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Abstract

In this study, we have investigated anatomical characteristics of Prumella L. (Lamiaceae)
species; Prumella vulgaris L., Prumella laciniata (L.) L. and Prunella ovientalis Bornm. which are
growing in Turkey. P. vulgaris among of them has been used for a long time against several diseases in
traditional medicine. Anatomical studies were performed on transversal sections leaves and stems and
powders of leaves. Figures were drown, the orginal photographs were taken and the anatomical features
were given comparatively. Also some distinctive characteristics which can be useful for the determination
of the species, have been recorded. The anatomical properties of P. orientalis were represented for the
first time in this study.
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Tiirkiye’de Yetisen Prunella L. Cinsinin Anatomik Ozellikleri

Bu ¢alismada, Tiirkive 'de yetisen Prunella L. (Lamiaceae) tiivlevinin, Prunella vulgaris L., Prunella
laciniata (L.) L. ve Prunmella orientalis Bornm. anatomik ozelliklerini incelenmistiv. Bu tiirlerden P.
vulgaris halk ilact olarak cesitli hastaliklara karsi uzun zamandan beri kullamilmaktadir. Anatomik
calismalar govde ve yapraklarin enine kesitleri ve yaprak tozu iizerinde gergeklestivilmistir. Sekilleri
cizilmis, orijinal fotograflart gekilmis ve sonuclar karsilastirmall olarak verilmistir. Ayrica tirlerinin
tayininde kullamlabilecek bazi ayirt edici karakterler kaydedilmistir. P. orientalis’in anatomik ozellikleri
ilk defa bu ¢alismada verilmigtir.
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INTRODUCTION

The family Lamiaceac has an important role as a source of medicinal and aromatic plants.
The genus Prunella L. (Lamiaceae) consists of 9 species, 2 subspecies and 1 variety in the
world"™ In Turkey, Prunella genus is represented by 3 species; Prunella. vulgaris L., Prunella
laciniata (L.) L. and Prunella orientalis Bornm’.

P. vulgaris has been used against several diseases in traditional medicine in Europe and Asia
for a long time. The infusions of P. vulgaris flowers were used against the mouth and thorax
ulcers as gargle in Germany. While the inflorescens of P.vulgaris have been utilized as
expectorant, the acrial parts of this plant have been used against hemorrahge, hemorrhoid,
diarrhia and dysentery. Furthermore, the infusions of P. vulgaris were mixed with honey and
used as tonic in Europe””. In India and China, P. vulgaris has been used against pulmonary
disease, jaundice, liver inflammations and as antipyretic. Moreover, it has been used as laxative,
anticough, antiparasitic, antirheumatic, against vertigo and hemorrhoid as well as for eye and
ear diseases in India'® ">, In Ozbekistan, P. vulgaris is recorded as a plant which is useful in
cardiovascular diseases”. Furthermore, P. vulgaris flowers have been reported as diuretic in
Japan'*. In Turkey, the aerial parts of P. vulgaris have been used as antirtheumatic, antiarithmic
and against common colds"”.

The biological activities of Prunella species including antiinflamatory, antioxidant,
antiallergic, antiviral, antihyperglycemic, antimutagenic, photoprotective and anticancer
activities have been investigated®*'"'**. Furthermore, cosmetic products of Prunella species
used as skin emulient and hair tonic have been reported®' >

P.vulgaris and P. laciniata are widespread and approximately occured in similar geographic
regions, however, P. orientalis has a limited spread in the South and East Anatolia’. There is no
anatomical information on three Prunella species growing in Turkey. However, only one
preliminary anatomical study of £. vulgaris and P. laciniata growing in middle Europe has been
reported**. Tn this study, transversal sections of the leaves, stems and the elements of the powder
of the leaves of the these species were investigated. The findings of each species were compared
with the reference records and with each other.

EXPERIMENTAL

Plant material: Prunella vulgaris and Prunella laciniata were collected at flowering time
from Ankara, Beypazari, Karasar, near Egriova lake, 1400 m, 2.07.1999. Prunella orientalis
Bornm. was collected at flowering time from Adana, Saimbeyli, Avcipinar village, near the old
quarry, 1350 m, 27.06.2000. The voucher specimens have been deposited at the Herbarium of
Faculty of Pharmacy, Hacettepe University, Ankara, Turkey ( HUEF 99050!, 99099!, 00025!).

The materials used for anatomical studies were fixed in 70 % alcohol. Anatomical studies
were performed on the hand cut transversal sections of the leaves and stem and powders of
leaves. Figures were drown (Leitz SM-Lux Microscope and Leitz drawing tube) and the orginal
photographs were taken (Olympus Bx 40 expusure control unit Olympus P.M.-20 with Olympus
P.M.-C3PX photograph machine). All the preparations and sections were prepared with
Chloralhydrate and Sartur reagents™.

RESULTS

Prunella vulgaris
Stem is rectangular, however in transversal sections corresponding two sides are depressed
and corners are thick. Epidermal cells are isodiametric and covered by cuticle. Under the
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epidermis there is multilayered collenchyma that is well-developed. Collenchyma is 7-10 rowed
in the corners and 1-3 rowed between them. Under the collenchyma, 3-6 rows of starch
containing parenchyma cells and closed ring of eclongated endodermis cells are observed.
Phloem cells are small and crushed. Cambium is not distinguishable. Xylem consist of radially
oriented tracheas and tracheids is well-developed and more wide in the comers. Pith rays and
parenchyma cells are more distinct in the corners. Pith is wide with large parenchyma cells and
some ergastic materials (Figure 1).

Tmm

Fig. 1. Anatomical characteristics
of P. vulgaris stem,
a. epidermis,
b. chollenchyma,
c. cortex parenchyma,
d. endodermis,
¢. phloem
f. xylem,
g. pith parenchyma.

In transversal section of the leaves, upper and lower epidermal cells are covered by a thin
cuticle. Epidermal cells are irregular, rounded or tetragonal in shape. The veins of the lower
epidermis have very few non-glandular hairs and both epiderma have glandular hairs. Non-
glandular hairs are simple, 1-2 celled conic or sometimes slightly curved, 3-8 celled of varying
length. Glandular hairs are with head 1,2 celled and 1 celled, short stalk. Stomata are present in
two surfaces but more abundant in the lower epidermis. The leaf is bifasial, palisade, usually
consists of 2-3 rowed elongated parenchyma. Spongy is 2-4 rowed and consists of rounded
parenchyma cells with large intercellular spaces (Figure 2,3).
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In the powder of the leaves of P. vulgaris, wavy lower and upper epidermal cells with diacytic
stomata, glandular hairs and very few non-glandular hairs are present (Figure 2).

Fig. 2. Anatomical characteristics of P.
vulgaris leaf, A. transversal section of
the leaf, B. Leaf powder, a. general view
of leaf transversal section, b. upper
epidermis, c. palisade parenchyma, d.
spongy parenchyma, e. lower epidermis,
f. non-glandular hairs, g. glandular hairs,
h. stomata.

Fig. 3. Transversal sections of P.
vulgaris leaf, a. cuticle, b. upper
epidermis, c. palisade parenchyma, d.
spongy  parenchyma, e¢. lower
epidermis, f. stomata, g. glandular hair.

Prunella laciniata

Stem is rectangular but in transversal sections corrosponding two sides are depressed and
corners are irregurally thick. Epidermal cells are isodiametric, wavy and covered by cuticle.
Non-glandular hairs are 3-8 celled, sometimes articulate and long. Under the epidermis there is
multilayered collenchyma that is well-developed and 6-8 rawed in the corners and in the sides
1-2 rawed. Under the collenchyma, 3—-6 raws of starch containing rounded-oval parenchyma
cells and closed ring of long, endodermis cells are observed. In the phloem, cells are crushed
and small. Cambium is not distinguishable. Xylem consist of radially oriented tracheas and
tracheids is well-developed, more wide and pith rays and parenchyma cells are more distinct in
the corners. Pith is wide and consists of large parenchyma cells and some ergastic materials
observed in parenchyma cells (Figure 4).
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Figure 4. Anatomical characteristics of P. laciniata stem, a. epidermis, b. chollenchyma, c.
cortex parenchyma, d. endodermis, e. phloem, f. xylem, g. pith parenchyma.

In transversal section of the leaves, upper and lower epidermal cells are covered by a thin
cuticle. Epidermal cells are rounded or tetragonal in shape. Both epiderma have non-glandular
and glandular hairs. Non-glandular hairs are simple, 3-8 celled, sometimes articulate of varying
length and 1-2 celled conic or sometimes slightly curved. Glandular hairs are with head 1,2
celled, 1 celled, short stalk. Stomata are present in the two surfaces but more abundant in the
lower epidermis. The leaf is bifasial and palisade, usually consists of elongated 2-4(5) rowed
parenchyma. Spongy is 3-4 rowed and consists of rounded-oval parenchyma cells with large
intercellular spaces. (Figure 5,6).

P. laciniata leaves powder contains lower epidermis and upper epidermis fragments with
diacytic stomata, glandular hairs and abundant non-glandular hairs. The lower epidermis cells
are more wavy than upper ones (Figure 5).
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Fig. 5. Anatomical characteristics of P.
laciniata leaf, A. transversal section of
the leaf, B. Leaf powder, a. general view
of leaf transversal section, b. upper
epidermis, c¢. palisade parenchyma, d.
spongy parenchyma, e. lower epdermis,
f. non-glandular hairs, g. glandular hairs,
h. stomata.

Fig. 6. Transversal sections of P.
laciniata leaf, a. cuticle, b. upper
epidermis, c. palisade parenchyma, d.
spongy parenchyma, e. lower
epidermis, f. stomata, g. glandular
hair.

Prunella orientalis

Stem 1s rectangular, although in transversal sections corresponding two sides are depressed
and comers are irregular thick. Epidermal cells are isodiametric and covered by cuticle, stomata
and glandular hairs are rarely present. Further in corners, non-glandular hairs are 3-8 celled,
sometimes articulate, long. Under the epidermis there is multilayered collenchyma that is well-
developed. Colenchyma is 6-9 rowed in the corners and 1-2 rowed between the corners. Under
the collenchyma, 3-6 rows of starch containing parenchyma cells and closed ring of elongated
endodermis cells are observed. Phloem cells are small and crushed. Cambium is not
distinguishable. Xylem consist of radially oriented tracheas and tracheids is well-developed and
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more wide in the corners. Pith rays and parenchyma cells are more distinct in the corners. Pith is
wide with large parenchyma cells and some ergastic materials (Figure 7).

Olmm

Figure 7. Anatomical characteristics of P. orientalis stem, a. epidermis, b. chollenchyma, ¢.
cortex parenchyma, d. Endodermis, ¢. Phloem, f. Xylem, g. pith parenchyma, h, non-glandular
hairs.

In transversal section of the leaves, upper and lower epidermal cells are covered by a thin
cuticle. Epidermal cells are rounded-tetragonal in shape. Both epiderma have non-glandular and
glandular hairs. Non-glandular hairs are simple, 1-2 celled conic or 3-8 celled, sometimes with
curved peak, generally articulate. Glandular hairs are with 1,2 celled head and 1 celled, short
stalk. Stomata are presented in the two surfaces but more abundant in the lower epidermis. The
leaf is bifasial and palisade, consists of 3—4 rowed c¢longated parenchyma. Spongy is 3—4 rowed
and consists of rounded-oval parenchyma cells with large intercellular spaces (Figure 8,9).

In the powder of leaves of P. orientalis, wavy lower and upper epidermal cells fragments with
diacytic stomata, glandular hairs and abundant non-glandular hairs are present (Figure 8).
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DISCUSSION

Fig. 8. Anatomical characteristics of
P. orientalis leaf, A. transversal
section of the leaf, B. leaf powder, a.
general view of leaf transversal
section, b. upper epidermis, c.
palisade parenchyma, d. spongy
parenchyma, e. lower epdermis, f.
non-glandular hairs, g. glandular
hairs, h. stomata.

Fig. 9. Transversal sections of
P.orientalis leaf, a. cuticle, b. upper
epidermis, c. palisade parenchyma, d.
spongy parenchyma, e. lower
epidermis, f. stomata, g. glandular
hair.

General anatomical features of Labiatae and some special anatomical features of stem and
leaves of Prunella L. genus have been previously reported by Metcalf and Chalk™. In addition
to this article, 1t has been observed that corresponding two sides of stem in transversal sections
of P. vulgaris, P. laciniata and P. orientalis are depressed and corners are irregular thick in our
study. Further, in the corners sometimes articulate, long, 3-8 celled non-glandular hairs were
recorded. Furthermore, phloem cells are small and crushed, cambium is not distinguishable. As
well as xylem consists of radially oriented tracheas and tracheids is well-developed and more
wide in the corners. Pith consists of large parenchyma cells and contains some ergastic materials
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(Figure 1,4,7). In both epiderma of the leaves of these three species, simple, 1-2 celled conic
and 3-8 celled long, sometimes with curved peaked, generally articulate non-glandular hairs and
1,2 celled headed and 1 celled short stalked glandular hairs were observed (Figure 2.5,8).

In 1972, the anatomical study of stems and leaves of P. vulgaris and P. laciniata growing in
middle Europe has been carried out by Natherova and Rezacova®™. The anatomical features of
stem and leaves of these two species reported in the article were differed from our anatomical
observations. At first, the cortex of P. laciniata stem has two different parenchymatic regions
and the outer region consists of parenchyma cells is narrower than the inner one in previous
article **. These features were not observed in our study (Figure 4). Secondly, the leaves of P.
laciniata and P. vulgaris have had 3 and 2 rowed palisade parenchyma respectively and in both
species glandular hairs are with 1 celled head, and 1,2 celled stalk in the previous article **.
However, in our study, the palisade parenchyma of P. laciniata is 2-4 (5) rowed and of
P.ulgaris L. is 3 rowed as well as glandular hairs of the leaves of both species are with 1,2
celled head, short and 1 celled stalk (Figure 2.5).

The anatomical characteristics of P. orientalis were represented for the first time in the
present study. Furthermore, the anatomical characteristics of the stems and leaves of P. vulgaris,
P. laciniata and P. orientalis were found to be similar to each other, except with some different
characteristics given in Table 1. These distinctive characteristics can be useful for the
determination of the species.

Table 1. Comparison Between Anatomical Features of Stems and Leaves of P. vulgaris P.
laciniata and. P. orientalis

Features P. vulgaris P. laciniata P. orientalis
LEAVES
Palisade 2-3 rowed 2-4(5) rowed 3-4 rowed
Spongy 2-4 rowed 3-4 rowed 3-4 rowed
Non-glandular hairs Few Abundant and Abundant and
sometimes articulate | sometimes articulate
STEM
Epidermis In comers glabrous In corners wavy and | In corners wavy and
and straight hairy hairy
Collenchyma In comers 7-10 rowed | In comers 6-8 rowed | In corners 6-9 rowed
In sides 1-3 rowed In sides 1-2 rowed In sides 1-2 rowed
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