOJIbIION TUIoLIAAbI0 adcopOLIMu. Y KpbIc ¢ Maccoii Tesa meHee 250 r 00-

1I[as1 TUTOLLAAb MOBEPXHOCTH HOCOBBIX X0H0B cocTasisieT 10.4 cm? [13]. BaxxHo OTMETHTb,
YTO MPOJAEMOHCTPUPOBAHHAS B TaHHOI pabore 3¢h(heKTUBHOCTh U/H CIIOCO0a BBEICHMUS
mumdonumTapHoit cymmapHoii PHK ciy>xuT moka3aTeabcTBOM TOTO, YTO ee MOpdoreHe-
TUYECKas aKTUBHOCTh pean3yeTcs 3a cueT BXxomsimux B ee coctaB MUKpoPHK [3], mo-
CKOJIBKY STIUTEINAIbHBIN 0apbep CIU3UCTON HOCOBBIX IMYTEH SIBISETCS MPETSITCTBUEM
IS COEMMHEeHU, MOJIEKYJIsIpHas Macca KOoTophix mpeBbiiaeT 1000 [da [14].

HecmoTpst Ha cBeeHUsI O TOM, YTO 3K30T€HHbIE HYKJIEMHOBBIE KUCJIOTHI U OJITUTOHYK-
JIEOTUIBI OBICTPO MPOXONSIT YEPE3 TUMCTOreMaTHYeCcKue 0apbephl, U 1aXe NMPU KOHbIOHK-
TUBAJIbHOM BBEICHUM OHM OOHApPYKMBAIOTCS B KPOBOTOKe yxe depe3 10—15 mun [15],
OYEBUIHO, UTO MYyThb BBeeHUs1 3k30oreHHbIX PHK B opraHusm nmeet Gosbliioe 3HaUY€HUE.
B/6, B/B 1 /H TIyTH BBeACHUS NO3BOIWIU JuMdoLmtapHoii cymmapHoit PHK B monHoik
Mepe peaan30BaTh CBOM CTUMYJIMPYIOIINUE TeMOI1033 3(P(eKThI, 1 OHU OBUIM COMOCTABU-
MBI IO BbIpakeHHOCTU AeicTBUs. [1/K MHBEKINS OKa3agach caMbIM He 3 (HEKTUBHBIM
criocoboM moctaBku cymmapHoii PHK B opraHn3m XWBOTHBIX, a TIPU B/M BBEICHUU €€
CTUMYJIMPYIOLLAsl TeMOMO033 aKTUBHOCTb MPOSIBUJIACK JIUILb K 21-bIM CyTKaM, 1 MO COBO-
KYIMHOCTU ToKa3aTeseil LeHTPaJbHOro U neprudepruyeckoro 3B€HbEB KPOBETBOPEHUS
rpyrnira XVWBOTHBIX C B/M BBEJACHUEM CYILIECTBEHHO “OTCTaBayia” OT rpyMIl, IMOJYyYUBIIUX
PHK B/B, B/06 unu u/H.
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CTBEeHHBIX akanemuii Hayk Ha 2013-2020 ronsr 1o TeMme “Co3naHune KIETOUHBIX MOIEICH MOJIEKYIISIp-
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Comparative Analysis of the Effectiveness of Various Routes
of Administration of Total RNA

N. V. Tishevskaya® * and N. M. Gevorkyan®

4South Ural State Medical University, Chelyabinsk, Russia
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The effects of hematopoiesis-stimulating total RNA were studied with subcutaneous
(s/c), intramuscular (i/m), intraperitoneal (i/p), intravenous (i/v) and intranasal (i/n)
routes of administration. Total RNA was isolated from the lymphoid cells of the
spleens of healthy rats 17 hours after blood loss. Benzene anemia was used as a model
of inhibited erythropoiesis. 28 days after the first benzene injection, RNA was adminis-
tered. After 7 days ini/p, i/v, i/n groups the number of reticulocytes and platelets increased
1.5—2 times, in i/v and i/n groups the number of leukocytes increased 1.4—1.6 times. After
14 days in i/p, i/v, i/n groups the number of reticulocytes increased 2—2.6 times, the num-
ber of leukocytes — 1.6 times, platelets — 1.4—1.6 times. After 21 days in these groups, the
number of reticulocytes was 3-4 times higher than the control rats, leukocytes — 1.4 times,
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platelets — 1.5—1.7 times. After 21 days the effect of the i/m administration of RNA ap-
peared: the number of reticulocytes increased 2 times, the number of platelets — 1.2 times.
On 21 days, myelograms were examined. In all groups, except s/c, the number of baso-
philic, polychromatophilic and orthochromatic erythroblasts, as well as the number of
megakaryocytes, significantly increased in the bone marrow. The number of myelo-
blasts, promyelocytes, myelocytes and lymphocytes increased in the bone marrow only
in i/p, i/v, i/n groups. Thus, the best methods for administration of total RNA were i/p,
i/v, and i/n routes of administration. In i/m group, the stimulating hematopoiesis effect
appeared only by 21 days. S/c administration of total RNA was ineffective.

Keywords: RNA, lymphocyte, hematopoiesis, regeneration
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