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N3noxkeHbl pe3ynbTaThl U3YYCHHS] MHUKPO-
JTUATHOCTUYECKUX TMPU3HAKOB JIUCTAa, CTe-
Onsi, yepelika JHMCTa WBaH-9asi Y3KOJIUCTHO-
ro (Chamenerion angustifolium (L.) Scop.),
CEeMENCTBa KUIIPEHHbIC, WJIM OCIMHHUKOBBIC
(Onagraceae), npouspacraromero Ha Cepep-
HoM KaBkase, HEOOXOAMMBIE ISl YCTaHOBIE-
HUS TIOJUTMHHOCTH CHIPbSI.

KuaroueBbie  ciaoBa:  mopdororo-aHa-
ToMHU4Yeckoe wuccienoBanue, Chamenerion
angustifolium (L.) Scop., uBaH-4ail y3KOJIUCT-
HBIN, aHATOMUYECKOE CTPOCHHE JINCTA, YCThHY-
HBIC aIlapaThl, YEPEIIOK, CTEOCITb.

HccnenoBanre nepCreKTUBHBIX PECYPCHBIX
BUJIOB, Mpou3pacTammux Ha Tepputopun Ce-
BepHoro KaBkasa, sBisieTCs OTHOM U3 aKTyallb-
HBIX 3aj7lad coBpeMeHHOU (apmanuu. J[aHHOE
UCCJIEJIOBAHNE BXOJIUT B KOMILUIEKCHOE H3yde-
HUE TEPCIEKTUBHBIX PECYPCHBIX BHIOB (piio-
pb1 CeBepHoro KaBkaza [1-5]. JlekapcTBeHHbIE
CPEICTBA PACTUTEIHHOTO MTPOUCXOXKICHHS TIPU-
BJICKAIOT BHUMaHHE MHOTHX HCCIIeZOBaTeleH.
WHuTepec k mpenctaBuUTeNIsIM poja XaMepHoH
CBSI3aH C TE€M, YTO B MOJIOJBIX JHCTBSIX M KOP-
HEBUIIAX HMBAaH-4asl y3KOJIUCTHOTO COMAEPIKHUT-
cst 10 % nyOuiabHBIX BeUIeCTB, OOHAPYKEHbI
nexTuHbl, BUTaMuH C, caxapa, OpraHudyeckue
KUCJIOTHI, TIEKTUHBI, almKaaouasl. JlaHHBINA BUJ
OTHOCHUTCSI K MeIOHOCaM, KaK U ONU3KHUI BHI,
IpOU3pacTaloIi Takke Ha Tepputopun Kas-

The article covers the results of the study
for micromorphological signs of leaf, stem,
petiole of Chamenerion angustifolium (L.)
Scop., from Onagraceae family, which grows in
the Northern Caucasus, necessary to establish
raw materials authenticity.

Keywords: morphological and anatomical
study, Chamenerion angustifolium (L.) Scop.,
great willow-herb, anatomical structure of leaf,
stomatal apparatuses, stalk, stem.

Research for prospective resource of spe-
cies growing in the North Caucasus, is one of
the urgent problems of modern pharmacy. This
investigation is a part of a complex research for
prospective flora resources in the North Cauca-
sus. Plant drugs of vegetable origin attract the
attention of many researchers [2]. The interest
in representatives of Chamenerion genus is
conditioned by the fact that young leaves and
rhizomes of willow-herb contains from 10 to
20% of tannins, lectins, vitamin C, sugars, or-
ganic acids, pectins, alkaloids. This species be-
longs to a bee plant, as well as closely related
species, which as well grows in the Caucasus,
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Ka3a, UBaH-4ail KaBKa3CKUH, KOTOPBII BCTpeUa-
€TCsl B OCHOBHOM B CKaJIbHO-OCBIITHOM 30HE [6,
7]. IBan-4ail y3KOJUCTHBIN HAKAIJIMBAET BUTA-
MuH C u n1younsHbIe BelecTna [8].

Cpeny MHKpO3JIEMEHTOB, OOHapYKEHHBIX
B PACTEHUH, CIEAYET YNOMSHYTH O JOBOJIBHO
OO0JIBIIION KOHIEHTPAIMHU Kelle3a, MEIU U Map-
rada. B 100 r 3enéHoil Maccel MBaH-yas y3-
KOJIUCTHOTO COIepKUTCs 23 Mr xeinesa, 1,3 mr
Hukens, 16 mr mapranua, 1,3 mr turana, 0,44
Mr moiubzaeHa u 6 mr 6opa. B HagzemHo# ya-
ctu pactenust umeercs 10 20 % Oenka, coneit
¢docdopa, kampius, kobambra. Kpome TorO,
OOHapy>XeHbl Kaluid, KalbLWH, JUTHH U 1.
JIEMEHTHl. B KOpHSAX KOHLIEHTpauusi TaHHWHA
MoxkeT gocturath 10 20 Mr/ % (B JIHCTBSIX €ro
oxono 10 mr/ %). Hactou u oTBapbl JHCTHEB
uBaH-yasi 00JIaal0T CUIIbHBIM MPOTUBOBOCHA-
JUTENbHBIM U OOBOJIAKMBAIOLINM CBOWCTBa-
MH, OOYCIIOBJICHHBIMM TaHUHAMU U CIIU3bIO
(monmucaxapunamu). OH UMEET CaMblil BBICO-
KUHA KO3(PPULIMEHT NPOTUBOBOCHIAIUTEIHHOTO
JEUCTBUS CpPEAM HCCICNOBAHHBIX pPAaCTEHUU
oTeuecTBeHHOI ¢uiopel. B Hayane 70-x romos
XX Beka Ipynrol poCCUNUCKUX CIELHAINCTOB
BO BcepoccuilckoM OHKOJIOTMYECKOM LIEHTpe
PAMH Opin1 momyden mpenapar «XaHepoin».
ChIpb€M JUIS €10 MOIYYEHMsI CIIYy’KUIIU COLIBE-
TUSl MBaH-4asi, coOOpaHHbIE B (pase MaccoBOro
uBeTeHus. bbulo oOHapyKeHO, 4TO MBaH-4al
o0NaaeT BBIPAKEHHON LUTOCTATUYECKOH U
IrEeMarnlOTUHUPYIOIEH — aKTUBHOCTBIO, YTO
IIOATBEPKIAEHO 3KCIIEPUMEHTAIIBHBIMU HCCIIE-
JOBaHUSIMH. XaHepoJa 001agaeT MpOTHBOOILY-
XOJIEBBIM JIeUCTBHEM [8&].

B HapogHOl MegunuHe pacTeHue IpHU-
MEHsieTcs NpU TOHOpee, cuduimce, JUCTbS U
LBETYIYI0 HaJ3€MHYIO 4aCTh UCIOJb3YIOT KaK
PaHO3a)KUBJIAIOLIEE CPENCTBO IIPU OTUTE, AHTH-
He, A3BE XKeyaKa, IPY MUTPEHU U KaK CEaTuB-
Hoe. OTBap JIMCTHEB TPAaBHUKU HAa3HAYaIM IpU
30JI0TyX€, >KEIyJOUYHbIX 3a00JIEBAaHUSIX M Kak
CHOTBOpPHOE. 3HaXapH MCIIOJIb30BAIN UBaH-yail
IIPY JIEYEHUH IHIIETICUH, aJIKOIOJIBHBIX IICUXO-
30B, MaJIOKPOBUH, KaK MSTYUTEIBHOE U IOTO-
TOHHOE IIPU MPOCTYZE, a TaKXKe NPHU JICYEHUU
Pa3IMYHOIO BU/A 3JI0KAUECTBEHHBIX OITyXOJIEH.
JlelicTByeT yCIIOKaWBAKOLIE Ha LEHTPaIbHYIO
HepBHYI0 cuctemy. [lo cBouM cenaTMBHBIM
CBOMCTBAaM OH HECKOJIBKO YCTYIIA€T BajJepUaHE
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Caucasus willow-herb, which grows mainly in
rocky talus zone [6, 7]. Chamerion angustifoli-

um accumulates vitamin C and tannins [8].

A quite high concentration of iron, copper
and manganese should be mentioned among
the trace elements found in the plant. 100 g of
green mass of willow-herb contains 23 mg of
iron, 1.3 mg of nickel, manganese 16 mg, 1.3
mg of titanium, molybdenum, 0.44 mg, and
6 mg of boron. The aboveground plant parts
have 20% protein, phosphorus, calcium, co-
balt. Furthermore, we detected potassium, cal-
cium, lithium, and others elements. The roots
tannin concentration can reach up to 20 mg%
(in its leaves about 10 mg/%). Infusions and de-
coctions from the leaves of willow-herb have
strong anti-inflammatory and shielding proper-
ties due to tannins and slime (polysaccharides).
It has the highest rate of anti-inflammatory
action among the studied native flora plants.
In early 1970s, a group of Russian specialists
from the Russian Academy of Medical Scienc-
es Cancer Center obtained hanerol drug. Blos-
soms of willow-herb, collected in the flowering
phase served as raw materials for its produc-
tion. It was found that the willow-herb has a
pronounced cytotoxic and hemagglutinating
activity, which was confirmed by experimental
studies. Hanerol has an antitumor effect [8].

In folk medicine the plant is used in gon-
orrhea, syphilis treatment, leaves and flower-
ing aerial parts are used as a wound-healing
agent, in otitis, angina, gastric ulcers, migraines
treatment, and as a sedative. A decoction of
the leaves herbalists prescribed for scrofula,
stomach disorders treatment, and as a sleep
aid. Healers used willow-herb in the treatment
of epilepsy, alcoholic psychoses, anemia as an
emollient and diaphoretic for colds, as well as
in the treatment of various types of malignant
tumors. It has a calming effect on the central
nervous system. According to its sedative prop-
erties, it is slightly inferior to valerian drug, but
it has other properties that have no valerian.
Ivan-tea is able to change the conditioned re-
flex activity of a human, and therefore it is very
effective in the neuroses treatment.

Chamerion angustifolium (Chamenerion
angustifolium (L.) Scop.) belongs to the Cha-
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JIEKapCTBEHHOM, HO 00NajaeT IpyruMHU CBOM-
CTBaMH, KOTOPBIX y BaJlepuaHbl HeT. MBaH-yail
Croco0eH HM3MEHATh YCIOBHO-PEIICKTOPHYIO
JESATEIIbHOCTh YEJIOBEKA, U I03TOMY BeChbMa
3¢ PEeKTUBEH IPH JICYEHUH HEBPO3O0B.

WBan-vaii unu kunpeit ysxonuctuslii [Cha-
menerion angustifolium (L.) Scop.; cuHOHUM
— Epilobium angustifolium L.] oTHOCUTCS K
pony Chamaenerion (Chamerion), ceMeUCTBY
KHUIPEHHbIC WK OCIUHHUKOBLIE (Onagraceae),
NOPSAAKY MUpTOLBETHBIE (Myrtales).

VBan-yail y3KOIMCTHBIM — MHOIOJIETHEE
JUINHHOKOPHEBUILHOE TPaBSIHUCTOE PACTEHUE
BbicoToi 100150 (mo 200) cm. KopueBuiie
TOJICTOE, IOJ3y4yee, Ha BEPTUKAIbHBIX M TO-
PU30HTAIBHBIX KOPHSIX Ppa3BUBAKOTCS MHOIO-
YHCJICHHbIC JONOJIHUTENbHBIE TToukH. CTebernb
IPSAAMOCTOSIYMM, OKPYIUIbIM, IPOCTOM, IOJIBIM,
rycto oOnucTBeHHBIA. JIUCThS ouepemHbie,
CUJSIUME, UHOIZIA C OYEHb KOPOTKMMHM 4Yepelll-
KaMH, MpOCThIe, (popMa JTUCTOBON IIIACTUHKU
JAHIETHAs, K OCHOBAaHUIO KIMHOBHUJHO CY-
KEHHBIE, M0 Kparo 3yOuaTble WJIN LEJIbHBIE.
Congerust 6orpuouaabie. L{BeTku ¢ ABOMHBIM
OKOJIOLIBETHHKOM, YETBIPEXWICHHBIE, 000€Mo-
Jble, COOpaHbl B PEIKYIO BEPXYILICYHYIO KUCTb
mHo# 30—45 oM, 61enHO-po30BbIe, pexe Oe-
able. HekTapHO€ KOJIBIO pacooKEHO BOKPYT
ctonbuka. Benunk 2—-3 cM B auamerpe [6].

Chamenerion angustifolium (L.) Scop. —
reoput, xame(uT, roJapKTUUYECKHI 3JIEMEHT,
IIPOM3PACTAET B IIMPOKOJIUCTBEHHBIX JIECaX, B
cybanbnuiickoM mosice 10 2600 m.H.y.M. [7, 9].
MBan-yail y3KOJIMCTHBIA OTHOCUTCS K OITyLICU-
HO-KyCTapHMKOBOH  HKOJIOTO-(UTOICHOTHYE-
ckoii rpynre [8]. PacipocTpaHeH B TOpHBIX Jie-
cax, Ha BBICOKOTPABHBIX JIyrax, IpoU3pacTaer
Ha JIECHBIX OMYIIKaX M CyOaJbIMUCKUX JTyTax.
Bcerpeuaercs B JIECHOW 30HE W JIyTOBO-CTEII-
HOM Tmosice. XapakTepHBIM MeCTOOOUTaHHEM
JUIS UBaH-4asi y3KOJUCTHOIO SABJISIOTCSA U 30HBI
PEUHBIX JOJIMH, a TAaKXe€ MOPEH, KpOME TOTO,
BCTpEYAeTCsl Ha MECTax moxapui [7].

Ha tepputopun KMB teppurtopus pacnpo-
CTPAaHEHUs JaHHOT'O BUJA OXBAaTbIBAET OKPECT-
Hoctu roponoB Kucnosojck, [Isturopck, beke-
meBcKoi [9].

maenerion genus, Onagraceae family, Myrtales
order. It is a perennial long-rhizome herbaceous
plant 50-150 (200) cm. Rhizome thick, creep-
ing, vertical and horizontal roots develop nu-
merous additional buds. Stem erect, rounded,
simple, naked, densely leafy. Leaves alternate,
sessile, sometimes with very short petioles, the
simple shape of the leaf blade lanceolate, nar-
rowed to the base of a wedge on the edge ser-
rated or entire. Inflorescences botrioid. Flowers
with a double perianth, bisexual, collected in
a rare apical brush 10-45 cm long, pale pink,
rarely white. Nectarine ring is disposed around
the column. Corolla 2-3 cm in diameter [6].

Chamenerion angustifolium (L.) Scop. —
Geofit, hamefit, holarctic element, grows in
deciduous forests in the subalpine zone up to
2600 m above sea level [7, 9]. Chamerion an-
gustifolium refers to low shrub eco-phytoceno-
tic group [8]. It grows in the mountain forests,
tall grass meadows, forest edges, and subal-
pine meadows. It occurs in the forest zone and
meadow-steppe zone, river valleys, as well as
moraines, are a typical habitat for willow-herb
moreover, found in the field of fires [7]. In
the Caucasus Mineral Waters area this species
grows in Kislovodsk, Pyatigorsk, Bekeshevka.
[9].

The plant material was fixed in the system:
ethyl alcohol 70% — glycerol — water in a
ratio of 1:1:1. Cross sections of the stem, the
leaf blade and petiole was carried out using
the blade, staining was performed following
histochemical reagents - phloroglucinol solution
of sulfuric acid and 50% for the detection
lignified elements Lugol reagent to detect the
localization of starch grains. These slides are
examined using BIOMED-2 microscope with
Digital Camera Electronic Eyepiece MD300
(3.1 megapixels).

Leaf blade has a dorsoventral type. The
mesophyll is situated under the upper epidermis.
In the area of the main vein collenchyme is
located under the epidermis leaf in 1-2 layers.
The conductive system is represented by a large
dorsal vascular bundle collateral type crescent-
shaped. Xylem is oriented to the ventral
part. The presence of parenchymal vascular
bundle sheath is specified. Sclerenchyma not
developed.
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[IpoBeneno  MopdoI0ro-aHaTOMUYECKOE
HCCIIEZIOBAHNE BEreTaTHUBHBIX OPraHOB HBaH-
Yasi y3KOJIUCTHOTO. PacTurenbHoe chipbe PUK-
CUpPOBAJIM B cUCTeMeE: crupT 3TUioBbI 70%
— IJIMLEpUH — Boja B cootHowenuu 1:1:1. Ilo-
nepeyHble Cpe3bl cTeOIs, IMCTOBOM MIIACTUHKU
1 YepelllKa JUCTA BBIIOIHSIM C IOMOILBIO JIE3-
BHI, OKpallMBaHHUE MPOBOJUIN CIIETYIOLUMU
TUCTOXMMUYECKUMU PEAKTUBAMU — PACTBOPOM
¢dnopormonHa U KUCIOTHl cepHor 50% st
BBISIBJICHHSI JTUTHU(DUIIMPOBAHHBIX 3JIEMEHTOB,
peakTuBOM JI¥OroJIs 17151 BBISABJICHHUS JIOKAJIN3a-
LMY KpaXMaJibHbIX 3epeH. [lomydyenHble MUKPO-
rpenaparbl U3y4ajid ¢ MOMOIIBIO MHKPOCKOIIA
BUOME/I-2 ¢ ¢oronacankoii Digital Camera
Electronic Eyepiece MD300 (3.1 megapixels).

JlucToBasi TUIACTMHKA JOP30BEHTPATILHOIO
tuna. [log BepxHell snuaepMoi pacroioKeH
najgucaaHeliii Mesodumi. B obnactu rmaBHOU
KWIKWA TOJ SIUAECPMOM pacIoyiaraeTcs Iuia-
cTuHYaras koyuienxuma B 1-2 cnost. [IpoBossi-
masi CUCTEMa MPEACTABICHA OAHUM KPYITHBIM
JIOp3aJbHBIM TPOBOSIIMM ITYYKOM KOJuIaTe-
paIpHOTO THIIA TOMYTyHHOU dopMmbl. Kenmema
OPHUEHTHUPOBAHA K BEHTPAJIbHON 4acTH. Xapak-
TEPHO HAJIMYUE NApEHXUMHOU OOKIIaJKU IPO-
BozALIETO Iyuka. CKIepeHXHMa He pa3BUTa.

Uepenrok Ha MOMEPEYHOM CEYEHUH MOJKO-
BoOOpaznoii opmel. Ilox snunepmoii pacmo-
JIOKEHA KOJUIEHXMMa IJJACTUHYAaTOro THIIA B
2 cnos. IlpoBoxdmas cucrema IpeacTaBiIeHa
OJTHUM KpPYIIHBIM KOJuIaTepaiabHbIM IMydkoM. K
(J105MHOI YacTH My4Ka MpUIIEraeT 30Ha CKIe-
PEHXUMHBIX BOJIOKOH.

dopma cTedst Ha TONePEeYHOM CEUCHUH 15~
turpanHas. [log snuaepMont pacnosiokeHa KoJi-
JIEHXMMa YTOJIKOBOTO U IJIACTUHYATOIO TUIA, B
OCHOBHOM COCPEJOTOYEHHAsI B 30HE BBICTYIIOB.
[epunuknnueckas ckiepeHxuma o0pasyer OT-
JIeIIbHBIE YYAaCTKH BOJIOKOH, PacCIIOJIOKECHHbIE
HaJ nOpoBoAsAIIMMH myuykamu. [IpoBomsiias
cucrteMa IyuykoBoro tuna. Kcuiema cocrout
U3 COCYJIOB U IIAPEHXUMHBIX IEMEHTOB. Pro-
9Ma COCTOUT U3 CUTOBUAHBIX TPYOOK U KJIETOK
CIyTHUL. B nieHTpasbHON 4acTu pacloaokeHa
MapeHX1Ma CepILEBUHBI.
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Pucynok 1 — Bunewnuit 6uo ugean-uas
Y3KOUCMHO20
(Chamenerion angustifolium (L.) Scop.)
Figure 1 — The herbier of Chamenerion
angustifolium (L.) Scop.

Petiole on cross-section has a horseshoe-
shaped form. Under the epidermis collenchyme
is situated by 2 layers. The conductive system
is represented by a large beam of collateral
bundle. Sclerenchyme fibers are situates by the
phloem of the beam adjacent area.

A cross section of the stem is pentagonal.
Collenchyme is located under the epidermis and
the angle plate type, mostly concentrated in the
area of the projections. Pericyclic sclerenchyme
fibers form separate portions arranged above
the conductive beams. Beam type conductive
system. It composed of xylem parenchymal
and vascular elements. Phloem consists of sieve
tubes and cell companions. The central core is
parenchyme.
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Pucynok 2 — Ilonepeunwtit cpe3 aucmosoii niacmunku (A, b), nonepeunwiit cpesz uepeuika
aucma (B, I') usan-uas y3xonucmnozo (Ys. x160, x640)
Figure 2 — Cross lamina (A, b), a cross-section of the petiole leaf (B, I') of Chamenerion an-
gustifolium (L.) Scop.

Pucynok 3 — Ilonepeunstii cpe3 cmeona uean-uasn y3konucmuozo(A,b)
A — obwuii 6uo; b — ¢hpazmenm nonepeunozo cpeza (Ye. X160, x640)
Figure 3 — a cross-section of the stem of Chamenerion angustifolium (L.) Scop.
A — general view, b — a fragment of the cross-cutting
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OnuaepMa JIMCTOBOM IIACTUHKU

JInCT runoCTOMaTU4YeCKUM, TaK KaK yCTbUY-
HBIE alIaparbl pacloIOKEHbl TOJIbKO HA HUXK-
HEU 3nuAepMe. YCTBUUYHBIE allllapaTbl aHOMO-
LUTHOIO TUma.TpUxXoMbl OTCYTCTBYIOT. PopMa
OCHOBHBIX KJIETOK BEpXHEH DIUACPMBI — MHO-
rorpaHsas, a (oopmMa OCHOBHBIX KJIETOK HHXK-
Hell anuaepMbl ¢1a00 BOTHUCTAS.

The epidermis of the leaf blade

The leaf is hypostomatic since stomatal
apparates are located only in the lower epidermis.
Anomocytic type stomatal apparatus. No
trichomes. Form of the main upper epidermis
cells is multi-faceted, and the shape of the
bottom of the main cells of the epidermis is
slightly wavy.

Mo s 05 e / %
Pucynok 4 — nuoepma nucmoesoit nnacmunku (A, b — eepxnasn, B, I' — nuxicnuns)
uean-uasn y3konucmuozo (Ys. x160, x640)
Figure 4 — The epidermis of the leaf blade of Chamenerion angustifolium (L.) Scop.
(A, b, upper, B, I' — lower)

[Tonepeunslii cpe3 KOpHEBHUIIA

KopneBuiie umeeT numHIpuyecKyto Gop-
My Ha nonepeyHoM ceuenuu. [lokpoBHas TkaHb
npencraBieHa Qememon. [lapenxuma Kopbl
COCTOUT M3 JKUBBIX TOHKOCTEHHBIX MAPEHXUM-
HBIX KJIeTOK. Cpear HUX pPacIONOKEHBI KIET-
KH-UUO00NIACThI, COAEPIKAIINE IPYy3bl OKcaIara
kanpius. [IpoBomsinas cucremMa He My4YKOBO-
ro tuna. Kcunema 3aHMMaeT OCHOBHOU 00b-
eM mornepeyHoro cpesa. Kcunema coctouT u3
KPYMHBIX COCY0OB U JTUTHU(PHUIIMPOBAHHOMN Ma-
peHXUMBI. B 11eHTpansHOM yacTu cpesa pacro-
JI0KEeHA MapeHXUMa CepALICBUHBI.

A cross section of rhizome is cylindrical

The covering tissue is represented by a
phellem. The parenchyme of the cortex consists
of living thin-walled parenchyma cells. Among
them are arranged-idioblast cells containing
calcium oxalate druses. Beam type conductive
system. Xylem takes the bulk of the cross-
section. Xylem consists of large vessels and
lignifying parechyme. The central part is cut

core parenchyme.

Pucynok 5 — Ilonepeunulii cpe3 KoOpHesuuwya u6aH-4asn Y3KOIUCHIHOZ0.
A — o6wuii 6uo; b, B — ¢hpazmenmuot nonepeunozo cpeza (Ye. X160, x640)
Figure 4 — Cross section of the rhizome of Chamenerion angustifolium (L.) Scop.
A — general view, b, B — fragments of the cross-cutting
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ITonepeuHslit cpe3 KOpHs

Kopenr nmeer BropuuHoe crpoenue. Ilo-
KpOBHAsl TKaHb Npe/ACTaBleHa (eIeMon, Mo
KOTOPOW pacnojokeHa MepHLUKINYecKas Ma-
peaxuma. @nosma mnpencTaBIeHA MEIKUMHU
CUTOBHUIHBIMU deMeHTaMu. Kcunema nudde-
PEHLIMPOBAaHA HA MEPBUYHYIO M BTOPUYHYIO.
[lepBuunas kcunema oopasyer 3 nyua (Tpuapx-
Has).

Cross section of root

The root has a secondary structure. The per-
iderme is presented by phellem with pericyclic
parenchyme under. Phloem consists of small
sieve elements. Xylem is differentiated into
primary and secondary. Primary xylem forms 3

beams (triarch type).

Pucynok 6 — Ilonepeunsiii cpe3 KOpHa U8AH-4asA Y3KOTUCIMHO20
A — oowuii 6uo; b — ¢hpazmenm nonepeunozo cpeza (Ye. X160, x640)
Figure 5 — Cross section of a root of Chamenerion angustifolium (L.) Scop.
A — general view, b — a fragment of the cross-cutting

HpOBeI[eHHBIC HUCCIICAOBAHUA MOTYT OBITh
B ﬂaaneﬁmeM HCIIOJIB30BaHbl 1JIsd CO3JaHUA
HOpMaTI/IBHOﬁ JOKYMCHTAIMW Ha JICKAPCTBCH-
HOC PAaCTUTCIIBHOC ChIPhLE.
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The studies can be further used to create the
normative documentation on medicinal herbs.
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