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Pesome

BBepeHue. ApTUILOK KOMOUMIA — pacTeHWE U3 CEMENCTBA acTPOBbLIX, M3BeCTHoOe ¢ IV BeKa [0 H.3. Kak nuiieBoe n neyebHoe
CpefcTBO. OTO pacTeHMe LeHUNN APEBHNE erNNTAHE, FTPEKN U PUMIIAHE, KOTOPbIe UCMOb30BaNM ero Kak B NnuLly, Tak U B KayecTse
nekapcTBa. ApTUILOK MO-MPeXHeMy UrpaeT BaXkHYI0 pPOJib B MUTAHUM YesioBeKa, 0co6eHHO B Cpefnm3eMHOMOPCKOM PErvoHe.
Cynara scolymus L. peMOHCTpUpYyeT WMPOKNIA cnekTp $apmakonornyeckon akTMBHOCTWU, €ro JINCTbA U LUBETKU NPOABAAT
NPOTVMBOBOCMNANNTENBHOE, AaHTUOKCUAHTHOE, renaTonpoOTEKTOPHOE, »KeNUeroHHoe, aHTMMUKPOOHOe, rMNnonunuaemMmnyeckoe
CBOMCTBa. 3TO CHWXKAEeT MOCAeAyloWMA PUCK Pa3BUTUA TaKWX COCTOAHUN, KaK paK, AvuabeT n cepaeyHo-coCyaucTbie
3aboneBaHus. M03TOMy AaHHOe pacTeHue NOoTeHUManbHO MOXKeT ObiTb PacCMOTPEHO B KayecTBe KaHAMAaTa AnA paspaboTku
HOBbIX OTEeYeCTBEHHbIX JIEKApPCTBEHHbIX NpenapaTtoB. XapakTepuUCTMKa JIeKapCTBEHHOrO PacTUTENIbHOrO CblpbA, BKOYasA
Mopdonoro-aHaTomMmmyeckme n GuToxnmmueckme npodunu, ABAeTcA HeobxoanMon nHbopmaumen ans obecneyeHns KayecTsa
CblpbA NpuW pa3paboTke nekapcTs.

Lenb. [laHHOe nccnenoBaHne NPOBEAEHO C LENbio N3YYeHUs MaKpo- Y MUKPOMOPGONIOrMyecknx Npu3HakoB NNCTbEB apTULLOKA
KOJIIoYero AN BBefieHVA B MEAULIMHCKYIO MPAKTUKY.

MaTtepuanbl 1 metopbl. B KauecTBe 06beKTa MCCNeAOBaHUA MCMONb30BaNUCh BbICYLEHHble INCTbA apTULIOKa MOCEBHOIO
(kontouero) (Cynara scolymus L.), cobpaHHble B da3y LBeTeHUs (MioHb) B 2023 rogy B Owckol obnactu Keiprbizckon Pecny6nuku.
Ona o6HapyXeHWA XapaKTepHbIX BHELWHWX MPW3HAKOB NIMCTbEB apTULIOKa Komouyero Obln MpoBeAeH BHELWHWA OCMOTP
aHanuTuyeckon npobbl Bu3yanbHo (10X). MMKpockonuueckoe 1 rmcToXnMmyeckoe UcciefoBaHvie NpoBOAMIOCh B COOTBETCTBIN
¢ TocypapctBeHHo dapmakoneen PO XV wn3g., O®C.1.5.3.0003 «MWKPOCKOMMYECKUA W MUKPOXUMUYECKUIA aHanm3
NeKapCTBEHHOro PacTUTENbHOrO CbiPbA W NEKapCTBEHHbIX CPeACTB PacTUTENIbHOrO MPOUCXOXKAEHUA», C WUCMONb30BaHMEM
MuKpockona Leica DM1000 (Leica Microsystems CMS GmbH, lepmanus) ¢ okynspom 10x/20 n obbektuBamu 10x/0,25, 40x/0,65,
100%/1,25. BbiBOA M306pakeHWst Ha 3KpaH OCyLLeCTBNANCA yepes nporpammy Leica LAS v4.13 Software.

Pe3synbTaTbl 1 06cyxaeHune. B pesynbrate NpoBefeHHbIX NCCeA0BaHUI YCTaHOBMEHbI XapaKTepHble MOPdOIoro-aHaToMUYeckne
Npu3HaKkM NNCTbEB apTULILOKa Kontouero. Makpockonuveckue Npu3HAKu: NNCTbA NPOAOJSITOBATON, WMPOKONAHLETHON dopmbl,
annHon 50-70 cm n wmpuHon 20-40 cM, HenapHonNepmucTopacceyeHHble, Kpan NMcTa KPYnHOropoaYaTbli; Yepewwok MACUCTbIN,
cnabo BblpaxkeHHbIN, PebPUCTbI; XKUNTKOBaHMe nepuctoe. Ha KOHUax NMCTOBbIX NNACTUHOK UMEIOTCA TOHKME LWNNnoobpasHble
BbIPOCTHI. LIBET BepxHeli MOBEpPXHOCTW CepOBaTO-3eNIeHbll, HUXHEN — cepebpucTo-cepblii Mnu 6en0BOMNOYHbIN. 3anax npu
pacTupaHun cnabblii, BKYC BOLHOFO M3BMIEYEHNA PE3KO ropbKuid. MUKpockonuyeckue npu3HAku: BEPXHWUN 3NMAEPMIUC COCTOUT
13 1M30AMaMETPUYECKMUX N NOANIOHANbHbIX MHOTOYFOfibHbIX KAETOK C MPAMbIMW CTEHKaMW, Haf XWAKamu dnugepmasbHble
KNeTKN — YAJIMHEHHble. YCTbULA BepPXHEro 3nuaepMuca OBasibHble, HVXKHEro - 6oniee OKpyrnble. YCTbMLA OKPY>KEeHbI
4-5 snupgepmanbHbIMU KneTKamu. TpMXOMbl TMCTa apTULIOKa NpeAcTaBfieHbl NPOCTbIMK M rofioBYaTbiMK BOMIOCKaMu. [pocTble
BOJIOCKM MHOTOKMIeTOYHble, UMeT OQHOPAAHOE OCHOBaHWe, cocToslee N3 2-8 KOPOTKMX, MHOFAA PaclWMpPeHHbIX KeTOK.
OKaHuYMBaTCA NPOCTble BONOCKN AIMHHON, TOHKOW, U3BUIMCTON TOHKOCTEHHOWN KNeTKon. [onoBuaTtbie BOMIOCKM MMEIOT KOPOTKYHO
MHOFOKNETOUHYI0 [ABYPAAHYIO HOXKY W OKPYINyl0 OJHOKNETOYHYIO FOJIOBKY, MHOFAA C 3aMeTHbIM XeNTOBaTblM MaCIAHUCTbIM
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copepXrMmbIM. MonepeyHblii cpe3 rmaBHON XWMKK (6€3 NMCTOBONW MNACTUHKKN) UMEET MONYOKPYrylo GOpMy CO Crierka BOrHYTON
afaKCManbHOW 1 BbIMYKNO-pebpucToii abakcmanbHoOM MOBepxHOCTb. MpoBoaswme NyUYKn — KonnatepanbHble, KpymnHble —
OTKPbITbIE, MeNIKUE — 3aKpbITble. Ha anuaepmmce Xunku MoxXHo HabioAaTb MPOCTbIE 1 FONIOBYaTbIe BOMIOCKM.

3aknioueHme. Bnepsble NpoBefeHbl NCCNEAOBaHNA MO W3YUYEHNIO MAKPO- Y MUKPOCKOMUYECKUX NMPU3HAKOB JIMCTbEB apTULLIOKa
KOntouero, BblpalleHHOro B ycnoBusAx Kblprbidckoin Pecny6nvku, Heobxopumble AfA YCTAHOBMEHMS MOAJVHHOCTU U OLEHKM
KauecTBa CbipbA.

KnioueBble cnoBa: ApPTULOK KOMounm, MaKpOCKOI‘II/IHECKVIVI n MI/IKpOCKOI'IVILIeCKI/IVI aHanns3, NOANMNHHOCTb, TINCTOBAaA MNNaCTUHKa

KoHGNMKT nHTepecoB. ABTOPbI AeKNapupyloT OTCYTCTBUE ABHbIX U MOTEHUMANbHbIX KOHQIUKTOB WHTEPECOB, CBA3aHHbIX C
ny6nvKaumen HacTosALLen CTaTby.
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Abstract

Introduction. Cynara scolymus shows potential benefits in various fields. Its nutritional value and health benefits make it a
promising candidate for improving general well-being. C. scolymus exhibits anti-inflammatory, antioxidant, hepatoprotective,
choleretic, antimicrobial and lipid-lowering neuroprotective properties. The large amount of polyphenol found in C. scolymus
has antioxidant activity, which allows it to neutralize free radicals, preventing cell damage. This reduces the subsequent risk
of developing conditions such as cancer, diabetes and cardiovascular disease. Therefore, this plant could potentially be
developed as a candidate for new domestic pharmaceuticals. Plant characteristics including microscopic, physicochemical
properties and phytochemical profiles are essential information to ensure the quality of raw materials in drug development.

Alm. To study the macro and micromorphological characters of C. scolymus leaves for introduction into medical practice.
Materials and methods. Dried leaves of artichoke (Cynara scolymus L.), collected in the flowering phase (June) of 2023, in
the Osh region of the Kyrgyz Republic, were used as the object of the study. To detect characteristic external features of
artichoke prickly leaves, an external examination of the analytical sample was carried out visually (10X). Microscopic and
histochemical examination was carried out in accordance with GF RF XV ed. OFS 1.5.3.0003 "Microscopic and microchemical
analysis of medicinal plant raw materials and drugs of plant origin" on a microscope Leica DM1000 (Leica Microsystems CMS GmbH,
Germany) with an eyepiece 10x/20 and lenses 10x/0.25, 40x/0.65, 100x/1.25. The images were displayed through the program
"Leica LAS v4.13 Software".

Results and discussion. As a result of the research, characteristic morphological and anatomical features of artichoke leaves
were established. Macroscopic features: leaves of oblong, broadly lanceolate shape, 50-70 cm long and 20-40 cm wide,
unpaired, pinnately pinnately dissected, leaf margin coarsely ridged; petiole is fleshy, weakly expressed, ribbed; veining is
pinnate. At the ends of leaf plates there are thin spike-like outgrowths. The color of the upper surface is grayish-green, the
lower surface is silvery-gray or white-white. The odor when rubbed is weak, the taste of aqueous extract is sharply bitter.
Microscopic features: upper epidermis consists of isodiametric and polygonal polygonal cells with straight walls, above veins
epidermal cells are elongated. Stomata of the upper epidermis are oval, those of the lower epidermis are more rounded. Stomata
are surrounded by 4-5 epidermal cells. Artichoke leaf trichomes are represented by simple and cephalic hairs. Simple hairs are
multicellular, have a single row base consisting of 2-8 short, sometimes expanded cells. Simple setae end in a long, slender,
sinuous thin-walled cell. Cephalic setae have a short multicellular bilobed pedicel and a rounded unicellular head, sometimes
with a conspicuous yellowish oily content. The transverse section of the main vein (without leaf lamina) is semi-rounded with
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a slightly concave adaxial and convexly ribbed abaxial surface. Conductive bundles are collateral, large ones open and small
ones closed. Simple and cephalic hairs can be observed on the epidermis of the vein.

Conclusion. For the first time studies on macro- and microscopic features of leaves of prickly artichoke, grown in the conditions
of the Kyrgyz Republic, necessary to establish the authenticity and quality assessment of raw materials have been carried out.

Keywords: Cynara scolymus L., macroscopic and microscopic analysis, authenticity, leaf plate

Conflict of interest. The authors declare that they have no obvious and potential conflicts of interest related to the publication
of this article.

Contribution of the authors. Symbat C. Chubakova, Natalia V. Bobkova, Nodira T. Farmanova - research design, conducting
experiments. Nodira T. Farmanova, Natalia V. Bobkova — writing and editing of the article. Natalia V. Bobkova, Nodira T. Farmanova,
Tynchtykbek A. Mamatov participated in reviewing and approving the results. All co-authors participated in the discussion of
the results.

For citation: Chubakova S. C., Farmanova N.T., Bobkova N.V., Mamatov T. A. Study of anatomy-diagnostic features of leaves
of Cynara scolymus L. grown under the conditions of the Kyrgyz Republic. Drug development & registration. 2025;14(2):185-192. (In

Russ.) https://doi.org/10.33380/2305-2066-2025-14-2-1954

BBEJAEHUE

C 6GbICTPbIM POCTOM HACENEHNA MUPA U UCTOLLEHU-
€M pecypcoB pacTeT noTpebHOCTb B 6bonee ycTonymsom
1 3peKTMBHOM NCMONb30BaHNM NPUPOAHbIX PECYPCOB.
lNoHMaHMe npaBUAbHON MPOMbILWIEHHOW 3KCnnyaTa-
LMKN OCTaeTCA BaKHbIM ANA COQENCTBMA MOSIHOW U afeK-
BaTHOW nepepaboTKe pacTUTeNbHbIX KyNnbTyp. APTULLIOK
(Cynara scolymus L.) - npeBHee TpaBAHUCTOE MHOroneT-
Hee pacTeHue, KOTOPOEe CEerofHA LMPOKO KYNbTUBUPY-
eTca BO BceM Mupe. boTaHnuyeckoe Ha3BaHMe MPOUCXO-
OWT OTYaCTM OT TPaguuuun yanobpeHnsa pacteHus 3050M
(nart. cinis, cineris), a oT4yacTn oT rpeueckoro skolymos,
YTO O3HAuaeT «4YepPTOMOoJIoX», U3-3a KOJIlUeK, OBGHapy-
MKEHHbIX Ha MPULBETHMKAX (OHW He ABASITCA JIUCTbA-
MM), KOTOpble OKPYXaloT LBETOYHble OYTOHbI, 06pa3y-
towme cbenobHylo YacTb pacteHna. CbefobHbIMU YacTsa-
MM apTULLIOKA SABNATCA KpynHble OYTOHbI, KOTOpPbIE CO-
6UPAOT Ha paHHUX CTaAWAX UX PAa3BUTKA, OHU COCTaB-
naT okono 30-40 % ero cblporo Beca, B 3aBUCUMOCTH
OT copTa u BpeMeHn cbopa ypoxas. [lockonbKy notpe-
651AeTCA TONbKO LeHTPanbHas YacTb KOP3MHKM, COOTHO-
WeHne cbegobHoN ¢pakumn 1 obliein bruomaccol, Npo-
N3BOAMMOWM pacTEHWEM, OYEHb HMW3KOe M COCTaBnsAeT
mMeHee 15-20 %. 3To cooTHoLWeHNKe elle Gonblue YMeHb-
WaeTcsA, ecnnM yunTbiBaTb Takke BKag B obuwylo 6uro-
Maccy, NpefCcTaBneHHbIN noberamu, yaaneHHbIMK C NoJA
06bIUHBIMM arpoTeEXHNYECKMMU NpoLefypamu.

PaznnyHble nccnefoBaHUsa NPOAEMOHCTPUPOBANM Mo-
TEHUMANn apTuoKa Kak MPOTMBOBOCMANINTENbHOIO, M-
NONMUNMANEMUYECKOTO, MPOTUBOMUKPOOHOIO 1 Henpo-
NPOTEKTOPHOro cpefAcTsa Gnarogapa ero opuToxmmmye-
ckomy coctaBy [1-3]. Kpome TOro, B akcnepumeHTe 6Obin
YCTaHOB/MEH BbICOKUA aHTUYNIbLEPOreHHbI MOTeHLMan
yewyek ronoBok C. scolymus [4]. BogHble 3KCTPaKTbl 13
nuctbeB C. scolymus oka3sblBaloT aHTUAMabeTnuyeckoe
[eNcTBME Ha KpbIC C AnabeToM, BbI3BAaHHbIM CTPEMNTO30-

TouuHoMm [5]. MapmMakonornyeckne uccnefoBaHUsA MoKa-
3371 KENYEroHHbIN, renaTonpPOTEKTOPHDINA, AHTUOKCU-
OAHTHbIN, MATKUIA MOYErOHHbIN, aHTUALETEMUYECKNA Y
rurioxosiecteprHeMmyecknin 3bdeKT cyxoro 3KCTpakTa
apTuwoka [6-7].

3a nocnegHue rogbl B CpefHelt A3umn Takxke Habsto-
[aeTca pocT MHTepeca K apTuwokKy [8-9], ctapomy pacte-
HWIO C HOBbIM NPUMeHeHneM B GYHKLMOHaMbHbIX Mpo-
OYKTax NMUTaHuA.

Muwesblie n dapmaLeBTMYECKNE CBOWCTBA Kak bGyTo-
HOB, TaK 1 JINCTbEB APTULLOKA CBSI3aHbl C MX OCOObIM XU-
MUYECKMM COCTaBOM. B nncTbaAx 1 uBeTKax apTuwoka
O0bBHapy>KeHbl anureHnH-7-pyTnHo3ng 1 HapupyTrH [10],
NIOTEONNH-7-TINKO3M1A, NIOTEONMH-7-pyTrHO3Mg [11], xno-
poreHoBasA u KodenHasa Kucnotbl [12, 13], canoHuHbI (Uu-
HapocanoHuH B, uuHapocanoHuH K) [14, 15], pybunb-
Hble [16] 1 gpyrue BellecTBa. B cBA3M ¢ uem 6oratbiii Xu-
MMYECKNA COCTaB U JOCTAaTOYHO BbICOKAA YPOMXaANHOCTb
JenalT 3TOT BWf, NOTEHUUANbHbIM MCTOUYHMKOM Monyye-
Hus 3pdeKkTnBHOrO drTONpPENapara.

Lienblo gaHHOro MccnegoBaHUA ABAETCA oOnpe-
JeneHne Makpo- N MUKPOCKOMUYECKMX MPU3HAKOB fn-
CcTbeB apTuwwoka kontodero (Cynara scolymus L.), Kynb-
TuBUpyemoro B Kbiprbidckol Pecnybnuke, Kak cbipba ans
pa3paboTKn TPaAULNOHHDBIX JIEKAPCTBEHHbIX CPeACTB.

MATEPUAJIbI U METO/ bl

B KauecTBe 06beKTa MCCNepoBaHWA WUCMONb30BaNu
BbICYLUEHHbIE NUCTbA apTUWoKa Kontoyero (Cynara sco-
lymus L.), cobpaHHble B ¢a3y useTeHua B 2023 ropgy
(nioHb) B Owckon obnactm Kbiprbisckon Pecny6nuku
(pycyHok 1). CyliKy OCyLLecTBAANN B €CTECTBEHHbBIX YCNO-
BUAX, B MPOBETPMBAEMbIX MOMELLEHMAX 6e3 JocTyna nps-
MOFO COJTHEYHOTO CBETa.

Ona onpeneneHns NOJIMHHOCTM K3Yy4YaeMoro Cbipbs
NCMONb30BaNN MEeTOAbl MAaKPOCKOMMYECKOro U MUKPO-
cKkonmMuyeckoro aHanmsa. [ina obHapy)KeHWA xapakTep-
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PucyHok 1. Aptuwok kontoumin (Cynara scolymus L.), Kynb-
TuBupyembiii B Kbiproizckoii Pecny6nuke

Figure 1. Cynara scolymus L. cultivated in the Kyrgyz
Republic

HbIX BHELWHWX NPWU3HAKOB JINCTbEB APTULIOKA KOJMoYero
6biN1 NpoBeAeH BHELWHUI OCMOTP aHANMTUYECKOWN Mpo-
6bl BU3yasibHO (NPU HEOOXOAUMOCTU UCMOMb30BaIN Jy-
ny, 10x). Mpwn 3Tom obpallanm BHUMAHME U OLEHMBANN
Takue AMarHoCTUYecKkne MpuU3sHaky, Kak popma nucro-
BOW MNAaCTUHKW, XapaKTep >KWUIKOBAaHWA NUCTA, €ro Kpan
M pasmepbl (OIMHa, WKMPUHA), XapaKTep MOBEPXHOCTH,
LBET, 3aMax U BKYC BOAHOro m3BnevyeHua. Munkpockonu-
yeckoe 1 FUCTOXMMUYECKOE MWCCnefoBaHe MPOBOAU-
nocb B cooTBeTCcTBUM C [ocypapcTBeHHON dapmakoneer
(rd PO) XV un3g., OOC 1.5.3.0003 «Mukpockonunyeckmi
N MUKPOXMMWUYECKUI aHann3 feKapCTBEHHOro pactu-
TENbHOIO CbipbA U JIeKAPCTBEHHbIX CPEeACTB pacTuUTesb-
HOrO MPOUCXOXKAEHMUA»', C NCNONb30BAHNEM MUKPOCKO-
na Leica DM1000 (Leica Microsystems CMS GmbH, l'ep-
MaHuA) ¢ okynapom 10x/20 n obbekTnBamu 10x/0,25,
40x/0,65, 100x/1,25. BbiBOA M300pakeHUA Ha 3KpaH
ocyuwlectBnancA 4epes nporpammy Leica LAS v4.13
Software.
loToBUNM MUKpONpenapaTbl:
®  JINCTOBOW MMACTMHKM (63 KPYMHbIX WIOK) C NoBepX-
HOCTW. B KauecTBe NPOCBETNAOWEN KUAKOCTU WC-
nonb3oBanu 2,5%-1n pacTBOp HaTpuA rMagpoKcmaa.
®  ronepeuYHbli CPe3 rMaBHOW XWIKKM (6NvKe K OCHOBa-
HUo). [AnA pasmaAryeHna oThAesleHHble OT JINCTOBbIX
NMAAaCTUHOK KUMKW 3aMaumBann B CMECU «3TaHON —
ravuepuH - Boga» (1:1:1) Ha 3 cyToK.

TO PO XV m3g. ODOC.1.5.3.0003 «MUKPOCKONMUYECKUA 1
MUKPOXMMUYECKU aHaNn3 feKapCTBEHHOTO pPacTUTENbHOrO
CblpbA 1 NEKAPCTBEHHbIX CPEeACTB PaCTUTENBbHOIO MPOUCXOX-
geHus».  JoctynHo no: https://pharmacopoeia.regmed.ru/
pharmacopoeia/izdanie-15/1/1-5/1-5-1/mikroskopicheskiy-i-
mikrokhimicheskiy-analiz-lekarstvennogo-rastitelnogo-syrya-i-
lekarstvennykh-sred/ Ccbinka akTriBHa Ha 23.10.2024.

PE3VYJIbTATbI U OBCYXAEHUE

M3yuyaemoe cbipbe npepctaBnsetr coborl nMCTbA
NPOAONTroBaTON, WNPOKONAHLUETHON GOpPMbl, ANIUHON
50-70 cm u wupunHom 20-40 cm, HenapHonepucropac-
CeuyeHHble, C 3ybyaTbiMX WM NOMNACTHBIMW CErMeHTa-
MW, Kpan NMcTa KPYynHOropoguaTbli; Yepewwok MACU-
CTbll, CNAab0 BbIPaXKeHHbIN, AJIMHON 3-5 CM, AMAMETPOM
1-1,5 cM, pebpucTblii, ONyLEeHHbIN, C XenoboBraHOM
60p03aKOM Ha MOBEPXHOCTM; >KUJIKOBaHME Mepucroe,
KUIKW C HPKHEWN CTOPOHbI NINCTA CUJIbHO BbICTYMato-
wue, pebpucTble; NOBEPXHOCTb JINCTA CBepPXY cnabo-
onylleHHas, CHM3Y — C rycTbiM 6enoBOMIOYHBIM OMy-
weHnem. Ha KoOHUax NUCTOBbIX MAACTUHOK MMeTCA
TOHKMe WwunnoobpasHble BbIPOCThI. LIBeT BepxHen no-
BEPXHOCTU NINCTa NpV AHEBHOM CBeTe cepoBaTo-3efe-
HbI, MOBEPXHOCTb »KECTKas, HUXKHeW — cepebpurcTo-ce-
pblii M 6E€NOBOMIOYHBIA OT OOUIBHOrO ONYyLIEHUS.
3anax npu pactupaHum cnabblil, BKYC BOLHOrO U3BIe-
YeHMA pe3Kko ropbKuii (pUCYHOK 2).

PucyHok 2. JInctbAa apTulLoOKa Kontovyero

Figure 2. Leaves of Cynara scolymus

B pe3synbTaTte MMKPOCKOMMYECKOrO MCCNeaoBaHuA
MUKponpenapaTa Jncta ¢ NOBepPXHOCTU ObIO YCTaHOB-
NEHO, YTO BEPXHUI 3NNAEPMUC COCTOUT M3 M3oamameT-
PUYECKUX U MHOFOYrOfIbHbIX KNETOK C MPAMbIMY CTEHKa-
MU (PUCYHKN 3, 4), Hag »KUJIKaMu 3nugepMasbHble Knet-
KW — YANIMHEHHble. YCTbMLa BepXHero snngepmmuca osasb-
Hble, ANIMHON 0KOMo 30 MKM, HUXKHEro — Gosniee OKpyrible,
ONVHOW OKOMO 23 MKM. YCTbULA OKpPY»KeHbl 4-5 anngep-



PucyHok 3. Mukponpenapat Ancra ¢ nosepxHocTtun. Bepx-
Hui snugepmuc (06beKTUB 10X%)

Figure 3. Micro preparation of a leaf from the surface.
Upper epidermis (lens 10x)

ManbHbIMW KfieTKamy (@HOMOUUTHBIA Tun) (PUCYHOK 4).
BcTpeuaemMocTb yCTbUL, C BEPXHEN CTOPOHbI UCTA CO-
cTaBnsieT okoso 100 Ha 1 MM?2, C HUXKHel — okono 500 Ha
1 mm2. OnpegeneHvie Gopmbl U OUEPTAHUA KINETOK HIX-
Hero snuaepmnca Bbi3blBaeT TPYAHOCTU M3-3a CrJiOLW-
Horo obunbHoro onylweHna (pucyHkn 5, 6). Tprxombl Nn-
CTa apTULIOKA MpeAcTaBfieHbl NPOCTbIMA W FOJIOBYATbI-
MW BOJIOCKaMM, PACMONIOXKEHHBIMM KaK Ha BEpPXHeN, TaK
N Ha HWXHeN CTOpoHe. lMpocTble BOMOCKM MHOTFOKMe-
TOYHbIE, UMEIT OfHOPAZHOE OCHOBAHWUE, COCTOALLEeE U3
2-8 KOPOTKMX, UHOrda paclnpeHHbIX KneTok. OKaHuu-
BalOTCA NPOCTble BOMOCKU AVHHOWN, TOHKOW, N3BUNCTON
TOHKOCTEHHOWN KneTKoun. BcTpeuyaeMocCTb npocTbiX BONOC-

PucyHok 5. Mukponpenapart nmcra ¢ nopepxHoctn. Hux-
Hul snupepmnc (06bvekTB 10X, 06uUnNMe NpocTbiX N ro-
NoBYaTbIX BOJIOCKOB)

Figure 5. Micro preparation of a leaf from the surface. Lo-
wer epidermis (lens 10x, abundance of simple and ce-
phalic hairs)
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PucyHok 4. Mukponpenapart nucra c nosepxHoctu. Bepx-
HUIA 3nuaepmmnc (06beKTMB 40X, KNeTKM snupepmuca,
ycTbMLa, OCHOBaHWA NPOCTbIX BOJIOCKOB, roJ0BYaTbI
BOJIOCOK)

Figure 4. Micro preparation of a leaf from the surface.
Upper epidermis (lens 40x, epidermal cells, stomata, bases
of simple setae, cephalic seta)

KOB Ha BEpXHeM 3nugepmuce coctaBnsaeT okono 150 Ha
1 MM?, C HWXKHE CTOPOHbI paccynTaTb AaHHbIA MOKasa-
TeNb He MpPeAcCTaBnAeTCA BO3MOXHbIM 13-3a UX MJIOTHOrO
ckonneHus. FonoByaTtblie (MKene3ncTble) BOMOCKM UMeIoT
KOPOTKYI0O MHOTOKJIETOUHYIO ABYPALHYIO HOXKKY U OKPYT-
NYI0 OOHOK/ETOYHYIO FONOBKY AMAMETPOM OKOJIO 35 MKM,
MHOrAa C 3aMeTHbIM »KeNITOBaTbiIM MaC/AHUCTBIM Copep-
»KUMbIM. BcTpeuyaemocTb faHHbIX BONOCKOB Ha BEpPXHEM
anuaepmunce coctasnseT okoso 30 Ha 1 MM, Ha HXKHEM —
okono 60 Ha 1 MM? (pUCyHKM 5, 6).

25 MKm
25 pm

PucyHok 6. Mukponpenapart naucra ¢ nosepxHoctn. Hux-
HUA 3nugepmuc (06vekTMB 40X, 06UNNE NMPOCTbIX N Fo-
NI0BYaTbIX BOJIOCKOB)

Figure 6. Micro preparation of a leaf from the surface. Lo-
wer epidermis (lens 40%, abundance of simple and ce-
phalic hairs)
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MonepeyHblii Cpe3 TNaBHOWM XWIKU (6e3 NNCTOBOWA
NNacTMHKKM) NMeeT nony-okpyrny ¢opmMy co cnerka Bo-
FHYTON afakCuanbHOWN (BepxHen) 1 BbIMyKNo-pebpuncTon
abaKkcuanbHom (HXKHel) MOBEPXHOCTbIO (PUCYHKM 7, 8).

MpoBogAwwme NyyKkn XUNKN pacnpeneneHbl XaoTUYHO
C ajjaKkcranbHO OPVEHTUPOBAHHOWN KCunemom (pUcyHKku 9,
10). MNpoBoasALme Nyykn — KonnatepasbHble, KPymnHble —
OTKpbITblE, MeJIKMe — 3aKpbiTble (pUCyHKU 11, 12), pa3me-
pom 450-550 Mkm 1 70-100 MKM COOTBETCTBEHHO.

BepxHsis (afjakcnanbHas) CTOpoHa
Upper (adaxial) side 24

\ i " Hukwss (a6akcmanbHas)
St Sy CTOpoHa
w7 Lower (abaxial) side

PucyHok 7. lMonepeuHbiii cpes rnaBHoOmM Xunku (nyna x10)

Figure 7. Transverse section of the main vein (magnifying
glass x10)

PucyHok 8. MonepeuHbiii cpe3 rnaBHONM XUIKN C HUKHeN
cTopoHbl. [poBoaAwme nyykn (06beKTUB 4x)

Figure 8. Transverse section of the main vein from the
lower side. Conducting bundles (4x lens)

/ 100 MKkm
- / 100 um
2 £ e

PucyHok 9. MonepeuHbin cpes rnasHon xunku. Nposopgs-
wui ny4yok (06beKkTuB 10x%)

Figure 9. Transverse section of the main vein. Conducting
bundle (10x lens)

PucyHok 10. Monepe4Hblin cpes rnaBHOM XUAKN.

1 - BONIOCKM Ha SNuaepMuce; 2 — KOJJIeHXma; 3 - nposopA-
WK Ny4oK (06beKTnB 10%)

Figure 10. Transverse section of the main vein.

1 - hairs on epidermis; 2 -collenchyma; 3 - conductive
bundle (10x lens)

Bce nyukm umetoT cknepedbuumpoBaHHylo obknag-
Ky, KOTOpasa MOMHOCTbIO OKpPYXaeT KPYMHbIA NpoBoas-
WKW NyYoK. B Menknx — nokanmsyertca co CTOPOHbI ¢o-
3Mbl (CM. prcyHOK 9). Ha anupaepmmce XWNKU MOXHO
HabnogaTb NPOCTble M ronoBYaTble BOMOCKM (CM. pu-
cyHok 10). YronkoBasa KonneHxuma Haumbonee passu-
Ta B pebpax abakcuanbHOW YacTu XUMKK, OfHAKO HEKO-
TOopble €ee yyacTKu pacrnonaralTca cyb6snuaepmarnbHO
Haf KPyNHbIMKM NpoBOAAWMMYK Ny4ykamun. B kneTkax na-
pPEHXMMBI UepeLlKa, Kak 1 B me3odunne nMctoBon nna-
CTUHKM, KPUCTaNNYecKme n ceKpeTopHble o6pa3oBaHUA
OTCYTCTBYIOT.



PucyHok 11. MNonepeuHbil cpes rnaBHOM xunku. Nposopsa-
wue nyyku. OKpacka ¢pnopornioyuHom (06beKkTrB 10x)

Figure 11. Transverse section of the main vein. Conducting
bundles. Floroglucin staining (10x lens)

R LN

25 MKM
25 um

PucyHok 12. MonepeyHbin cpe3s rnaBHON XUAKW. dnuaep-
MuC c BonocKamu. YronkoBas KonneHxuma (06bekTus 40x)

Figure 12. Transverse section of the main vein. Epidermis
with setae. Angular collenchyma (lens 40x)

3AKNTIOYMEHUE

BrnepBble npoBegeHbl Heobxoaumble AnNA YCTaHOB-
NeHnA NOANNHHOCTU U OLEHKM KayecTBa CblipbA nccne-
JOBaHNA MO M3YUYEHUIO MAKPO- M MUKPOCKOMUYECKUX
NPX3HAKOB NNCTbEB apTULLIOKa KOMIOYero, BblpalleHHo-
ro B ycnosuax Kblproisckon Pecny6nukn. Makpockonu-
Yeckue NPU3HAKU: NUCTbA NPOAONTOBaTON, WNPOKONaH-
ueTtHon ¢opmbl, anvHon 50-70 cm n WwmrpuHomn 20-
40 cm, HenapHomneprcTopacceyeHHble, Kpaln nncra Kpyn-
HOropoAYaThI; YepewoK MACUCTbIN, CNabo BblpaXKeH-
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HbIll, PebpUCTbIN; XMUNKoBaHWe nepucToe. Ha KoHuax
NINCTOBBIX MAACTUHOK UMEITCA TOHKME LWNNoobpasHble
BbIPOCTbI. LIBeT BepxHeln NoBepXHOCTU CepoBaTo-3ene-
HbI, HUXHE — cepebpucto-cepblii unu 6enosonnou-
HbI. 3anax nNpu pactupaHum cnabblil, BKYC BOAHOrO
N3BNeYEHUA pe3Ko ropbkumn. Mukpockonudeckue npu-
3HAKU: BEPXHUIN 3NNAEPMUC COCTOUT U3 U3oanameTpu-
YeCKMX W MONUIOHANIbHbIX MHOMOYrOJibHbIX KNeTOoK C
NPAMbIMU CTEHKaMW, Haf XWIKamu 3nupepmalbHble
KNeTKn — yaAnvHeHHble. YCTbuLa BEPXHEro 3NuaepmMmuca
OBasbHble, HUKHero — 6onee okpyrible. YCTbuLa OKpY-
XeHbl 4-5 snngepManbHbIMU KneTKkamu. Tpuxombl Nn-
CTa apTUILUOKa NpefCcTaBfieHbl MPOCTbIMA U TOSI0BYA-
TbiMM BONOCKaMu. lpocTbie BONOCKM MHOFOK/IETOUHbIE,
UMEIOT OAHOPAQHOE OCHOBAHMe, cocToAuee n3 2-8 Ko-
POTKMX, MHOTAa pacWMpeHHbIX KneTok. OKaHuMBaloTCA
NpOoCTble BONOCKN ANMHHOM, TOHKOMW, U3BWINCTON TOH-
KOCTEHHOW KneTkown. [onoBuaTtble BOIOCKM UMEKT KO-
POTKYI0 MHOTFOKJIETOUHYIO ABYPAAHYI0 HOXKY U OKpYr-
Nyl0 OOHOKJ/IETOUHYIO FONOBKY, MHOTAA C 3aMETHbIM »Ker-
TOBaTbiIM MACIAHUCTBIM COAEPKMMbIM. [lonepeyHbin
Cpe3 rMaBHOWN XWMKKU (6e3 NMCTOBOW MNACTMHKK) MMeeT
nonyokpyrnyto popmy CO cCrnerka BOrHyTON ajakcuanb-
HOWM W BbINYKNO-pebprCTON abaKCManbHOM MOBEPXHO-
cTblo. MMpoBoaAawme nNyuykn — KonnaTepasbHble, Kpymn-
Hble — OTKpbITble, MefnKne — 3aKkpbiTble. Ha anugepmu-
ce KWK/ MOXHO Habnogatb NpocTble U rojoByaTble
BOJOCKMU.

MonyyeHHble JaHHble PeKOMeHAYTCA AnA COCTaB-
NeHMA NpoeKTa COOTBETCTBYIOLWEN HOPMATUBHOM AO-
KyMeHTauum B pasgen «BHelwHve nNpu3HaKku U MUKPO-
cKonuay.
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