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MORPHOLOGICAL AND ANATOMICAL RESEARCH OF THE AERIAL PART
OF ATRAGENE ALPINA L.

Topicality. Alpine clematis (Atragene alpina L.) synonym (Clematis alpine Mill.) — a perennial herbaceous liana that grows in the
mountain forests of the Carpathians. Widespread in the forests of Northeast Asia, Europe and North America. Atragene alpina L. is
also grown as an ornamental plant.

The Atragene alpina L. herb is used in traditional medicine for heart failure, tumors, for resorption of various types of cysts (in the
liver, kidneys, uterus), treatment of fibroids, mastopathy, endometriosis, polycystosis, as well as for headaches, pulmonary tuberculosis,
flu, colds, metabolic disorders, malaria, epilepsy, and as a general strengthening remedy. Externally — for paralysis, rheumatism,
scabies, acne.

The aim of the work was to study the morphological and anatomical structure of the aerial part of alpine clematis
(Atragene alpina L.) and establish the diagnostic features of the raw material.

Research materials and methods. The material for the research was alpine clematis herb, which was harvested in the Rakhiv
district of the Zakarpattia region in June 2022 (the vicinity of the southwestern slope of the Chornohora ridge (1750 m above sea
level) near Lake Breneskul). The morphological structure of alpine clematis herb was studied using a magnifying glass and a binocular
microscope. The study of anatomical features was carried out in accordance with the requirements of The State Pharmacopoeia of
Ukraine monograph «2.8.23. Microscopic research of medicinal plant raw materials». Fresh and dried raw materials were used. For
anatomical study, temporary micropreparations of surface preparations of alpine clematis leaf, stem, and petals were made. When
studying temporary preparations, the optical device Delta Optical Genetic Pro was used and fixed with the help of the camera Delta
Optical DLT-Cam Pro.

Research results and their discussion. The macroscopic features of Atragene alpina L. herb have been determined: features of the
structure of the leaf blade (length, shape, apex, base, edge) and the presence of a petiole; type and structure of flowers, characteristics
of the stem (length, shape, surface, branching) and seed (shape, size, surface). According to the results of the microscopic analysis, it
was established that the basal cells of the upper epidermis of the leaf plate with weakly wavy and evenly thickened walls; cells of the
lower epidermis with strongly convoluted walls; stomatal complex of the anomocytic type, the cells of which are present in greater
amount in the lower epidermis of the leaf. The cells of the epidermis of the stem are straight-walled, elongated in the tangential
direction, diacytic type stomatal complex; the stem is covered with simple multicellular hairs; sclereids with slit-like and branched
pores are present. The cells of the upper epidermis of the petal are elongated with straight walls, the cells of the lower epidermis are
tortuous, stomatal complex of the diacytic type, located only on the lower epidermis, on the surface of the petals there are simple hairs
with longitudinal wartiness, petals and sepals are characterized by the presence of calcium oxalate druses.

Conclusions. The main morphological and microscopic diagnostic features of the aerial part of Atragene alpina L. have been
studied and established. The obtained data will be used to develop regulatory documentation for the researched raw material —
Atragene alpina L. herb.

Key words: morphological features, anatomical features, herb, leaves, flowers, Atragene alpina L.
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MOP®OJIOTO-AHATOMIYHE JOCJIJ)KEHHS HAJI3EMHOI YACTUHH
ATRAGENE ALPINA L.

Axmyanvuicme. Knsoicnuk anvniticokuti (Atragene alpina L.) cunonim (Clematis alpine Mill.) — 6aeamopiuna mpag snucma
qiana, sxa 3pocmac 8 2ipcokux nicax Kapnam. Howupena 6 aicax Ilisniuno-Cxionoi Asii, €eponu i [lisniunoi Amepuxu. Bupowyromo
Atragene alpina L. i sk dexopamugny pociuny.

Tpasy Atragene alpina L. y mpaduyitiniti meuyuni 6UKopucmogyloms npu cepyesiii HedoCmamHocmi, NyXauHax, 0 pO3CMOKMy-
8aHHA PI3HO20 POOY Kicm (V neuinyi, HUpKax, mamyi), 1ikyeauHi gpiopomiom, miom, macmonamii, eH0oMempio3y, NOXIKICMO3Y, a MAKOHC
npu 20108HUX OONSX, MYOEPKYIbO3I lecetb, 2puni, 3acmyol, npu NOPYUWeHHi 0OMIHY Peuo8uH, MAApIl, eniiencii, ma K 3a2arbHO3MilY-
HI08anbULL 30CT0. 308HIUHBO — NPU NAPANIYI, PEEMAMU3MI, KOPOCMI, 8Y2PO8ill BUCUNYI.

Memoro  pobomu  Oyno  susyumu  MOp@on020-aHamomiyHy — 6y008y HAO3eMHOT YACMUHU  KHAMCHUKA — ANbNIUCLKO20
(Atragene alpina L.) ma écmanosumu 0iacHoCMuyHi O3HAKU CUPOBUHU.

Mamepianu ma memoou docnidxcenna. Mamepianom 01 00CnioHceHHs OYIA KHAMCHUKA ANbNIUCLKO20 Mpasd, AKY 3a20mos-
asau ¢ Paxiecvkomy paiioni 3axapnamcvkoi obracmi 6 uepsni 2022 p. (oxonuyi nigdeHHo-3axi0H020 cxuny xpeoma Yoprnocopu
(1750 m H.p.m.) nobauzy ozepa bpeneckyn). Mopghonoeiuny 6y008y KHAMCHUKA ATbRIICLKO20 MPABU BUBYATU, BUKOPUCTIOBYIOUU VI
ma GIHOKYIAPHULL MIKPOCKON. BusuenHs anamomivnux 03Hax 30IUCHI08AU 8IONOBIOHO 00 6uMo2 MOHocpagii [epocasnoi @apmakonei
Vrpainu «2.8.23. Mikpockoniune 0ocnioocents niKapcvKoi poCIUHHOL cupoguHiLy. Bukopucmogysanu ceiocy i 6UCYuleHy CUPOBUHY.
Hna anamomiunozo usveHHs SUSOMOBIANU MUMUACOS] MIKPONPENnapamu noeepxHesux npenapamie aucmkad, cmeoid, nenocmox
KHAJICHUKA anbniticokozo. Ilpu eusuenni mumuacosux npenapamie guxopucmosysanu onmuynuii npunao Delta Optical Genetic Pro
ma ¢hixcysanu 3a donomozoio kamepu Delta Optical DLT-Cam Pro.

Pesynomamu docnioyncenns ma ix 0062060pennsn. Buznaueno maxpockoniuni o3naxu mpasu Atragene alpina L.: ocobnusocmi
0Y008U TUCTNKOBOI NIACMUHKY (008X#CUHA, (POpMA, 8ePXIBKA, OCHO8A, KpAll) Ma HAABHICIb Yepelka,; mun i 6y006a KeIimok, xapaxkme-
pucmuxu cmebna (006xcuna, Gopma, NOEePXHs, PO3LANYHCEHH) Ma HACIHHA (hopma, posmip, nosepxHa). 3a pe3yibmamamu MiKpOCKO-
NIYHO20 AHANI3Y BCAHOBIEHO, WO OA3UCHI KAIMUHU 8ePXHbOI enidepmu TUCTNKOB0I NIACTIUHKYU 3 CIAOOXGUIACIIUMU I PIBHOMIPHO
NOMOGUeHUMU CINIHKAMU, KIIMUHU HUIICHLOI eni0epMu 3 CUTbHO38UBUCTHUMU CINIHKAMU, NPOOUXOBULL KOMNIIEKC AHOMOYUTNHO20 MUNY,
KIIMUHU 5IK020 8 OLIbulill KITbKOCME HASAGHI 6 HUJICHIL enidepmi nucmia. Knimunu enioepmu cmebna npsamoCcminti, GUmMsAcHYmi 6 mat-
2eHMANbHOMY HANPAMKY, NPOOUXOBULl KOMIIEKC O0iayumno2o muny, cmeoio nokpume npOCMUMU 0A2AMOKIIMUHHUMU BONOCKAMU,
HAsBHI CKaepeiou 3 WinuHONOOIOHUMUY [ 2anysucmumu nopamu. Knimunu eepxuvoi enioepmu nentocmku 6umseHymi 3 npsmumu Cmit-
Kamu; KATMUHU HUICHbOT enioepmu 36U8UCTi; NPOOUX08Uti KOMIIEKC OiayumHo20 muny, 3 pO3MIilyeHHAM MIIbKU Ha HUNCHIL enioepmi;
Ha NOBEPXHI NENOCMOK 3yCMPItaOmbCs RPOC 0IOCKU 3 NOB3008HCHLOI0 DOPOOABUACIICIIO, NETIOCMKU | YAUWLOTUCTIKY XAPAKMePU-
3VIOMbCA HAABHICIIO OPY3 KATbYII0 OKCANAMY.

Bucnosku. Busueno ma eécmanoeneHo OCHO8HI MOP@ON02IuHI Ma MIKPOCKONIUMI OiAeHOCMUYHI O3HAKU HAO3EMHOI YacmuHu
Atragene alpina L. Ompumani oaui 6y0yms GUKOpUCMAHI O/ PO3POOKU HOPMAMUSHOI OOKYMEHMAayii Ha OOCIIONCYEAHY CUPO-
sumny —Atragene alpina L. mpasy.

Knrouogi cnosa: mopgonoeiuni osnaku, anamomiuni o3naku, mpasa, nucmku, keimxu, Atragene alpina L.
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Introduction. Topicality. Alpine clematis (Atragene
alpina L.) synonym (Clematis alpine Mill.) is a creeping
bush, the leaves are opposite, double-triple, with oblong-
ovate, sharp serrated leaves. Pedicels are single in leaf
axils. The flowers drooped; sepals 4-5, blue, lanceolate,
pubescent on the outside, petals whitish, 12 or more,
blade-shaped, notched at the top, shorter than the sepals.
The fruit is achene with long hairy and fluffy columns.
It grows in mountain forests, in the Carpathians
(Didukh Ya., 2004; Chopyk V., 2015).

Genus Clematis (4tragene L.) of Buttercup family
(Ranunculaceae Juss.) includes 8 species of herbaceous
vines common in the forests of Northeast Asia, Europe
and North America (Didukh Ya., 2004; R. Chawla, 2012;
P. Buzzini, 2003; Riabchuk V., 2004; Chopyk V., 2015;
Wen-Jing YANG, 2009).

Regarding the systematic position of the Genus
Clematis (Atragene L.) there is no consensus in the
literature. Nowadays, the question of its systematic
relationship with the Genus Clematis has not been
resolved (Didukh Ya., 2004; Wen-Jing YANG, 2009).
In various floristic works (Candolle de, 1817; Kuntze,
1885; Prantl, 1891; House 1924; Tamura, 1956;
Hutchinson, 1959; Tahtadzhian, 1966, etc.) the genus
Atragene L. is usually included in the genus Clematis L.
as a section, subgenus or group. Some scientists
(Krylov, 1901; Britton, Brown, 1913; Rydberg, 1954;
Popov, 1950; Ahapova, 1980, Linnei, 1753) distinguish
Atragene alpina L. into an independent genus Atragene L.
(Didukh Ya., 2004, Chopyk V., 2015).

In traditional medicine, the Atragene alpina L. herb
is used for heart failure, tumors, for resorption of various
types of cysts (in the liver, kidneys, uterus), treatment
of fibroids, mastopathy, endometriosis, polycystosis,
as well as for headaches, pulmonary tuberculosis, flu,
colds, metabolic disorders, malaria, epilepsy, and as
a general strengthening remedy. Externally — with
paralysis, rheumatism, scabies, acne (Wichtl M., 1994;
Wen-Jing YANG, 2009).

Research of Atragene alpina L. is relevant today
because the analysis of available literature sources
showed that the pharmacognostic study of Atragene
alpina L. is insufficient, there is no information about
the morphological and anatomical structure of Atragene
alpina L. herb.

The aim of the work was to study the morphological
and anatomical structure of the aerial part of alpine
clematis (Atragene alpina L.) and establish the diagnostic
features of the raw material.

Research materials and methods. The material
for the research was alpine clematis herb, which was
harvested in the Rakhiv district of the Zakarpattia region
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in June 2022 (the vicinity of the southwestern slope of
the Chornohora ridge (1750 m above sea level) near
Lake Breneskul). The morphological structure of alpine
clematis herb was studied using a magnifying glass
and a binocular microscope (Kyslychenko V., 2016;
Kovalov V., 2014; Marchyshyn S., 2023). The study of
anatomical features was carried out in accordance with
the requirements of The State Pharmacopoeia of Ukraine
monograph «2.8.23. Microscopic research of medicinal
plant raw materials» (Derzhavna Farmakopeya Ukrayiny,
2015). Fresh and dried raw materials were used. For
anatomical study, temporary micropreparations of surface
preparations of alpine clematis leaf, stem, and petals were
made. When studying temporary preparations, the optical
device Delta Optical Genetic Pro was used and fixed with
the help of the camera Delta Optical DLT-Cam Pro.

Research results and their discussion

Macroscopic signs of alpine clematis herb

The stems are creeping, thin, furrowed, pubescent.
The leaves are opposite, usually with long hairy petioles.
The leaves are lanceolate or elliptic, 2-5 cm long and
0.8-2 cm wide, pointed at the top, unevenly serrated
along the edge, dark green above, pale green below,
pubescent along the veins (Fig. 1). The flowers are large,
single, drooping, located on long pubescent peduncles
that emerge from the axils of the leaves. The smell is
aromatic, peculiar, strong. The taste is a little salty.

Fig. 1. Alpine clematis (Atragene alpina L.):
A — a plant in the flowering phase, B — medicinal
plant material (herb)

Anatomical diagnostic features of alpine clematis
herb

Leaf. The leaf blade is covered with a cuticle, under
which is a layer of epidermal cells. Cells of the upper
epidermis with weakly wavy and uniformly thickened
walls, cells of the lower epidermis with strongly
convoluted walls. Stomatal cells are located in the lower
epidermis and are surrounded by 3-4 (rarely 2) side cells
(anomocytic type). Along the veins, the epidermal cells
are small, parenchymal, in some places their shell is
thickened like a rosary.

The results of the study of the anatomical structure of
Atragene alpina L. leaves are presented in fig. 2.
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Fig. 2. Anatomical structure of Atragene alpina L.
leaves: A — upper epidermis; B — lower epidermis:
1 — epidermal cells, 2 — stomatal complex
of the anomocytic type, 3 — spiral vessels,

4 — calcium oxalate druses

Stem. Atragene alpina L. has stems with rounded corners
and subepidermal strands of collenchyma in the ribs and
walls. The endoderm is single-row, well defined. The cells
of the epidermis of the stem are straight-walled, elongated
in the tangential direction. Diacytic-type stomatal complex.
The stem is covered with simple multicellular hairs.
Sclereids with slit-like and branched pores are present.

The results of the study of the anatomical structure of
Atragene alpina L. stem are presented in fig. 3.

Flower. When examining the petal of the flower
Atragene alpina L. (Fig. 4), the surface shows elongated
cells of the upper epidermis with straight walls, the
cells of the lower epidermis are tortuous. The stomatal
complex of the diacytic type, located only on the lower
epidermis. On the surface of the petals there are simple
hairs with longitudinal wartiness; petals and sepals are
characterized by the presence of calcium oxalate druses.

Conclusions

1. It was established that the distinctive
morphological features for the species of the genus
Atragene L., which grow on the territory of Ukraine,
are the color of the plant, the shape of the leaves, and
the shape of the fruit.

2. Diagnostic features of the aerial part of
Atragene alpina L. were established by the method
of microscopic analysis: basal cells of the upper
epidermis of the leaf blade with weakly wavy and
uniformly thickened walls, cells of the lower epidermis
with strongly convoluted walls; stomatal complex of

®diroTepanis. Yaconuc

Fig. 3. Anatomical structure of Atragene alpina L.
stem: 1 — epidermal cells, 2 — stomatal complex
of diacytic type, 3 — trichomes, 4 — sclereids
with slit-like and branched pores

.&’ ‘
. = 1, PN

Fig. 4. Anatomical structure of Atragene alpina
L. flower petal: A — upper epidermis; B — lower
epidermis: 1 — epidermal cells, 2 — calcium oxalate
druses, 3 — a simple hair

the anomocytic type (mainly represented in the lower
epidermis). The cells of the epidermis of the stem are
straight-walled, elongated in the tangential direction;
diacytic type stomatal complex; the stem is covered
with simple multicellular hairs; sclereids with slit-like
and branched pores are present. The cells of the upper
epidermis of the petal are elongated with straight walls,
the cells of the lower epidermis are tortuous; stomatal
complex of the diacytic type, the cells of which are
located only on the lower epidermis; on the surface
of the petals there are simple hairs with longitudinal
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wartiness; petals and sepals are characterized by the morphological and anatomical diagnostic features
presence of calcium oxalate druses. of Atragene alpina L. herb for the development of

3. The perspective and practical significance a project of quality control methods for medicinal
of the study was the use of the established main plant raw materials.
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