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PHARMACOCGMNCSTICAL STUDY OF DURANTA PLUMIERI
JACQ., GROWN IN EGYPT

PART 1I: Morphology and Histology of THE LEAVES
AND STEMS.
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University, Assiut, Egypt.

The mor thological, histological chara-
cters of the leaf and stem of Duranta rlu-
miert Jacq growing itn Egypt are mresented
to show the diagnost ic characters of these
organs by wh weh each of them can be ident-

ified both im the entire and pwdered forms.

Material:

Collection was made from plants cultivated in experimental sta-
tion of Medicinal Plants, Faculty of Pharmacy, Assiut Univ. The plant
was identified by Prof. Dr. Foad Y. Amin, Prof. of Floriculture, Faculty
of Agriculture, Assiut University. Fresh stems and leaves as well as
preserved in a mixture of : alcohol: glycerin : water(l : 1 : 1') were
used.

Habitat:

Duranta plumieri Jacq., belonging to the Verbenaceaez’g. growing
as ornamental plant in Egypts" %5 5_. The extracts of the leaf and juice of

the fruit were used as diuretics 6.

Duranta plumieri Jacq. (Fig. 1) is an evergreen, woody, shrub or
small tree attaining 2-3 meters in height and carrying numerous branches.
It bears simple petiolate exstipulate leaves arranged in 0ppoéite decus-
sate, and numerous violate terminal simple racemose inflorescence, the
plant gives its flowers in March and June.

The stem:

The stem (Fig. 2) is erect, cylindrically to subcylindrical in

outline and solid. It carries more or less long internodes;,

the younger parts of the stem are yellowish green in colour, while the

older parts are rough, light brown to greyish-green, it shows monopodial
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branching., It has a faint odour and slightly bitter taste.

Histology:
' A transverse section in the siem (Fig. 3) 1is circular
to slightly irregular in outline, showing an epidermis,fol-
lowed by a cortex formed ot 2-3 rows of collenchymatous then
2-3 rows of parenchymatous cells, The innermost layer of
the cortex, the endodermis, is distinguishable and starchy,

The pericycle 1s formed of groups of thick-walled 1li-
gnified pericyclic fibres which are interrupted by thin-
walled parenchyma . The pericycle surrounds the central cy-
linder, and is formed of a complete ring of vascular elem-
ents, enclosing a wide pith. The phloem region is narrow
while the xylem ring is comparatively wide, with the prim-
ary xylem projecting in the medulla and being separated
from the phloem by a zone of the cambiform cells,

The phloem and the xylem are radially traversed by
numerous medullary rays. Small starch granules, and minute
prismatic crystalls of calcium oxalate are slso present 1in

- ' the parenchyma of the cortex, and pith,

The eRidermis:

The epidermis (Fig. 3) consists of one laver of cells
which appear square or subrectangular in T.S. In surface
view, the cells are mainly axially elongated subrectangular
with more or less straight or slightly curved anticlinal
walls and measure from 40-48-64 u in léngth and from 20-22
-30 y in width, The epidermal cells are covered with thif
smooth cuticle., Stomata are of the anomocytic type, surro-
unded by 4-6 epidermal cells being of common occurrance.They
are oval to rounded in shape and measure from 48-56-64 yu
in length and from 32-40-43 uy in width. Long unicellular
nonglandular hairs with broad bases and acuminate apices
are abundant especially on young stems. They are covered
with warty cuticle, measurring from 120-140-160 u 1in length,
and from 24-32-40 u in width . Also uniseriate multicell-
ular non-glandular hairs are present measuring from 200-

350-550 uyin length and from 40-56-64 u in width at the base,
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Each hair consists of 3-4 short basal cells and one very
long terminal cell covered with warty cuticle. Glandular

hairs with unicellular stalk and unicallular head are present,

- The cortex:

with intercellular spaces. The cells contain  rosettes and
few minute prismatic crystals of calcium oxalate. Minute

starch grains are also present. The innermost layer of the
cortex, the endodermis is formed of one layer of tangenti-

ally elongated cells containing starch grains.

The Eericzcle:

It consists of groups of lignified fibres, these fibres
have usually thin refractive walls and comparatively narrow
lumens. Their ends are sometime blunt to rounded. The

fibres measure from 40-50~60 ¥4 1in diameter.

Vascular system:

It is represented by a wide continous ring formed

mainly of secondry elements and is traversed by narrow med-

ullary rays,

The Ehloem:

It is formed of a narrow ring, consisting of shining
thin-walled soft, cellulosic elements of seive tubes with
campanion cells and phloem parenchyma., The phloem parenchyma
18 thin"walled?some—what rounded in T.S. measuring from 32-
40-56 u in width, The cambium zone is formed of about 2-3
rows of cellulosic thin-walled cambiform cells, which are
subrectangular, tangentially and radially elongated,

The xylem is formed of lignified, pitted, and thick
walled radially arranged elements. The vessels measure from

50-60-80 py in diameter. Spiral, scalariform and reticulate

vessels are also encountered., They are accompanied by nume-
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rous lignified tracheids, fibrous tracheids and few trach-
eidal vessels.

The wood parenchyma occurs usually in vertical rows
and the cells are subrectangular , and axially elongated.
The medullary rays are usually biseriate,

The pith 1s wide, consisting usually of large polyh-
edral to rounded, isodiametric cells with thick and pitted
walls. It contains minute starch grains and crystals of

calcium oxalate.

The powder:

Powdered young stem is greenish yellow in colour with sl-
ight odour and slightly bitter taste. The important diagno-
stic microscopic features of the powder are:

1- Fragments of polygonal axially elongated epidermal
cells with nearly straight anticlinal walls and
covered with smooth cuticle. Long unicellular non-
glandular hairs are present, consisting of 2-3
short basal cells and one very long terminal cell
covered with warty cuticle., Glandular hairs with
unicellular stalk and unicellular head are also ob-
served, Fragments of epidermal cells showing anom-
ocytic stomata.

2- Fragments of lignified pericyclic and phloem fib-
res with refractive walls, narrow lumens and usu- !
ally with pointed to acuminate, sometimes blunt or
rounded ends,

3- Fragments showing lignified wood parenchyma and
medullary rays-cells.

4- Few small rounded to oval simple starch grains as
well as rogettes and minute prismatic crystalls of

calcium oxalate,

The leaf:

The leaves of Duranta plumieri are simple, petiolate

and exstipulate. The leaf has whitich green spots on both

surfaces. The lamina is ovate to ovate lanceolate with an

acute sometimes acuminate apex. The margin 1s entire or
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rarely crenate to serrate in the lower third of the leaf.

The leaf 18 decurrent at the base and has a papery in
texture. Venation 1s reticulate, The leaf has a faint odour
and a bitter taste, ,
Micromorphology: :

The transverse section in the lamina (Fig. 4) exhibits
upper and lower epidermises enclosing inbetween the mesoph-
yll tissue which is replaced in the midrib and big viens by
the vascular strands and the cortical tissue, The leaf shows
a dorsiventral structure with an upper palisade consisting
of 3 rows; the outer row is longer than the inner one., The
palisade is not continous in the region of the midrib where
it 18 replaced by a sub-epidermal mass of collenchyma,

Another mass of collenchyma is present abutting on the
lower epidermis, In between the upper epidermis and the
upper palisade there is a hypodermal layer of somewhat larger
subepidermal collenchymatous cells. The midrib region shows ' ' ?
a larger main vascular bundle accompanied with 1=-5 gsmaller '
ones on its upper side . The pericycle 1s usually parenchy- ' '%
matous, becoming collenchymatous with isolated groups of ‘
fibres in the petiole. Both the upper and lower epidermis
are covered with glandular and non-glandular hairs which in-
crease in number in the midrib region.
The epidermis:

The upper epidermis(Fig.5) consists of a single row of
tangentially elongated cells as seen in a transverse section

In surface view the cells appear polygonal, 1sodiametric
with wavy anticlinal walls and measuring from 40-50-60 yu 1in
height, 80~-120-150 py in length and 60-80~90 u in width,

The surface 1s covered with a thin smooth cuticle.

Anomocytic stomata are distributed on both surface but
are more frequent on the lower one.

Trichomes of the glandular type are present on both sur-
faces but more comon on the lower one, They consist of a

unicellular stalk and multicellular head of 8 radiating cells

and measuring from 100-110-120 p in diameter. Nonglandular
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trichomes are also observed, they are usually unicellular,
occasionally bicellular and rarély tricellular, uniserriate
covered with warty cuticle. They measure 90-100- 110 py in
height and 40-50-60 p in width at the base.

The lower epidermis formed of one row of gquare or
subrectangular cells as seen in transverse section. In
surface view the cells are polygonal, mostly isodiametric
with wavy anticlinal walls. They measure from 30-40-50 u
in height, from 40-50-80 p in width, The cells are covered
with smooth cuticle. Stomata and trichomes are exactly si-

milar to those of the upper epidermis in all respect except

that they are more abundant.

Mesothllz

It is a wide heterogenous region showing a hypoder-
mis below the upper epidermis consisting of usually one
sometimes two rows of large collenchymatous cells, The pal-
isade is interrupted by a mass of collenchyma in the midrib
region., The palisade is mainly formed of three rows of co-
lumner cells, those of the upper row are longer than those
of the middle and the inner ones. The cells measure from
100~120~160 py in length and from 40-48-56 y in diemeter,

The rest of the mesophyll 1is formed of more or less
rounded to irregular spongy parenchyma with wide intercell-
ular spaces. It contains few starch granules, which are
mainly simple, circular to oval in shape. Few rosettes and

minute prismatic crystals of calcium oxalate are present
in the mesophyll cells,

The cortical tissue:

The cortical tissue shows an upper and lower sube-
pidermal collenchymatous masses; the upper being formed of
4~6 rows and the lower of 2-4 rows of cells .The rest of the
cortical tissue is occupied by rounded or polyhedral par-
enchymatous cells with rather wide intercellular spaces

and contain few starch granules and prisms of calciumoxalate. .

The vascular tigsue:

It is represented by a large central crescent-mshaped




vascular bundle and from 2-5 smaller ones situated on 1its
upper side. Generally the bundles are collateral, formed
of an upper xylem and a lower phloem, but some of the sma-
11- bundles are concentric with an outer xylem, partly
surrounding a phloem zone and a narrow central parenchyma-
tous zone representing a pith, The xylem consists mainly
of pitted, spiral and scalariform lignified vessels measu-
ring from 30-40-50 y in diameter. The phloem is narrow and
congists of thin walled shining soft cellulosic elements,
The pericycle is formed of 2-3 rows of thin-walled par-
enchymatous cells, which is partially replaced by collen-
chyma with isolated fibres in the petiole. The pericyclic
fibres are usually non~lignified with a moderatly wide
lumen, thick walls and tapering acute to acuminete apices.
Few starch grains are present in the parenchyma surroun-

ding the vascular strands.

The Eowder:

Powdered leaf of Duranta plumieri is yellowish green in
colour, witﬁ charécieristic odour and bitter taste., It 1is
characterised by.

1- Fragments of the epidermis from lamina showing poly-
gonal isodiametric subrectangular cells, with strai-
ght or wavy sometimes sinuated anticlinal walls, and
covered with numerous anomocytic stomata as well as
glandular hairs. The glandular hairs have multicel-
lular head and usually unicellular stalk., The non-
glandular hairs are two types, one uniseriate mult-
icellular, with 3-4 short basal cells and one long
terminal cell covered with warty cuticle and the

other unicellular with swollen base.

2- Fragments of epidermis from petiole with polygonal
axially elongated cells having straight anticlinal
walls and covered with faintly striated cuticle. The
cells ¢ontain rosettes and minute prismatic crystals

of calcium oxalate., Stomata and trichomes are present.
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Fragments of the glandular and non-glandular

hairs

Fragments showing pitted or occasionally spiral,

lignified vessels,

~Fragments of mesophyll tissue with columnar pa-

l1isade cells and spongy parenchyma.

Fragments of thin-walled wide-lumen fibres with

usually pointed, somtimes rounded ends.
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Fig., 1- Photograph Of Duranta Plumieri Jacq. X1/30
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Fig 3~ A, Diagramatic T.S. of the stem X 21 . |
B, Detailed T.S. of the stem X 225 .
C. Isolated elements of the stem X 225

o ca,, cambium; car., cortex; coll., collenchyma; CY, ey
prismatic erystal of calcium oxalate;crz., rosette; end.,,,
end., endodermis; ep., epidermis; g.tr., glandular |
trichomes;m.r,,medullary rayj;non.tr.,non-glandular
trichomes;p.pith;per.f,,pericyclic fibre;ph.,phloem;

st.g.,starch grains;tr,,tracheids;xy.,xylem
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Fig.4- A. Diagrematic T.S.0f the leaf X 21
B, Detailed T.S.'of the lamina X 225
C. Isolated elements of the leaf X 225

coll.,callenchyma;crl.,prismatic crystall of calcium
oxalate; crz.,rosette;f.,fibreﬂ;g.tr.,glandular
trichomes;hy.,hypodermis;l.ep., lower epidermis;mes.,
mesophyll;non.tr.,non~glandular trichomes;pal.,palisade;
8., stomataj;st.g.,starch grains;tr., tracheid;xy.,xylem,

fl.,flavonoid,




Fig. 5- D, Detailed T,S.o0f the midrib region X 225
E.Surface preparation of the upper epidermis X 225
F.Surface preparation of the lower epidermis X 225 ’
coll,, collenchyma: cdr..cortex;crI.,prismatic crystall

of calcium oxalat:;crz.,rosette;g.tr..glandularttﬁdumwm;
l.eps.,lower epidermis l,v.b.,lateral vascular bundle;:non.
tr.,non~glandular trichomes;ph.,phloem;s.,stomataist,.gr.,

starch grains;u,ep;,upper epidermis; xy.,xylemn,
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