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= AHHOTAUUA
Ilens — n3ydeHne NeTHO/SPHBIX IPM3HAKOB JIVICTbEB antesi eKapcTBeHHOro (Althaea officinalis L.) [yis celeKTMBHOI AMarHo-
CTHIKI IEKAPCTBEHHOTO PACTUTENBHOTO ChIPBSL.
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u Marepuanst u MeTopbl. O6beKTaMy MCCTIeROBAHMA CTYXXIIM 06pasIibl IMCTheB anTes NeKapcTBeHHoro. Cpesnl Al Mccie-
] IOBaHUA TOTOBUIM Ha poropHoM MukpoTroMme Mapku REF 901140, SN S19112191. AHaToMO-TUCTONMOIMYeCKOe JCCefoBaHNe

o PACTUTENIBHOTO ChIPbS a/ITes TeKapCTBEHHOTO IIPOBOAVIIN C IIOMOIIBIO TTOIAPU3ALMOHHOr0 MyKpockomna (ITJIM-213), cBeTOBBIX
- u MMKPOCKOIIOB € 1{i(ppOBOIT HACAAKOI B IIPOXOAALIEM U OTPa>KEHHOM CBeTe C BO3MOYKHOCTbIO M3MepeHust 06bekToB (Motic DM-
. 1802, Motic DM-39) Ha 6enoM 1ojie Ipy yBenn4eHny KpaTHocTbio x40, X100, x400. ITpo60IoAroToBKa ChIPbS M MUKPOIIpETapaToB

OCYIIeCTB/IANACh cornacHo TpeboBanmsam OPC.1.5.3.0003 TocynapcrBenHoit ¢papmakonen PO XV usganus. s nmposeneHUs
IUCTOXVIMUYECKVX PeaKIMil MCIIONb30Ba/IM PEaKTHUBbI, peI/laMeHTHpoBaHHble cooTBeTcTByIoIMMy [OCTamu.

Pesynbrarbl. B pe3ynbraTe aHaTOMO-MOPOIOTMYECKOT0 MCCTIEHOBAHNUA OBbUIM BbIABICHBI HOBBIE V1 IOATBEPK/ICHBI paHee Ol -
CaHHBIE [[VIaTHOCTIYECK/E OCOOEHHOCTI CTPOEHNA JIVCTLEB ajTes NeKapCTBEHHOTO, 3aK/TI0YAIONINeCs B KOMIIIEKCe CIeYIONX
IIPM3HAKOB: BaprabenbHOCTb OUePTaHNUIT OMEePEYHbIX CedeHNiI B 6a3a/IbHOI, MeINaTbHOI 1 allMKaIbHOM YaCTAX YepelIka; Xa-

™ paKTepHOe CTpOEHNE U PACIONOXKeHMe NPOBOAAIMX IYYKOB ¥ KOJJIEHXMMBI YTOTKOBO-IIACTUHYATOrO TUIIA; Ha/IM4Me KJI€TOK
UANOOIACTOB CO CIM3MUCTBIMY KOMOYKAMI, PY3 OKcasaTa KajbLius, TPMXOM Ha SMUjiepMIICe, IPeCTaBIeHHBIX IPOCTHIMIU OTHO-
u K/I€TOYHBIMI BOIOCKaMIL, COOPAHHBIMY B ITYYKM IO ABE VI YeThIpe KIETKI 1 XKeTIe30K C MHOTOK/IETOYHOI {BYXPSATHOI TOIOBKOIL.
L 3akmiouyenue. ITonydeHHble B XOfie VICCTIELOBAHNs Pe3y/IbTAaThl B [Ja/IbHEIIIEM MOTYT OBITh MCIIONb30BAHBI /IS BK/IIOUEHNUS
= B pasfienl « MUKpOCKONMYecKye IpU3HaKM» IPOeKTa papMaKoIeiiHOl CTaThy «AJITes IEKapCTBEHHOTO TPaBa», a Takke B PpyH/a-
.. = MeHTa/IbHOI 6OTaHIKe, HAMTPaBIeHHOI Ha U3y4YeHIe BIUAOB ceMelicTBa Malvaceae.
= KnroueBble coBa: TpaBa ajTest 1eKapCTBEHHOTO; IMCThS a/ITes JIeKapCTBEHHOTO; IeTUOMAPHAst aHATOMMUsT; MOp¢ororo-aHaTo-
m MUYECKUI aHa/u3; AMarHOCTIYecKIe IIPU3HAKI.
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= Abstract C ..
Aim - study of the leaf petiole features of Althaea officinalis L. for the selective diagnosis of medicinal plant raw materials. H
Material and methods. The objects of the study were samples of Althaea officinalis L. leaves. The sections for the study were u
prepared on the REF 901140 rotary microtome, SN S19112191. Anatomical and histological examination of Althaea officinalis L. n
plant materials were performed using polarizing microscope (PLM-213), light microscopes with a digital accessory in transmitted
and reflected light with the ability to measure objects (Motic DM-1802, Motic DM-39) on a white field with x40, x100, x400 L]
magnification. Sample preparation of raw materials and micro-preparations was carried out in accordance with the requirements of
OFS.1.5.3.0003 State Pharmacopoeia of the Russian Federation, XV edition. Reagents were used to ensure histochemical reactions,
which are regulated by the relevant GOST standards.
Results. The anatomical and morphological study identified and confirmed new diagnostic features of the structure of the petioles
of the leaves of Althaea officinalis L. consisting of a complex of the following features: variability of the outlines of cross-sections in
the basal, medial and apical parts of the petiole; the characteristic structure and arrangement of conductive bundles and angular- u
lamellar collenchymes; the presence of idioblast cells with mucous lumps, calcium oxalate druses, trichomes on the epidermis, - -
represented by simple unicellular hairs assembled into bundles of two or four cells and glands with a multicellular double-row head. oF
Conclusion. The results obtained during the study can be used later in the revision of the section “Microscopic features” of
the draft pharmacopoeial article “Althaea officinalis L. herb”, as well as in fundamental botany aimed at studying species of the u
Malvaceae family. [
= Keywords: Althaea officinalis L. herb; Althaea officinalis L. leaves; petiolar anatomy; morphological and anatomical analysis; H
diagnostic features.
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BBEﬂEHME MOKPOTBI TOBBIIIEHHOI BA3KOCTU [6, 7]. BomHbIe BBITSKKU -
Anreit nexapcrBenuslit (Althaea officinalis L.) npefctaBisa- U3 TpaBbl anTes o6aaloT 06BOTAKMBAIOIIMMY, 3aIUTHBIMIL, 2
eT o601 TPaBSHNCTBII MHOTOIETHIK CeMeNICTBAa Ma/bBOBble  MATYUTENbHBIMY, IIPOTHMBOBOCIAMUTEIBHBIMU CBOICTBAMHU, oF
(Malvaceae) Boicotoit ot 60 mo 150 cM, obmafaomnit MOITHOM  a TAK)Ke OKas3bIBaOT 0besbomBaoiiee nerictaue [8, 9]. VIx pe- .
KOpHEBOII crcteMoit [1]. KOMEH/IYIOT IIPUHUMATD IIPU FaCTPUTAX U SI3BEHHOI 60/Ie3HN B
AnTell eKapCTBEHHBII VMMeeT HEPABHOMEPHBI €BpO-  JKeTyAKa ¥ [BEHAJLATUIIEPCTHON KUIIKM, OCOOEHHO MpH MO-
asMaTcKuil apean pacupocrpaHeHms. OH OxBaTbiBaeT 6O/b-  BBIIIEHHON KMCTOTHOCTY XeMyJTOYHOTro coka [10]. -
Y0 9acTh EBPOIBI, 3a MCK/IIYEHNEM CEBEPHBIX PETVMOHOB IToMyrMo bapMaKOIOTMYeCKO LIEHHOCTH, ajTell leKap-
CxanpgyHaBcknx crpad u ormanauu. [lpouspactaer Takke — CTBEHHBIN IPYB/IEKAeT BHUMAHIE CBOVIMI MOP(OIOTNIeCKIMI
B CeBepHoit Adppuke, Vipane, Adranncrane, Manoit Asun i ce-  0COOEHHOCTAMM, UTPAIOIIVIMY K/TIOUEBYI0 PO/Ib B MAEHTU(DU-
Bepo-3anmanHbix obmactsax Kuras u Mouromun. Ha teppuro-  Kauum Bupa. Ero mucThst IpOCTble, OYepelHble, YepPeIIKOBbIe,
pun Poccun Buj MMpOKO IPefCTAB/IEH TI0 BCelt eBPOMENICKOll  JUIMHA KOTOPBIX OOBIYHO He HpeBbIIaeT 2-6,25 cM. Hipkuue u
9acTy, BKIIOYas IIpeAropbsi KaBkasa, U IPOHMKAET B I0XKHBlE ¥ CPEfHME IUCTbS MMEIOT AifleBUAHYI0 GOPMY € TpeMs — Is- =
parionst 3amagHoit Cubupu. leorpadus mpouspacTaHus oX-  TbIO IONACTSAMM, TOTAA KaK BEPXHIIE — IPOJO/ITOBATO- SIALIEBIA- u®
BaThIBAeT Ka3axXCTAHCKJe CTEI, ANTaliCKie HM3MEHHOCTV,  Hble. [l MucTbeB XapaKTepHBI 32a0CTPEeHHAs BEPXYIIKa, Ceph- u

0a3NCHBIE YYaCTKVM ITYCTHIHHBIX TEPPUTOPUIl U yMepeHHBIe
30HbI LleHTpasbHOI A3uM, Tfie pacTeHMe CeIUTCA BHE apUHBIX
mauamadToB (2, 3]. ATeil neKapCTBEHHBIN IPOM3PACTAET Ipe-
MMYILeCTBEHHO Ha BIAXKHBIX JIYTaX, BEO/Ib OeperoB pek, Ha 3a-
60/104eHHDIX JIYTaX, B 6a/IKaX, MEX/Y PeIKIMI KyCTapHUKaMU
U Ha COJIOHYAaKOBBIX MecTaX. OOBIYHO 06pasyeT HeOonblive
TPYIIIBI, HOTZIA U3PEXXEeHHbIe 3apocn [4].

AnrTelt 1eKapCTBEHHBIN — IieHHOE IEKapCTBEHHOE PacTeHNe,
IIpyMeHseMOoe B MeiULIHe 61arofaps BBICOKOMY COTepPXKaHIIO
cM3uCThIX BewecTs [5]. Hanbonpluee BHUMaHMe B Hay4HON
JUTepaType yAeNAeTCsl KOPHAM anTesi, TOIa Kak HaJ3eMHas
4acTh (TpaBa) M3y4yeHa B HEJOCTATOYHON cTereHn. Tpasa anres
JIeKapCTBEHHOTO COIEPXKMUT 1o 12% IomicaxapuyioB 1 He MeHee
2% BOCCTaHABIMBAIOLINX caxapoB. Takxe B TpaBe COEPKATCA
MIEKTVHOBBIE BEI|eCTBA, aCKOPOMHOBas KUC/IOTA, PIIaBOHOMIDI,
acrmaparuH, 6eTauH, KapOTHH, JTELUTHH, QUTOCTePUH, MUHE-
paIbHBIE COMU U He3HAUNTEIbHOE KOMNYECTBO 3BVPHOTO Mac-
na [5, 6]. Ha ocHOBe 9KCTPAaKTOB TPaBBI a/ITesl TeKapCTBEHHOTO
¢ mobaBeHVeM IUPOKapOOHaTa HATPY MOMYYAIOT IIpemapaT
MyxanTus, IMPOKO IPUMEHAIOMIMNIACSA IIPY OCTPHIX U XPOHM-
4ecKMX 3a00/IeBaHMAX ABIXATeIbHBIX IIyTell, KOTOPbIe COIpPO-
BOXJAIOTCS KalllleM 1 00pa3oBaHMEM TPYAHOOTAEIIEMOIl

I[eBUHOE OCHOBAHIE 1 HEPOBHBII TOPOAYATO-3yOUAThII Kpail.
Kunkosanne manpyaroe. [ToBepXHOCTD /IMICTOBOJ IJIACTMHBI
¢ 06erx CTOPOH ITOKPBITA OIYLIeHNEM, 60/Iee TYCTBIM Ha HIDK-
Hell CTOPOHE, YTO IIPUAAET eil CepOBATO-3€e/IeHbIII OTTEeHOK [1].

«Anrest nekapcTBeHHOro TpaBa» (Althaeae officinalis
herba) - MOp}OIOTMIECKN CTIOXHO YCTPOEHHOE ChIpbe, CO-
IepiKalliee KaK CTeOIeBYI0 YacTb PaCTeHVsA, TaK U €r0 JUCTbA
u uBeTku (pucynkn 1 A, B, C). Bce ykasaHHBIe Hafi3eMHBbIe
JacT anTes ABIAITCA HEOTHEMIEMBIMI 37IEMEHTaMU JIeKap-
CTBEHHOTO PAacTUTENBHOTO ChIPbs «TpaBa», OHAKO B IPOEK-
Te (apMaKoIeilHOM CTaTby «AJITes NeKapCTBEHHOIO TpaBa»
B TocymapcTBenHoit ¢papmakonee PO XV usfgaHus BHUMaHue
VHeNAeTCs B OCHOBHOM IOBEPXHOCTH JIMCTOBOI IIACTUHBI.
Ha Haiu B3I/IAf, 5TO He MO3BOJIAET B HOJTHOI Mepe UeHTudM-
LIMPOBATh PaCTeHe, 0OCOOCHHO B I3Me/Tb4eHHOM BHJE, UTO CY-
1IeCTBEHHO 3aTPYJHAET CTAaHAAPTHU3ALMIO CHIPbA U TOBBIIIAET
BEpPOATHOCTb IPYMECH B ChIpbe WM Jiaxe ero dambcrduka-
o, Hampumep, xarbMa Tiopunrenckas (Lavatera thuringiaca),
SIBJIAONIAACA IPUMECHBIM BUIOM, VIMEET CXOJHbIE MMKPOCKO-
IIMYecKye MPU3HAKM C aJTeeM JIeKapCTBEHHBIM, OFHAKO OMO-
XUMMYecKue TpOGWIM PacTeHMII CYIIeCTBEHHO pas3/IMYaloTcsA
[11, 12]. B cBA3M ¢ 9TUM 0COOYI0 3HAYMMOCTD IIpHOGpeTaeT

! Tocynapctennas dapmaxorest Poccuniickoit ®egepauyu, XV usp. Jocrynso mo: https://pharmacopoeia.regmed.ru
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aHATOMO-TUCTONOrMYeCKyi anamms. OFHUM U3 METOHOB, LIN-
POKO IIpMMEHAEMBIX /I MOATBEPXKEeHNA IOIMHHOCTH Jie-
KapCTBEHHOI'O PpaCTUTENIBHOI'O ChIPbA B d)apMaIH/II/I, ABIACTCA
MeTOJ, HeTMONAPHON AHATOMMM, M3YYAIOUIMII OCOOEHHOCTM
CTPOEHMS YePelIKOB IMCTheB [13]. laHHBIT METOF IO3BOMISAET
OT/IMYNTD 1€7I€BOI BUJ, IEKAPCTBEHHOTO PACTUTENTBHOTO CHIPbA
OT IIPUMECHOTO ¥ AB/IAETCA OJHUM U3 BEJYIIMX ¥ BBICOKOCIIe-
I.U/[(b]/[‘{HbIX METOIOB NMATHOCTUKIN 6}II/I3KOPOI[CTB6HH])IX BUOOB
pacTennii. Tak, neTMoNApHbIE IPU3HAKY aTesA IeKapCTBEHHO-
TO U3y4anuCh paHee [/ yCTAHOBIEHM CUCTeMATUIeCKMX CBs-
3eil BHYTpU ceMelicTBa ManbBOBBIX M pasrpaHMYEHMA POJOB
[14]. Opnaxo B (dapMaleBTUYeCKOil MPAKTUKe B HACTOsAIee
BpeMA TaHHbIE NPU3HAKM HE VICIIONb3YIOTCA. B cBsa3u ¢ aTum
OAPOOHOE M3yYeHMe IIeTUO/APHBIX 0COOEHHOCTEl IpeCTaB-
JIAeT IPAaKTUIeCKIUIT MHTepeC s PpapMalleBTIIeCKOr0 aHa/IN3a
JIEKApCTBEHHOTO PACTUTENIbHOTO CHIPDS, ITIe €r0 AMarHoCTHKa
KakK B IIe/TbHOM, TaK U B M3Me/IbYEHHOM BUJ€ SABJIAETCA ONHON
u3 npobnem crangapTusanuu [15, 16].

LIEJb

ITpoBemeHre MUKPOCKOIMYECKOTO aHaIM3a U M3ydYeHuUe
MOP(OIOrMIECKNX U AHATOMIYECKUX O0COOEHHOCTEN TUCThEB
azTes MeKapCTBEHHOTO /I BLIABICHNUSA CENIEKTUBHBIX AMArHO-
CTUYeCKMX NPV3HAKOB TAaHHOTO BUJIa PaCTeHU.

MATEPWAJTbl U METO/IbI

O6beKTaM NCCTEROBAHNISI CTYXKIIN OOPasIIbl TUCTbEB ajl-
Tes1 IEKapCTBEHHOTO, 3aTOTOB/ICHHbIE B (Da3y LIBeTEHV Ha 9KC-
TIepyMeHTaNbHOM ydacTKe boranmdeckoro cama Camapckoro
yHuBepcureta (r. Camapa) 19 mions 2024 roga; o6pasiubl -
CTbeB a/ITes TeKapCTBEHHOTO, 3aTOTOB/ICHHBIE B (ha3y LIBETeHMA
B paitoHe 3eneHot pouy (4epta r. Camapbr) 20 miorst 2024 ropa.

BuzmoByio crenUuHOCTD JIUCThEB aNTes JIeKapCTBEHHOTO
TIOATBEP>K/ja/IN IIPY IIOMOIIM OIIPEefeNINTeNIe pacTeHMIA CpeHen
nonocel Poceny, a Taxoke 1o repbapHpIM 06pasijam repbapHOro
¢donpa kadenpsr papMakorHo3uyu ¢ HOTAHMKOIT ¥ OCHOBaMu -
torepart PI'BOY BO CamI'MY Munsgpasa Poccum.

Cpe3sbl 11 UCCTIEIOBAHNA TONMMHOI 40-45 MKM rOTOBU/IN
Ha poTopHOM Mukporome Mapku REF 901140, SN S19112191.
AHaTOMO-THCTOIOTIYECKOE MCCTIEIOBAHME PACTUTENTBHOTO ChIPbs
a/nTes IeKapCTBEHHOTO MPOBOJVIIN € TIOMOMIBIO MOJIAPM3aLOH-
Horo Mykpockona (ITJIM-213), cBeTOBBIX MUKPOCKOIIOB C Lind-
POBOIT HacaJKOJ B IPOXOAIAILEM M OTPAKEHHOM CBETe C BO3MOXK-
HOCTBIO 13Mepenus 06bvextos (Motic DM-1802, Motic DM-39)
Ha 6e/I0M TI07Ie TIpU yBeMMUYeHNN KpaTHOCThI0 x40, x100, x400.

ITocnenoBaTeIbHOCTb IPOOOIOATOTOBKY ChIPbs ¥ MUKPO-
TIPenapaToB OCYIecTBANMACh B cooTBeTcTBMN ¢ OPC.1.5.3.0003
TocynapcrBenHoit papmakoney PO XV nsnanus. BeicyiueHHble
JINCTDS C YepelKaMu GUKCUpPOBasL B CMeCH CIIUPTa STUIOBOTO
96%, TIMLeprHa PeKTU(UIVPOBAHHOTO ¥ BOAbI OYMIIEHHON
B coorHomenny 1:1:1. Marepuan HacTanBamy B Te4eHMe CYTOK,
TI0CTIe Yero IPOBOAI MOP(OIOTMYecKuii aHamm3 1 Mopdoo-
ro-aHaTOMI4ecKoe uccaefoBanue. i o6ecredeHns IUCTOXN-
MMYECKUX peaKLMil UCIONIb30Ba/IN peakTuBbl: 10%-11 pacTBOp
aHWIVMHA CePHOKNCIOro (BpeMs OKpallMBaHMA — 1 MUHyTa),
Cynana III (Bpems okpammBanus — 10 MUHYT), perlaMeHTH-
posanHble cooTBeTcTByIOMMY 'OCTamu. Mopdonorndeckue
U aHATOMO-TMCTOJIOTMYECKMEe OCOOCHHOCTM dYepellKa asTes

PucyHok 1. Moponoruyeckue 0CO6eHHOCTU Cbipbs «AnTes ne-
KapCTBEHHOr0 TpaBa»: A — (hparMeHTbl IMCTOBLIX MNACTUHOK Cbl-
pbs; B — doparmeHT cTe618 13 cbipbs; C — (hparMeHT LBETOHOCOB
1 UBETKOB 13 Cbipbs; D — pparmeHT YepeLuka nucra; E — tonorpa-
(hus nonepeyHbIx ceveHnii Yepeluka (x10). 0603HayeHus: 1 — 6a-
3aNnbHas 06nactb; 2 1 3 — MeananbHas obnactb; 4 — anukanbHas
o6nacte.

Figure 1. Morphological features of the raw material “Althaeae of-
ficinalis herba”. A — fragments of leaf blades of raw materials;
B — a fragment of a stem from raw materials; C — a fragment of
peduncles and flowers from raw materials; D — a fragment of a
petiole of a leaf; E — topography of cross sections of a petiole
(x10). Designations: 1 — basal region; 2 and 3 — medial region;
4 — apical region.

JIEKApCTBEHHOI'O UCCIIENOBAINCD COTTIACHO Tpe60BaHI/IﬂM OPC
«JIuctps» TocynapcrBeHHol papMakonen PD.

PE3YJIbTATbI N ObCYXXAEHWUE

I[To uTOraM MpOBETEHHOTO UCCIENOBAHNA PACTUTENHHOTO
CBIPbsL A/ITes] IEKAPCTBEHHOTO OBbUIM TIOATBEP)K/EHbI BHELIHIIE
MOPQOIOTNIecKIie TPUSHAKY Lie/TbHBIX JIMCTHEB a/ITes IeKap-
CTBEHHOT'O, K XapaKTEPHBIM OCOOEHHOCTAM KOTOPBIX MOYKHO
orHectu GOPMY, pasMep NTUCTbEB, HAJIMYME BHIPAKEHHOTO OITy-
1IeHns ¢ 06enx CTOPOH.

Yepelwok /McTa anTes 1eKapCTBEHHOrO TOHKWIA, B AIUHY
mocturaet 40 MM (pucynok 1D). Ha npoponbHoM paspese de-
PELIOK BBIVIARUT LVIMHAPUIECKIM, C [JIA/JKOV IOBEPXHOCTBIO.
[lepBMYHBIM AMATHOCTUYECKUM IPUSHAKOM B IIETUONAPHON
AHATOMUM CYUTAIOTCS OCOGEHHOCTU OYEPTAHMII MOMEPEYHbIX
cedenuit. [lis1 MONHOTHI JAHHBIX SKCIIEPUMEHTA AHAIU3Y OA-
Beprajich MOMepevHble CeIeHNsI PasTNYHbIX YacTell Yeperika
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PHUCYHOK 2. AHann3 reoMeTpu4eckomn popmMbl 04epTaHniA nonepey-
HbIX CEYEeHMIA YepeLUKOB NNCTA anTes JIeKapcTBeHHOro: A — cpes
B 6a3anbHON YacTu YepeLika; B — cpe3 B MeananbHoii 4actu Ye-
pewka; C — cpe3 B anukanbHO 4acTu Yepewka. 0603Ha4eHMS:
1 — wectnyronbHas gopma; 2 — yceveHune; 3 — okpyrnas opma;
4 — yceyeHue; 5 — TpeyronbHas opma; 6 — OKPYKHOCTb B pedpe
Cpesa; 7 — OKPYXXHOCTb B abakcuanbHoi HacTu.

Figure 2. Analysis of the geometric shape of the outlines of the
cross sections of the petioles of the Althaea officinalis L. leaf. A
— section in the basal part of the petiole; B — section in the medial
part of the petiole; C — section in the apical part of the petiole.
Legend: 1 — hexagonal shape; 2 — truncation; 3 — rounded shape;
4 — truncation; 5 — triangular shape; 6 — circle in the edge of the
section; 7 — circle in the abaxial part.

B 6asabHOI (MeCTO NMPUKPEIUIEH ), Me1anbHOII (110 061eit
IIMHE) ¥ allMKaIbHON 06/1acTy (BBIXOAAIIAS B JICT) YepeIKa.
TTo pesynbraTam aHanM3a BbIAB/ICHA 3HAUMTENbHAA Bapuade/ib-
HOCTb CTPOEHMsI OYEPTAHNUII TIONIEPEYHBIX CEYEHNUIT B 3aBUCH-
MOCTH OT MecTa cpe3a 4yepenika (pucyHok 1E).

Tak, B 6a3ajbHON YacTy YEPeIIOK JMeeT BbIpaKeHHOe
TPEYTo/lbHOE O4YepTaHMe IIONIEPEYHOro Cpe3a C OKPYIIBIMU
yIaMu MeXAy rpaHsamu (pucyHok 2A). IIpu getanbHOM pac-
CMOTpeHNN C abaKCHanbHO CTOPOHBI (HVDKHEN YacTu TUCTA)
3aMeTHO, YTO OKPYI/IbLiT 13rub nMeeT GOMBILINII AUAMETP, YeM
110 60KOBBIM peOpaM. AfjakcranbHas CTOpOHa (BepXHsA YacTb
JINCTa), HAIPOTHB, XapaKTePU3YeTCs IOYTU POBHOII IIOBEPXHO-
CTBI0. B HEKOTOPBIX 9K3eMIIIApax HaOMIOaeTCsA He3HAUUTe b~
HBIJi OKPYT/IBI BBICTYII B LIEHTPA/IbHOI YaCTU, KOTOPBIl MOXKET
ObITh CBSI3aH C OCOBEHHOCTAMM PACIIONIOKEHNSI IPOBOISILINX
ITYYKOB W/IM afjaliTalueii K yCTIOBUSAM CPefbl.

MennanbHasg 4acTb YepelIKa 110 BCell eTo MHE 110 aHATo-
MO-TUCTOTIOTMYECKUM OCOOEHHOCTSIM aHa/IOTYHa 6a3aabHO,
OJIHAKO MMeeT MEHbIIINE PasMepbl U XapaKTep reOMeTPIIECKOro

PucyHok 3. OCOBEHHOCTM OKpacku W NONApU3aunyM HEKoTo-
pbIX TKaHeii: A — KpOIOLIME TPUXOMbI, OKPALIEHHbIE PAcTBO-
pom Cypana Ill ¢ agakcnanbHoii Yactn (x400); B — xenesuctas
TpUXOMa, OKpalleHHas pacTtBopom Cygawa Il B apgakcuanbHoW
4actn yepewka; C — CnU3NCTbIe KNETKM B OCHOBHOW NapeHxu-
me uepelka (x400); D — yCTbUYHbIA annapat C MOBEPXHOCTU
(x400); E — cnuancTble KNeTK B OCHOBHOM MapeHxume YepeLuka
nocne okpawmeanus Tywbto (x400); F — KonneHxuma B nonspu-
3aumnoHHom ceete (x100); G — CTPYKTypa KOMNeHXMMbl B NONSPU-
3aumnoHHom ceete (x400).

Figure 3. Peculiarities of coloring and polarization of some tissue:
A — covering trichomes stained with Sudan IIl solution from the
adaxial part (x400); B — glandular trichome stained with Sudan I
solution in the adaxial part of the petiole; C — mucous cells in the
main parenchyma of the petiole (x400); D — stomatal apparatus from
the surface (x400); E — mucous cells in the main parenchyma of the
petiole after ink staining (x400); F — collenchyme in polarizing light
(x100); G — collenchyme structure in polarizing light (x400).

ouepTanus. Bce cpesbl, clieTaHHbIe B CpeiHEl YacTH YepelKa,
uMelT GOpPMY NONYKpYra C YCEYeHHON POBHON aflaKCuayb-
HOJT CTOpOHOIT (pUCYHOK 2B). IIpyt 9TOM IIOCKOCTD yCeUeHMs
OKPY>KHOCTM 3Ha4MTEIbHO CMeIeHa OT IeHTpa (PMCYHOK 2
B-4), 4TO M ONTMMMUBUPYeT I'MOKOCTb CTPYKTYPhI depellKa
6e3 moTepy MPOYHOCTH.

AnMKanbHBIA Cpe3 Yyepellka MMeeT yIIoBaTble O4ePTaHus
U BIUCHIBAETCA B IIECTUYTONBHMK C YCEUEHHOI BEPUIMHON
(pucynok 2C). OuepTaHnsA IHOBEPXHOCTY AIMKa/IbHOM 4acTH
MMEIOT BBIPA)KEHHDINI BOTHUCTDIN XapaKTep, OTAMYAIOINIA ee
oT 6a3abHONM U MEIUATBHOI JaCTell.

AnaToMO-MOpPGONIOrMYecKmil aHa/MM3 PasMepoB IIoIeped-
HBIX CEYEHUII NOKA3bIBAae€T YETKYIO TEHIEHIVIO YMEHbIIEHNUS
IIVPUHBL cpe3a OT 6a3a/IbHOI K amyKaabHOI YacTy dYepelKa.
B gacTHOCTH, Y 6a3a/IbHOTO Cpe3a B CaMOll IIVPOKOII ero 4acTy
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mypyHa gocturaeT okono 3000 Mxm. B MenyanbHOI 4acTy K-
pMHa YepelllKa He IpeBbliaeT 2600 MkM. Pasmeps! onepeyHoro
CEYCHNA ITOCTENNEHHO YMEHDIIIAIOTCA B HAIIpABJIEHNM K JIUCTOBOM
IJIACTMHKE, IOCTUTAsl B allMKA/IbHON 9acTy 0Koj10 2000 MKM.
ITpoBopAmias cucreMa dYepeliKa anTess JIEKapCTBEHHOTO
ycToitumBas 1 cnabo M3MeHsAeTCs Mo Bceit ero pymHe. Haunnas
¢ 6a3a/JbHOJ YacTM B 4epelllke JUATHOCTUPYIOTCA YeThIpe OC-
HOBHBIX ITyYKa KO/UIATePa/IbHOTO THUIIA CTpOoeHns. JIBa Hanbo-
7iee KPYIHBIX PacIONOXKeHbI MO IIEHTPY, X PasMephbl B caMoit
MPOKOI yacTu cocTaBaAT 700 u 400 MKM COOTBETCTBEHHO.
ITpy 5TOM OOMH ITY4OK CMELIEH K a[JAKCHAIbHO 9aCTH depell-
Ka, a BTOPOIT — K abakcualbHOIL. J[pyras mapa IIy4KOB, MMEIO-
Iast pasMepsl B cpenHeM 300 MKM, pacmosiaraetcst o 60pram
TIONIEPEYHBIX CeYeHUil. B cBOI0 odepenb, MEX/y ONMCAHHBIMU
BBILIIe ITyYKaMI IIEePUOANUECKN OOHAPYKUBAIOTCS BTOPUYHbIE
ITYYKY MEHBIUINX pPa3MepoB (000 150 MKM), HEITOCPECTBEHHO
CBA3aHHbIE C MHHepBalueil mucTa. Kak mpasusio, ofHOBpeMeH-
HO Ha [OIIePeYHOM Cpe3e HAOMIAeTCsI COBOKYITHOCTD YeThIPEX
KPYIIHBIX VI YeTBIPeX ME/IKVX IIy4KOB. DTOT PaKT ABIACTCA BaXK-
HOJl aHATOMO-THCTO/IOTMYECKO OCOOEHHOCTBIO, BO3MOXKHOI!
K IPYMEHEHNIO JI JIaTHOCTUKY JTaHHOTO BUJIA CHIPBA.
ApmypoBanne depemka CHOPMUPOBAHO B OCHOBHOM
3a CYeT YTOJKOBOJ} KO/IeHXVMMBbI. Kommenxmma nokanmsoBaHa
B 6OJIBIIIEI! CTETIeHY € aJaKCUAIbHON CTOPOHBI — BEPXHEI 4acTy
JepelKa, Ijae 00pasyeT 0 MIeCTH C/I0eB KOJUTEHXMMHBIX K/IETOK
(pucyHoKk 3A). TaxKe 3HAYUTENBHO Pa3BUTA 30HA KOJUIEHXVIMBI
mo peb6pam uepeuka (pucyHku 3 E G). KourpactuposaHue
METOOOM HO}IHPI/BaI{I/IOHHOﬁ MUKPOCKOIIMN C ICIIOIb30BAaHNEM
CBETOBOTO (VIBTPA II03BONIACT YBUAETD CTIOVICTOCTD CTPYKTYPBI
KJIETOYHOII CTEHKI B 00/IACTH YTOJIKOBBIX YTOMILEHNMIT (PUCYHOK
3F). AbaxcnasibHas CTOpOHA IEMOHCTPYPYET MEHbIIYIO TOJILIM-
HY MEXaHMYEeCKOV TKaHU U MPefiCTaB/IeHa BCETO YeThIPhMs CII0-
saMu KeTok. KonieHX1MHbIe K/IeTKY, BapbUpyIoline B pasMepe
oT 17 10 33 MKM Ha II0IIepEYHOM CEYEHNN, UMEIOT CTPYKTYPUPO-
BaHHBIII IPOTOIUIACT B BYJE Kamelb 1 aMOP(HBIX GparMeHTOB
XKEJITOTO WJIM JKeNTo-KopuyHeBoro nsera (pucyHku 3 F, G).
IToMMMO KOJUICHXMMBI apMaTypHble (QYHKIMM depellka
obecreunBaeT CKIePeHXIMA, IOKATN30BAHHAS 110 Iepudepun
IIPOBOJAIMX ITy4KOB. [¥cTomorMyecky BonokHa mopudopma
B KCHjIeMe 1 JyOsiHble BOIOKHA BO (pIO9MHOI YaCTH IIYIKOB
IVMATHOCTUPYIOTCA 110 CU/IBHO YTONMIIEHHBIM K/IETOYHBIM CTEH-
KaM (pucyHok 4D). OnHako IIpy OKpallMBaHUM PacTBOPOM
CEPHOKMC/IOTO aHW/IVHA XapaKTEePHOI peakIyuy Ha JUTHUH
(pucyHok 4C), CONPOBOX/AIOIIEIICSA OKpALIMBaHMEM B Kell-
ThII [IBET, He Hab/ofaeTcs. B IpoBOAsALINX TyYKaX, HALIPOTHB,
JIUTHUGUIMPOBaHNE TIPOABTIACTCA UCKITIOUNTENLHO Y KIIeTOY-
HBIX CTEHOK KCMJIEMHBIX COCyioB (pucyHku 4 A, B, C).
OcHOBHOII 06beM YepellKa 3aII0/THeH IapeHXIMHBIMI H30-
AVaMeTPUYeCKVMM K/IeTKaMy OKPYIJION VIM OBajlbHOI Qop-
MBI C TTIAIKMMM KOHTYpamu. PasmMep 0CHOBHBIX MapeHXMMHBIX
K/IETOK Bapbupyercs oT 12,5 MKM [0 62 MKM, YBeIMYUBAACH
10 HalIPaB/IEHMIO K LIeHTPA/IbHOI YacTy Yepenka. B ocHoBHOIT
IIapeHXVMe 3aMETHDI ME/TKMIE€ MEXXK/IETHNKIL. Knerounslie cTeH-
KJM TAPEHXMMHBIX K/IETOK TOHKME LieJITI0N03Hble. [IpoTonmact
cmab0o BBIpa>KeH U IOYTHU He MUTMEHTUPOBaH. B 0cHOBHOII ma-
peHxuMe 10 nepyudepuu OT MPOBOAAIIMX ITYYKOB JIOKAIN30-
BaHBI KJIETKM-MANOOIACTBI, COflepyKalliyie CIM3MUCThIe KOMOYKM
(reTeporeHHble IMONMMMEpPHbIE KOMIUIEKCHI M3 IIOTMCAaXapyUIoB

PucyHok 4. [TpoBoasaLLas cucTema u KpUCTaninyeckune BKIYeHUs
YepeLLKOB: A — Ny4OK LIEHTPaNIbHOM XUIKN YepeLLKa, OKpaLleHHbIR
pacTBOpoM cepHokucnoro anwnuHa (x100); B — doparmeHt
KCUNEMHbIX TKaHel MNyd4ka LEHTPANbHOW XXUMKU, OKPALUEHHbIR
pacTBOPOM cepHokncnoro aHunuHa (x400); C — BTOPUYHBIA My40K
C KpUCTANIMYeCKo 06KNanKON U3 ApY3, OKPALLEHHBIA PAacTBOPOM
cepHokucnoro auunuHa (x100); D — mexaHu4eckue KIetku
KCWUNEMbl U ApY3bl B OCHOBHOW NapeHXUMe BOKPYT LEHTPanbHOro
nyyka (x400); E — anuaepmuc C MOBEPXHOCTU yepellka B
nonspusaunoHHom ceete A (x400); F — apysbl B KneTkax noA
3NMAEPMUCOM B nonspusaumnoHHom ceete A (x400) ; G — gpysa
B K/IETKE OCHOBHOM napeHxmmbl YepeLlka (x400).

Figure 4. Conducting system and crystalline inclusions of petioles:
A — a bundle of the central vein of the petiole, colored with a solu-
tion of sulfuric acid aniline (x100); B — a fragment of xylem tissue
of the bundle of the central vein, colored with a solution of sulfuric
acid aniline (x400); C — a secondary bundle with a crystalline lin-
ing of druse, colored with a solution of sulfuric acid aniline (x100);
D — mechanical xylem cells and druses in the main parenchyma
around the central bundle (x400); E — epidermis from the surface
of the petiole in polarized light A (x400); F — druses in cells under
the epidermis in polarized light A (x400); G — druse in the cell of the
main parenchyma of the petiole (x 400).
n I‘}II/IKOHPOTCI/IHOB), TIpOABIAOINECA T10 KJIaCCUYeCKOM OKpa-
cke ¢ Tympio (pucyHku 3 C, E). Pasmep JaHHBIX KIETOK JO-
CTUTAET OKOJIO 75 MKM, I, KaK IIPaBUJIO, OHJ TOPA3/I0 KPyIIHEe
pa3Mepa OKpY>KarollMX KJIE€TOK IapeHXVMbI.

Ilomumo KeTok I/II[I/[06]IaCTOB CO CIM3NUCTBIMM KOMOYKa-
MI B OCHOBHOJI TapeHX1IMe, 00HAPY>KMBAIOTCS CKOIIIEHNS IPY3
okcanata Kampuua (pucynku 4 A, B, C, D). 9tu cTpyKTypht
JIOKa/IN30BaHbl TPEMMYIIECTBEHHO B 30HAX, MNPUIETAIOIMNX
K IIPOBOAALINM ITYy4KaM, ITI€ OHI (bOpMI/IpY}OT YE€TKO BbIpa’KE€H-
HbIE K}IaCTepr. pr3bl MeEJIKIe, UMEIT YCTOI‘/'I‘{I/IBYIO OprI‘HyIO
3Be3fuaryo popmy. Pasmep fipys Bapsupyercs ot 10 MM fi0 15
MkM (pucysku 4 E, E G).
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PucyHok 5. OCO6eHHOCTI TPUXOM Ha MOBEPXHOCTM Yepeluka: A —
Keneska Ha nonepeyHom ceveHun andpac (x400); B — xeneska
Ha monepeyHOM ceyeHun npochunb (x400); C — »xene3ka Ha
nonepe4yHoMm ceveHum, sug caepxy (x400); D—ocHoBaHMe KpotoLLeit
TPUXOMbI Ha MOMEPEYHOM CEYEHWW B NONAPWU3ALMOHHOM CBETE
L(x400); E — ocHoBaHMe KpOtoLLE# TPUXOMBI, BiJl C NOBEPXHOCTU B
nonspu3aunoHHom ceeTe A (x400); F — yTONLLEHHOCTb KNETOYHOIA
CTEHKM B OKOHYAHUU KPOIOLLEN TPUXOMbI HA NOMEPEYHOM CeHeHUn
B nonspusaumoHHom ceeTe A (x400); G — oCHOBaHME KpOHOLLEi
TPUXOMbI U3 [BYX U Y€TbIPEX KIeTOK, B C MOBEPXHOCTU B
nonspu3saumnoHHom ceete A (x400).

Figure 5. Features of the trichomes on the surface of the petiole: A
—a piece of iron on the full-face cross-section (x400); B — a piece
of iron on the profile cross-section (x400); C — a piece of iron on
the top view cross-section (x400); D — the base of the covering
trichome on the cross-section in polarized light A (x400); E — the
base of the covering trichomes visible from the surface in polar-
ized light A(x400); F — the thickening of the cell wall at the end of
the covering trichome in cross-section in polarized light A (x400);
G - the base of the covering trichomes of two and four cells, vis-
ible from the surface in polarized light A (x400).

SnupepManbHble KIeTKM Ha MOIEPeYHOM CEeYeHNI MeTIKIe
(oxomo 10 MxM) oBanbHOI ¢opMbl. C IIOBEPXHOCTY OHM MO-
KPBITBI TOHKMM C7I0eM KyTuHa (1-3 MKM), KOTOPbIIT CTAHOBUTCSA
BUJIMMBIM 671arofjapsi MHTEHCUBHOI PO30BOII OKpacKe Ipu 06-
pabotke pactBopom Cypana III (pucyHok 3A). ITporommacts
SMUJIEPMA/IBHBIX K/IETOK METKO3ePHIUCTbIE U CIabOMUTMEeHTH-
posanHble. [Ipy paccMOTpeHNN ¢ HOBEPXHOCTY Ha 3IMJepMe
u3pefKka BCTPEYAIOTCA YCTbUYHbIE alllapaThl aHOMOLMTHOTO
tymna (pucyHok 3D). YcTbUYHbIe allIapaThl MENKMe U OKpyKe-
HBI BOPOHKOJI KJIETOK, OT/IMYAIOIUXCA M0 GopMe OT KIETOK
OCHOBHOI1 31M/iepMbl. KileTKy OCHOBHOII sNuAepMbl IpK pac-
CMOTPEHUM C TIOBEPXHOCTY BBITAHYThIE IOYTH ITPSMOYTOIbHbIE
C 3epPHUCTBIM IIPOTOIIACTOM (pucyHok 3D).

TToBepXHOCTDb YepellKa CUIbHO OIYILIEHa, YTO OCOOEHHO
3aMeTHO Ha ero ajjlakcyasbHoll yacty. OmyleHne B 6onblIei
CTENeHN COCTABIAT KPOIIIe TPUXOMBI, IpeCTaBIeHHbIe
TIPOCTBIMI OJHOK/IETOYHBIMI BOJIOCKaMU I/IMHOM 0T 75 10 200
MKM, COOpaHHBIMM B Iy4ky. Ha momepeynom cedeHny BUIHO,
YTO KaXXBII BOTIOCOK IIPEICTABIISIET COOOI OTAEMIBHYIO KIIETKY,
PAaCIIONOKEHHYIO HENOCPEACTBEHHO C IPYTMMM KIIeTKaMy TPU-
XOMBI B PAAAY 3IuAepManbHbIX (pUCYHOK 5D). TpuxoMs! mpen-
CTaBJIAIT o601 HeOOoNblIIMe TYYKN II0 [iBE — YeThIPe KIETKU
(pucynxkn 5 E, G). KneTka kpooliiel TpPUXOMBI IMeeT 3aMeTHO
YTOMILEHHYIO LIe/UTI0NO3HYI0 KIeTOYHYI0 CTeHKy. OKOHYaHue
KJIETKM OCTpOKOHeuHoe (pucyHok 5F). Heo6xonumMo 0TMeTUTD,
YTO JJaHHBII TUI TPUXOM ABJIAETCA XapaKTePHbIM JI/I TUCThEB
a/ITes IeKapCTBEHHOTO 1 omucaH B focymapcTBeHHOM dapma-
xonee P® XV usganus, ofHaKo B HOPMaTUBHONM HOKYMEHTa-
LMY, Ha HAII B3I/IAM, HE COBCEM KOPPEKTHO TPAKTYeTCS ero
3Be3/[4aThlil TUII. B Klaccudeckoil TpaKTOBKe 3Be3/i4aThble TPY-
XOMBI IMEIOT OFfHY K/IETKY B OCHOBAHIY I CUJIHO Pa3BeTB/IEH-
HYIO KJIeTKY C TIOBEPXHOCTH, HATIOMIHAONIYI0 (OPMY 3BE3/IBI.
Takme TpPUXOMBI XapaKTepPHbI J/I TIPEICTaBUTeNel CeMelicTBa
KpecrouerHble. B HameM cry4yae Kaxkjas KIeTKa HEIOCpesi-
CTBEHHO IPUKPEIUIACTCA K SIUAEPMUCY, 00pasys IPYIITy Kile-
TOK (IIy4OK).

TToMuMO KpOMOIIMX TPUXOM Ha 3IUJEPMICE BCTPEYAOT-
ca xeneskn. CTPyKTypa »ele30K IIpM pacCMOTPEHMM Ha II0-
TepeYHOM CeYEeHMM IIpefCcTaB/leHa OfHOKIETOYHOM HOXKOI
Y MHOTOKJIETOYHOJI ABYPALHON TOJIOBKOJ BBITSHYTOI (OPMBI
(pucynku 5 A, B, C). XKeneskn menkue (0komo 40 MKM), BbI-
TAHYTOI 0BabHOI opMbl. ITpn 06paboTke cpesa pacTBOpOM
Cypana III ronoBKy enesok OKpalIMBalTCA B PO30BOII LIBET,
YTO CBUAETENbCTBYET O HaIMYMY JIMIIOQIIIbHBIX COeIMHEHMI
(prcynok 3B). Heo6xonmMo 0TMETUTD, 4TO B papMaKomneitHoi
cratbe TocymapcrBennoit dapmakonen PO XV uspanus pas-
HBIl TUIT TPMXOM Ha 3IMJEPMe /IMCTa TPAKTYeTCH KaK Kerle-
3MCTBI BOTIOCOK.

3AKJIHOYEHUE

B xXole MMKPOCKONIYECKOTO aHa/IM3a YePEeIIKOB aTes Jie-
kapcrBeHHOTO (Althaea officinalis L.) cemerictBa MabBoBbIe
(Malvaceae) 6pinm yCTaHOB/IEHBI KII0O4YeBble MOP(OIOro-aHa-
TOMUYeCKIe IPU3HAKY, 3HAYMMBble [/Is JMATHOCTUKI JAHHOTO
BUJA, YTO TIOATBEPKAAOT GOTOMAaTepuabl, IPENCTaBIeHHbIE
B pabore. VlccrenoBaHue MO3BOINIIO CUCTeMATU3UPOBATh aH-
Hble O CTPOEHUM YEPEelIKOB U BBUIBUTb HOBBIE AMATHOCTHYE-
CKMe MapKepsl anTes nekapcTBeHHoro. Hanbonee sHauyMbIMu
A CTaHAAPTU3ALMY CBIPbsSI SAB/LIIOTCA OYepTaHUs (GOpMBI
JepeIIKoB B Pa3IMYHbIX MECTaX Cpe3a, XapaKTepHOe PacIIoso-
JKeHNe U KOTMYeCTBO NMPOBONAIINX ITYYKOB KOJIATeParbHOTO
THUIIA, CIeU(UIHOE CTPOEHNME KPOIOIINX TPYUXOM U XKeIe30K.
VIX He cOBCeM IOJTHOE, Ha HAll B3IVIAJ, ONMCaHNe B hapMaKo-
Ilee MO>KET IPMBECTU K 3aTPYAHEHMAM B BOIIPOCax upeHTUdNU-
KaIluy IeKapCTBEHHOTO PACTUTENBHOTO CHIpbA. DTO IIOfUep-
KIUBaeT MOTeHI Al IeTUO/LIPHOI aHATOMIUM KaK MHCTPYMeHTa
IS leTaIbHOTO aHA/IN3a CTPYKTYPHBIX 37IeMEHTOB PaCTEeHIL.

ITomydyeHHble [jaHHBIE PACIIVPAIOT JaHHBlE pasfena
«MuKpockonudeckie IpUsHaKm» AeiCTBYIOLIell dhapMaKomnert-
HOJI CTaTbyl «AJTes TeKapCTBEHHOTO TPaBa» ¥ 0OOCHOBLIBAIOT
HeOOXOIMMOCTDb YITy6IeHHOTO M3y4eHMsl HaJ3eMHBIX OPTaHOB
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npencraButeneit poga Anteit (Althaea). Pe3ynbraTbl MOTYT OBITH
JMCIIONIb30BAHBI KaK IIPY aKTya/lu3alyi HOPMATHBOB Ha JAHHOE
JIeKapCTBEHHOE PACTHTENBHOE CHIPbe, TaK 11 B QYH/AMEHTA/IbHOI
6OTaHNKe [Is1 M3yIeHWs IpecTaBuTenel ceMelicTBa Malvaceae.

HepCHeKTI/IBHbIM HaHpaBHeHI/IeM ]/[CC}ICI[OBaHI/I]‘/‘[ ABIIAETCA CpaB-
HUTE/IbHBII aHAIU3 NETUOAPHBIX [IPUSHAKOB Y JAPYTUX BUIOB
pona Althaea, 4T0 MOXXeT ZOLOTHNUTH TAKCOHOMUYECKYIO XapaK-
TepUCTUKY 061mpHOIi rpymmsl Malvaceae.
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