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Pe3ome
BBe,IleHl/le. I/IMMyHHaH CHUCTEMA qpestmaﬁHo BOCIIpUUMYHBa

K HeGJIaronpUsITHBIM BHEILIHUM W BHYyTpeHHUM hakTopam. B 3Toi
CBSI3M HeO0OXOMMa KOPPEKIIUsT MMMYHOJENPECCHBHBIX COCTOSIHUH
MMMYHHBIX OPraHOB C TOMOIIbIO KOMIUIEKCHBIX M Ge30macHbIX
CPEJICTB, TaKMX KaK H3BJIeUeHHs] M3 JIeKAPCTBEHHBIX PACTEHHI.
uTepec B 9TOM MuiaHe TPeJCTABJISIOT PacTeHMsi, colepKallihe
(benusmponanonapl. Panee HamMu OblJI0 MOKAa3aHO, YTO IKCTPAKT
U3 kiayGHell 3omHUKa KiayGHeHocHoro (Phlomoides tuberosa L.
Moench) nposiBJisieT HMMYHOCTHMYJIMPYIOLLYIO aKTHBHOCTb GJ1a-
rofgapsi cojiepxKanuto Qenuanponanonno. Lleap Hacrosiiero
MCCJIe/IOBAHUST — OLIEHUTb BJIMsIHUE 3KCTpakra P. tuberosa wa
CTPYKTYpY CeJIe3eHKH MPH IKCIEPUMEHTALHON a3aTHONPHHOBOH
MMMYHOCyTpeccHd. MaTepuasibl U MeToAbl. DKCTIEPUMEHTDI OblIH
NpoBejieHbl Ha Mbliax-camiiax junnn CBA macoit 20—22 r. Uwm-
MYHOJE(ULHUT OblJ CMOJENHPOBAH BHYTPHKEJYIOUHLIM BBEIEHH -
eM asaTuonpuua B g03e 50 Mr/Kr OIHOKpaTHO B TeueHue 5 aHeil.
DKcrepuMeHTabHast IPpyMa XKUBOTHBIX TOJyYalia HCCIleNyeMbli

Moctynuna B pepakuuto 13.01.2017
MpuHaTa k nevatn 02.03.2017

3KCTPaKT 1 pas B CyTKH BHYTpMIKEJyIouHO B no3e | Mr/kr B Te-
yeHue 14 nHell Ha oHe a3aTHONPHHOBOH HMMYHOCYNPECCHH.
WMHraxTHast rpynna noJjydaja OYHILIEHHYIO BOLY B COOTBETCTBHU
C aHaJIornyHo# cxemoil. JlaHHble OblIM MOJYYeHbl C HCIOJb30Ba-
HHEM TMCTOJIOTHYECKOr0, MOP(OMETPHYECKOTO H CTATHCTHYECKOTO
aHa/ausa. PedyjbraTbl. YCTaHOBJIEHO, YTO a3aTHOMPHH BbI3bIBAJ
JIECTPYKTHBHBIC U3MEHEHHS CTPYKTYpbI JIMM(OUIHOH TKaHH ceJie-
3eHKM: Muioliaapb 6eJ1of MyJblbl M TOJUIMHA NepHapTepUanbHON
mumponHoi mydrbl ([TAJIM) Gbuin OIMHAKOBO MeHbllle —
B 1,7 pasa, 1uamMeTpbl JUMQOUIHBIX Y3€JKOB U TePMHHATHBHbBIX
LeHTPOB ObIIM MeHbllle coOoTBeTcTBeHHO B 2,6 u 1,7 pasa mo
CPaBHEHHIO C HEraTHBHBIM KOHTpoJsieM. BBeneHne XKUBOTHBIM HC-
CJIelyeMOro CpeJICTBAa JI0CTOBEPHO OTPAHHYMBAJIO PA3BHTHE Cy-
MPECCUBHOTO JICHCTBHS LIMTOCTATHKA a3aTHONpPHHA: muiolap e-
JIOH TyJsibNbl | TostnHa TTAJIM cesle3eHKH MbIL€H, MOJTyYaBIIMX
9KCTpakT, Obl1d B 1,5 1 1,4 pasa GoJblile, guamMeTpbl JUMGMOH/I-
HBIX Y3€JIKOB U FepMHHATHBHBLIX 1IeHTpoB 6blii B 2,1 u 1,2 pasa
6oJiblile MO3UTHBHOTO KOHTPOJIs. 3akiaiodeHue. Takum o6pasom,
TMOJIy4eHHbIE JaHHbIE CBUAETEBbCTBYIOT O TOM, YTO CyXOH KCTPaKT
P. tuberosa ob6sanaet BblpayKeHHOH MMMYHOMOJYJIUPYIOIIeH aK-
THBHOCTBIO, YTO 0OOCHOBBIBAET 11€/16CO00PA3HOCTb €ro JajbHeH -
LIET0 MCCJIEJ0BAHUS C LEJbI0 CO3[aHHsT HOBBIX 3((EKTHBHBIX
MMMYHOMOJLYJISITOPOB.

THE INFLUENCE OF PHLOMOIDES TUBEROSA EXTRACT ON STRUCTURE
OF SPLEEN IN IMMUNOSUPRESSIVE MICE

© D.Z Tsyrenova', S.M. Gulyaev', V.B. Khobrakova'?

'Institute of General and Experimental Biology of SB RAS, Ulan-Ude, Russia;

2Buryat State University, Ulan-Ude, Russia

For citation: Reviews on Clinical Pharmacology and Drug Therapy, 2017;15(1):53-57

€ Keywords: immunity; immunosuppression; azathio-
prine; Phlomoides tuberosa extract; immunomodulating
activity; mice; spleen; morphology.

@ Abstract. Background. The immune system is ex-
tremely sensitive to adverse external and internal factors. In
this context, a correction of immunosuppressive states of im-
mune organs by means of complex and safe means, such as
the extraction of medicinal plants is required. In this regard,
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plants containing phenylpropanoids are of interest. It was
shown that the extract from Phlomoides tuberosa L. Moench
showed immunostimulatory activity due to the content phen-
ylpropanoids. Purpose. The present study was aimed at the
estimation of the effect of P. tuberosa extract on the spleen
structure using experimental azathioprine immunosupres-
sion model. Materials and methods. The experiments were
carried out on CBA male mice, 20-22 g of weight. Immune
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deficiency was modeled by the intragastrical introduction
of azathioprine in the dose 50 mg/kg once a day for 5 days.
The experimantal group of animals received the tested rem-
edy once a day intragastrically in dose 1 mg/kg for 14 days
against the background of azathioprine immunosupression.
The intact group received the purified water according to the
analogous scheme. Data were obtained using histological,
morphometric and statistical analysis. Results. The results
have shown that azathioprine caused disruptive changes
in the structure of the lymphoid tissue of the spleen: area
of white pulp and the thickness of the periarterial lymphoid
sheath (PALS) were equally less —in 1.7 times, the diameters

BBEAOEHUE

VMIMMyHHaa cuctemMa 4pesBblHariHO BOCMNPUUM-
ynBa K HebNaronpuSTHbIM BHELUHUM W  BHYTPEH-
HUM ¢daKTopam, a Takxke KO MHOMMM JieKapCTBEHHbLIM
cpeacteam [9]. Tak, umtoctatuyeckas Tepanus 3710-
KayeCTBEHHbIX HOBOOOPAa30BaHWA, ayTOMMMYHHbIX 3a-
6oneBaHuii, Nocsie TpaHcnaHTauMm Hepeako NpuBo-
ONT K ANCOYHKUMN UMMYHHOW cucTeMbl. B 3Ton cBAa3n
Heob6xoanMa KOpPEKLUUA MMMYHOLENPECCUBHbLIX COCTO-
AHWIA TUMYCa U CEeJNIE3EHKMN C NMOMOLLBIO KOMIMJIEKCHbIX
n 6e3onacHblX cpeacTs. Takumm cpeacTBaMun BrosHE
MOTYT CNYXWUTb U3BNEYEHNA N3 NIEKApPCTBEHHbIX pac-
TeHnin. OHM cofepxaT, Kak NpaBumo, Lenblin psg, 6uo-
JIOrM4yeckn akTUBHbIX BELLECTB, CMOCOOHbIX OKa3blBaTb
neyebHOe N BOCCTAHOBUTENIbHOE BO3OENCTBME HA Op-
raHnU3Mm, B YaCTHOCTW OpraHbl UMMYHHOW cucTembl [14].
VIHTepec B 3TOM MnfaHe NpeacTasisioT pacTeHus, Co-
nepxawue deHunnponaHonabl. OHM obnagaloT LWu-
POKMM CNEKTPOM (papMaKkoIormyecknx CBOMCTB, B TOM
yucne MMMYHOMOAYMPYIOLLEN aKTUBHOCTLIO [5]. Tak,
N3BNEYEHU U3 30MHUKa KIybHeHocHoro (Phlomoides
tuberosa) NpPUMEHSIOT B TPaaAUUMOHHOWN MeguumHe
Kak paHo3axuernsiowee 1 obLieykpennsiowee cpea-
ctBa [10]. MNMoka3aHo, 4YTO 3KCTPAKT U3 KJIyOHel AaH-
HOrO pacTeHUs MNPOSBNASAET MMMYHOCTUMYSINPYIOLLYIO
akTMBHOCTb Gnarogaps coaepxaHuto deHnnnponaHo-
nooB [2, 11]. OgHako BnusiHME akcTpakTa Phlomoides
tuberosa Ha CTPYKTYpY Cene3eHku npy UMMyHOCynpec-
CUU HE U3YYEHO.

LUenblo HacTosduwero uccnenoBaHus sBUIIOCH
onpenenieHne BANAHUA CyXoro akcTpakTta Phlomoides
tuberosa Ha CTPYKTYpY CeNe3eHKN MbIer Npu nMmy-
Hocynpeccun.

of the lymphoid nodules and germinative centers were lower,
respectively in 2.6 and 1.7 times, compared with a nega-
tive control. The course administration of the test remedy to
animals was significantly reduced suppressive effect of cy-
tostatic azathioprine: area of white pulp and the thickness
PALS spleens of mice treated with the extract were 1.5 and
1.4 times the diameters of lymphoid nodules and germinative
centers was 2.1 times and 1.2 times more positive control.
Conclusion. Thus, the data obtained allow to conclude that
the dry extract P. tuberosa has the marked immune modu-
lating activity that substantiates the expediency of its further
study in order to create new effective immune modulators.

HoM npakTukm» (19.06.2003). NpoTokon nccnenoBaHnin
Obln CcOrnacoBaH C JIoKasbHbIM 3TUYECKMM KOMUTETOM
MHCcTuTyTa 006LWEelr 1 akcnepumeHTanbHoOW 6uonorum
CO PAH (npotokon Ne 2 o1 05.09.2013).

XKunBOTHbIE ObINW pacnpeneneHbl Ha TPWU FPYMbI:
1) MHTaKTHbIE MbIWN, 2) MbIWXN C UMMYHOCYNPECCU-
e — KOHTpOfbHag rpynna (asatuonpuH), 3) Mbiwn
C  WUMMYHOCYNpeccuen, nojayyaBlne  9KCTPakT
P. tuberosa B po3e 200 Mr/Kr BHYTPMXENYAO04YHO OOHO-
KpaTtHO B TeyeHne 14 gHen — onbiTHasa rpynna. XXu-
BOTHbIE 1-11 1 2-11 rpynn Nosy4any BOAY, OUYULLLEHHYIO
no aHanornyHom cxeme. MMMyHOCYNpeCCMBHOE CO-
CTOSIHUE Y XUBOTHbIX 2-1 1 3-1 rpynn Bbi3biBAAN NyTEM
BBeAEHNA asaTnonpmHa B [o3e 50 Mr/kr BHyTpuxeny-
[O4YHO OQHOKpPAaTHO B TeveHune 5 gHen [6]. Ha 20-e cyT-
KM >XXUBOTHbIX BbIBOOWAN U3 3KCNEPUMEHTA MyTeM
jekanutauum nog 9dpupHbIM HaApPKO30M, W3BEKanm
ceneseHky 1 nomewanm B 10 % pacTBop HENTPanbHO-
ro ¢opmanunHa. PrkcnpoBaHHble 06pasupbl Nocne rm-
cTonornyeckor obpaboTkn 3anmeann B napaduH [8].
N3 napadpunHOBbLIX B/IOKOB rOTOBUIIN CPE3bI TOJILLNHOM
5 MKM, okpawmBann remMaTtoKCUINHOM U 303VHOM.
fMcTtonornyeckne wuccnegoBaHMsa NpoBOgMAN C MO-
MOLLIbIO CBETOBOW MUKpOCKonun (Mukpockon Motic),
MOPGDOMETPUID — C NMOMOLLbIO NPOrpaMMHoro obec-
neyeHma Motic Images, 2000: onpepensnm OTHOCU-
TeNbHYO nnowanb 6enol Nynbnbl, TOAWMHY nepunap-
TepuanbHblx nuMmdoungHeix myoT (MAJIM), cpenHue
anameTpbl nuMmdaTrnieckmx ysenkos (J1Y) n repmumHa-
TUBHbIX LeHTpoB [1].

CraTuctmyeckyio 06paboTky pes3ynsTaTtoB NpPoBOAU-
N1 CTaHOAPTHLIMM METOAAMWN BApPUALMOHHON CTaTUCTN-
KM C MCMNONb30BAHMEM MapamMeTpUyveckoro t-kputepus
CtblogeHTa.

MATEPUAJ1Ibl U METOA bl UCCNNIEAOBAHUSA

OKCNEPUMEHTBI MPOBOAMIN HA MbILLAX-CaMLuax n-
Hum CBA maccom 20-22 r (nutomHuk PAMH «Cton-
6oBasi») B COOTBETCTBUM C MpaBuiamMu, NPUHATLIMU
EBponeickon KoHBeHUMEN MO 3awmTte MNO3BOHOYHbIX
>KMBOTHBIX, MCMOIb3YEMbIX O/ 3KCMEPUMEHTOB WU
B WHbIX Hay4HbIX uensax (Ctpacbypr, 1986), npukazom
M3 PP Ne 267 «O6 yTBEpPXAEHUM NpaBun nabopaTop-

PE3YJ1bTATbl U OBCY>XAEHUE

Mpu ryucTONOrM4ecKoOM WCCNefoBaHUM Cefle3eH-
KW MbIlLE, MNonyYyaBLIMX a3aTUONPUH, OBHapyXeHbI
BblpaXeHHblE CTPYKTYpHble MamMeHeHus: MAJIM 6biin
acMMMeETPUYHON GOPMbl U HEPABHOMEPHOW TOJLLMHBI;
J1Y npyHnmManu Toxe HenpasuibHylo dopMmy (puc. 1, 6).

Mpu MopdoOMeTpMHEeCKOM aHanuse BbISBIEHO
yMeHblUeHne obbema NMMOONAHOM TkaHu B ©Oenon
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Puc. 1. Cene3enka MpIli: @ — UHTaKTHAs rpymnmna (GpouTuKysIsspHast apTepust — |, TepMUHATHBHBIN LEHTP — 2, MAaHTHIHAs 30HA — 3,
MapruHajibHas 30Ha — 4); 6 — KOHTpOJIbHAs IpyIia (a3aTHONPHH), HEPABHOMEPHBIE 110 TOJNIIMHE NepHapTepHaIbHbIC TUM(OUIHbIE
MyQTBI, aCHMMeTpHYHbIe TuMponaHbIe y3eaku. YBeanueHrne X 100. Okpacka reMaTOKCHIMHOM U 503UHOM

m Tadonuua 1. Bausaue s3xcrpakra Phlomoides tuberosa Ha cTpyKTYpY celle3eHKHM MblLIeii PU a3aTHONPHHOBON HMMYHOCYIIpec-
cun (M £m), n=10

. TonwmHa nepmnapTepu- }
Myl KMBOTHBIX Mnowapne 6enoi aNbHOM NMMBOMAHON OnameTtp numdongHbix | JuameTp repMnHaTuB
nynbnbl, % y3€eJIKOB, MKM HbIX LLEHTPOB, MKM
MydTbl, MKM

MHTakTHas 18,3+ 1,2 65,7+ 3,2 238,3+ 18,8 76,4159
KoHTponbHas (a3aTnonpuH) 11,0+0,9* 44,8 = 2,6* 92,4 +4,8% 453+2,1*
OnbiTHas (a3aTvionpur + oke- 16,5+ 1,2+ 62,3%3,7* 194,0 + 12,3+ 53,9+3,8
TpakT P. tuberosa)
lNpumedaHne. Paznnuns [OCTOBEPHBI MO CPABHEHMIO C NOKasaTeNnsiMn: * MHTAKTHOM rpynnbl, ** KOHTPonbHOW rpynnel, p < 0,05

nynbne: nnowans n TonwmHa NAJIM 6biam 0aMHaKoBO
MeHblie — B 1,7 pasa, cpegHve anameTpbl numdpona-
HbIX Y3€JIKOB U FepMUHATUBHbIX LEHTPOB OblIN MEHbLLIE
COOTBETCTBEHHO B 2,6 1 1,7 pasa no cpaBHEHUIO C TaKO-
BbIMW MHTaKTHOM rpynnbl (Tabn. 1).

BBeneHune XnBoTHbIM aKCTpakTa P. tuberosa nocne
MMMYHOCYNpPEecCcMn as3aTMoNpuHOM BOCCTaHaBAMBaA-
no nmmdongHble CTPYKTYpbl cene3eHkn: B numbong-
HbIX Yy3enkax OOHapyXuBann LEHTPbl Pa3MHOXEHMUS
(puc. 2). Nnowanp 6enoii nynbnbl 1 TonwuHa MAJIM
CEene3eHKM Mblllei, Noay4yaBLInX 9KCTpakT, bbiin B 1,5
1 1,4 pasa 6onblue, AnameTpbl MMMPONOHbLIX Y3E/TKOB
M repMUHaTUBHbIX LEHTPOB Obn B 2,1 1 1,2 pasa 60/1b-
LLe TaKOBbIX B KOHTPOJIbHOM rpynne.

BeeneHne X1BOTHbIM a3aTnMonpuHa NPUBOAUT K n-
nonnasum 6enom Nynbnbl CeNne3eHkn B pesyssraTe ycu-
NeHnst cBobGoaHOpaavKanbHbIX peakumii, MpPOLLECCOB
anonTtos3a NMMQOLNTOB, CHUXEHUS YPOBHS nponnde-
paTtMBHOW akTUBHOCTU [3]. Hawm gaHHble MO BAUSHMIO
asatnmonpuHa Ha MopdODYHKUNOHANBHOE COCTOSIHME
Cene3eHkM CornacyloTcs ¢ AaHHbIMM B paboTe B.J1. Jln-
MoHOBa 1 ap. (2005), B KOTOPOI NOKa3aHO CHUXEHME
mMaccbl opraHa u npoueHTa GoanmMKynoB 6enoi nysnb-
Mbl C rEPMUHATUBHLIMKN UeHTpamu [7]. B pesynbrate
NPOBEAEHHBIX NCCNEOBAHUA YCTAHOBNEHO, 4YTO BBE-
neHne akctpakta P. tuberosa orpaHu4MBano UMMY-
HOCYMNPECCUBHOE BO3AENCTBME as3aTnonpuHa, coxpa-

HAN0 nNpoandepaTnBHyio NUMQGONAHYIO akTUBHOCTb
ceneseHkn. immyHomoaynmpyowmnin adpdekT akcTpak-
Ta P. tuberosa 06ycnoBneH aHTMOKCUAAHTHOW, UMMY-
HOTPOMHOM aKTUBHOCTbIO (EHUINPONaHONAOB Mpwn
aszaTmonpuHoBON nMmmMmyHocynpeccum [4, 13, 15]. Mo-
JIy4EHHbIE HAMW OaHHbIE COIMMAacyloTCs C pedyfbratamm
nccneposanus A.P. LLleesuosa n gp. (2006), B KOTOPOM
MnokKasaHO BOCCTaHOBMEHME MOPPOPYHKLMOHAIBHOIO
COCTOSIHUS CeNe3eHKN NpPU SKCNEPUMEHTAIbHOM CUH-

LN ¢
Puc. 2. Cenesenka MpIIy, Mody4aBLIel SKcTpakT P. tuberosa: rep-
MUHATUBHBIN LIeHTp — 1, MaHTHi{Has 30Ha — 2. YBenuuernue X 100.
Oxpacka reMaTOKCHJIMHOM M 903HHOM
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ApOoMe ONINTENbHOro CaaBneHns Ha GOoHe NPUMeEHeEHNS
Nnonn@eHON0B MaHXeTKn 00bikHOBEHHOW (Alchimilla
vulgaris L.) [12].
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