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The results of the anatomical study of shepherd’s purse (Capsella bursa-pastoris L.) herb are presented
in the article. The main diagnostic features have been identified. The preparations were studied
by a “LOMO Mikmed 1” light microscope at a magnification of 60-400 times. The research results
were recorded with a SCIENCELAB 10.0MPix Colour CMOS digital camera. The results of the study
can be used when developing a monograph “Shepherd’s purse herb” for the State Pharmacopoeia

of Ukraine.

The medicinal raw material is one of the most im-
portant sources for developing drugs. Consistent quali-
ty and the proven pharmacological activity are the main
requirements for using herbal drugs of both cultivated
and wild medicinal raw material. The monographs of the
State Pharmacopoeia of Ukraine are documents that re-
gulate the quality of herbal drugs in Ukraine. They are
presented both harmonized with the European Pharmaco-
poeia monographs and the national parts of monographs [2].
In certain cases the European Pharmacopoeia (Ph. Eur.)
and the Pharmacopoeia of the Soviet Union of the XII-th
edition have a different approach to standardization of
the raw material, its quality indicators, methods of cont-
rol, regulation, etc. However, focusing only on the re-
quirements of the European Pharmacopoeia consumers
and producers can lose a great number of the raw mate-
rial, which is popular in Ukraine. Shepherd’s purse herb
belongs to these kinds of the raw material used in medi-
cine from ancient times [7, 10-13].

According to the concept of creation and introduc-
tion of monographs to the State Pharmacopoeia the herb
of shepherd’s purse belongs to the list of herbal drugs
described in Pharmacopoeia of the Soviet Union of the
XII-th edition, and it is absent in the European Pharma-
copoeia [2, 3, 6]. Therefore, development of the mono-
graph for shepherd’s purse herb to include it to the State
Pharmacopoeia of Ukraine is a topical issue. However,
it is necessary to consider the world experience in the
study of this type of the raw material, first of all, the re-
quirements of the World Health Organization and vari-
ous Pharmacopoeias (German, French, etc.) [2-4, 6].

One of the sections of the pharmacopoeial mono-
graph is identification, which provides morphological
and anatomical features of the medicinal raw material.
The raw material of shepherd’s purse is called herb in
the appropriate monographs in different Pharmacopoeias
of'the USSR, but identification includes only the micro-
scopic characteristics of the leaf surface. Only Pharma-
copoeia of the Soviet Union of the IX-th edition included
description of the leaf surface and the stem epidermis [2].
The British Herbal Pharmacopoeia determines the micro-

scopic characteristics of the stem, leaves, flowers, fruits,
seeds [9].

Shepherd’s purse — Capsella bursa-pastoris L. (Medic.)
is an annual herbaceous plant of the Brassicaceae family.
The stem is erect, simple or branched, 10-50 c¢m tall.
Leaves are alternating; radical leaves — in the socket,
petiolate, pinnate, divided into triangular serrated shares;
stem leaves — sessile, entire, sagittiform at the base, and
amplexicaul. Flowers are bisexual, regular, small, 4-petal,
white in terminal racemes. The fruit is silicle. It blos-
soms from April to September [3, 8, 9].

The aim of this work was to study the anatomical
structure of shepherd’s purse herb and to determine the
of main diagnostic features of the raw material under re-
search for development of the appropriate section “Iden-
tification” of the “Shepherd’s purse herb” monograph
of the State Pharmacopoeia of Ukraine.

Materials and Methods

A fresh shepherd’s purse herb fixed with ethanol-
glycerol-water (1:1:1) was used for the anatomical studies.
Shepherd’s purse herb was collected in the Kharkiv re-
gion in 2013-2014. The preparations were prepared ac-
cording to conventional methods. Time microslides were
prepared manually. The mixture of chloral hydrate-wa-
ter-glycerol (120:100:5) was used as an antireflective
liquid [1, 5]. The preparations were studied by a “LOMO
Mikmed 17 light microscope at a magnification of 60-400
times. The research results were recorded with a SCI-
ENCELAB 10.0MPix Colour CMOS digital camera.

Results and Discussion

Leaf. The lamina is dorsoventral type. The epider-
mis is uniseriate. The cells of the upper epidermis are
slightly sinuous; the cell membranes are evenly thicke-
ned. The stomatal apparatus is of the anisocytic type;
stomata are small. The cells of the lower epidermis have
a sinuous wall, and they are evenly thickened. The sto-
mata on the lower epidermis are larger than the upper
epidermis stomata (Fig. 1). Hairs are numerous. Stel-
late hairs are unicellular (3-6 pointed, sometimes they
are 7-pointed) with a warty surface. The rays of hairs
are pressed to the lamina surface. Double-pointed hairs
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Fig. 2. Hairs on the lower epidermis of the shepherd’s purse leaf: A — Simple hair; B — 2-pointed hair; C — Stellate hair with a warty surface.

have rays, which rise above the surface of the lamina.
There are also simple, single-celled, conical hairs with
a wide base, an acute apex and with sufficiently large
internal cavities (Fig. 2).

The midrib is a single-beam on a cross section. A
fibrovascular bundle is collateral. The parenchyma consists
of large parenchymal cells and intercellular spaces. The
sclerenchyma layer is observed from the phloem layer.
The palisade parenchyma consists of 1-2 rows; a spongy
parenchyma includes 4-6 rows with friable intercellular
spaces (Fig. 3).

Stem. The epidermis of the stem is presented by
prosenchimal, wall-sided cells, the stomata are small
(with the prosenchimal stomatal apparatus). The stem

A B C

Fig. 4. The fragment of the cross-section of the shepherd’s purse stem: A — bottom part; B — middle part; C — top part.
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Fig. 6. The surface of the shepherd’s purse sepals: A — upper epidermis of sepals; B — lower epidermis of sepals.

Fig. 7. The fragment of the cross-section of the axis of the
shepherd’s purse inflorescence.

has a rounded triangular shape, slightly ribbed on a cross
section of the bottom part. The epidermis is monolayer.
The cork parenchyma is situated under the epidermis.
Fibrovascular bundles alternate with the areas of me-
chanical fibres. The groups of sclerenchyma fibres are
situated above the beams. Large bundles protrude into
the core. The core is quite large and presented by thin-
walled parenchymal cells, sometimes it is broken (Fig. 4).

Flower. Petals. The inner petal epidermis is presented
by parenchymal slightly sinuous cells with papillary
excrescences. Epidermal cells have an elongated shape
along the axis of petals at the base of the petals. Papil-
lary excrescences are smaller or almost absent. The cells
have straight wall membranes. The cells of the sepal
epidermis are oblong, and the membranes are slightly

Fig. 8. The surface of shepherd’s purse fruits: A — external epidermis ; B — internal epidermis.
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sinuous and thickened. The cuticle is wrinkled. Hairs
are long, unicellular, with a warty surface. Hairs from
the abaxial side are more common. The stomata are
small (Fig. 5-6).

The axis of inflorescence. The axis has a round, rib-
bed form on a cross section. The anatomical structure is
similar to the structure of the stem, but the fibrovascular
bundles are smaller in size. The sclerenchyma between
beams is underdeveloped (Fig. 7).

Fruit. The external epidermis is built of parenchy-
mal cells with a sinuous wall. The cells have an elon-

gated shape closer to the axis of the fruit. The stomatal
apparatus is of the anisocytic type. The cuticle is longi-
tudinally folded. The epidermal cells are inner narrow,
elongated, thick-like fibres (Fig. 8).

CONCLUSIONS

1. The anatomical structure of shepherd’s purse herb
has been studied. The main diagnostic features have been
determined.

2. The results of the study can be used when de-
veloping a monograph “Shepherd’s purse herb” for the
State Pharmacopoeia of Ukraine.
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BUBYEHHSA AHATOMIYHOI BYOOBU TPABU MPULIMKIB 3BUYANHUX

B.C.Kucnu4eHko, B.FO.Ky3Heuyoea, KO.C.KonicHuk, H.A.Cywyk

Knrouyoei cnoea: epuyuku 3sudaliHi; [JepxasHa chapmakores: YkpaiHu; aHamomiyHe A0CiOXeHHS

Y pobomi npedcmaerneHi pesyribmamu aHamoMiYHO20 8UBHYEHHSI mpasu 2pUyUKIie, 8CmMaHO8/1eHi OCHO-
8HI OiaeHOCMUYHI 03HaKu cuposuHu. lNpenapamu susyanu nid ceimmosum mikpockornom «JTOMO
Mikmed-1» npu 36inbweHHi 8 60-400 pasig; pe3ynbmamu 0ocnidxeHb gikcysarnu 3a 0ornomozoto ¢ho-
mokamepu «SCIENCELAB 10.0MPix Color CMOS digital camera». OmpumaHi pe3ynsmamu MOXymb
bymu sukopucmaHi 05151 po3pobku MoHozpaii Ha «[puyukie 3suyaliHux mpaeax 055 [epxxasHoi
ghapmakxonei YkpaiHu.

WU3YYEHUE AHATOMUYECKOIO CTPOEHUA TPABbI MACTYLULEA CYMKU

B.C.Kucnu4eHko, B.FO.Ky3Heuoea, FO.C.KonecHuk, H.A.Cywyk

Knroueenie croea: nacmyuwbs cymka 0bbikHO8eHHasi; [ocydapcmeeHHasi hapmakones YKpauHbl;
aHamoMUu4ecKoe U3y4eHue

B pabome npedcmaeneHb! pesynibmambl aHamoMU4YECKO20 U3y4YeHUsT mpasbl nacmywbel CyMKU,
ycmaHo8/eHbl OCHOBHbIe OuagHOCMUYEeCKUe NMpu3Haku uccriedyemoeo cbipbs. [lpenapambl udyyanu
nod ceemoesbim Mukpockorom «JTOMO Mukmed-1» npu ysenudeHuu e 60-400 pas; pesyribmamel Uc-
cnedosaHuli ghukcuposanu ¢ nomowbto gpomokamepsl « SCIENCELAB 10.0MPix Color CMOS digital
cameray. [Nony4eHHble pesynibmamsl Mo2ym 6bimb UCMOIb308aHbI Mpu paspabomke MoHozpaghuu
Ha «[lacmywbel cymKku mpaea» 0nsi [ocydapcmeeHHoU thapmaKkorneu YKpauHbl.



