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ACRO - AND .‘\”CR()M()RPHOI.OGY OF AEGIALOPHIIA CRETICA BOISS & HELDER
: 1: THE LEAF AND STEM
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Pharmacognosy Department, Faculty of Pharmacy, Zagazig University, Egypt.
\BSTRACT

The macro- micromophological characters of the leaf and stem of Aegialophila cretica Boiss & Helder are presented with the
The macro- microm

¢ finding out their diagnostic characters by which the plant can be easily identified either in the entire or in powdered forms.
aim ol incing out el

INDTRODUCTION

Acgialophila cretica Boiss and Helder is an erect
perennial herb belongs to family Astraceae, close to
Centaurea (1), It is a wild plant, growing in the Egyptian
desert. Recently, acgialophilin, a cytotoxic
sesquiterpene lactone of the germacranolide type (2) and
seven flavonoid compounds (3) were isolated from
Aegialophila pumila (Jusl.) Boiss. Meanwhile, there is
no reports on the botanical study of the genus
Acgialophila except Aegialophila pumila (4.5) and a
brief taxonomic descriptions in some flora (1),

Concerning Aegialophila cretica neither the
chemical nor the botanical study were previously carried
out. In this investigation, the botanical study of the leaf

and stem of Aegialophila cretica are presented also, the
chemical study is under investigation.

EXPERIMENTAL
Material:

Wild flowering plants were collected in March
1994 from Borg El-Arab, 50 Kilometers west of
Alexandria. The authenticity of the plant was kindly
verified by Professor Dr. N. El Hadidi, Department of
Botany, Faculty of Science, Cairo University.

A voucher specimen is kept at the

Pharmacognosy Department, Faculty of Pharmacy,
Zagazig University.

Fresh plant material, as well as material
preserved in alcohol 70% containing 5% glycerol were
used. In case of powder examination, the plant organs
wcrc.air dried and powdered (No. 36), prior to
€Xaminatjon.

A. Macromorphdogy:

Aegialophila cretica Boiss & Helder (Fig. 1) is
;ﬂ erect, perennial herb 5-15 c¢m high with few short,
ranches and rosette Jeaves. The branches arise near the

e —————

base and terminate in a moderately large reddish ovate
capitulae carried on short pubescent peduncles.

The stem is short, erect, cylindrical. It is rarely
branched and bears a limited number of leaves. It is
brownish green in colour being covered by long wooly
hairs, measuring about 0.5-1.5 cm long and 0.3-0.5 cm
in diameter. It is flexible slender when young, brown

hard when old breaks with a fibrous fracture exposing a
yellowish-white solid interior.

The plant bears numerous cauline, and few
radical leaves (Fig. 1). They are simple petiolate,
exstipulate usually arranged in whorls. Both surfaces of
the leaves are pale-green and covered with long whitish
hairs. The lamina has an obutse apex and an asymmetric
base. The venation is pinnate reticulate.

The lamina of the cauline leaves is ovate oblong
undivided or with few minute side lobes having blunt
apices and undulate margins. The lamina measures 3-9
cm in length and 1-3 cm in width. The petiole is
whitish-green in colour, wooly with a straight upper side

and a rounded lower one; it measures 2-8 cm long and
0.3- 0.6 cm in diameter.

The leaves have papery texture, slight bitter taste
and a faint characteristic odour.

B. Micromorphology:
1. The leaf

A transverse section in the lamina (Fig. 2A)
shows an isobilateral structure; and the palisade is
discontinuous in the midrib region. The midrib is
strongly prominent on the lower surface and is slightly
depressed on the upper one. The epidermis of the leaf
bea'rs numerous covering trichomes and multicellular
projections (IFig. 3B & 4A).

The epidermis:

The epidermal cel

Is of both surfaces (Fj o S
&C) are polygonal tabul e

ar with straight or slightly wavy
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Fig. 1:

Flowering branch of Aegialophila cretica x 1/2
Fl., Flower, If., Leaf; st., stem

anticlinal walls, covered with thick smooth cuticle.
Dimensions of the epdiermal cells are listed in Table
(1). Stomata are of anomocytic type and are oval in
shape. They are nearly equally distributed on both
surfaces of the lamina. Occasional stomata are present
in the neural regions,

The epidermis of the leaf bears numerous
non-glandular trichomes. They are uniseriate,
multicellular with 4-6 short basal cells and one long
whip like terminal cell (Fig. 3B). Trichomes are
scattered on both epidermises.

Numerous group of cells of both upper and lower
epidermises protrude in the form of multi cellular dome
like projections (Fig. 4):

The mesophyll (Fig. 3 A) is isobilateral. The

palisade consits of 2 rows abutting both the upper and

lower epidermises. The palisade cells are cylindrical,

with more or less straight anticlinal walls and contair
greenish chloroplastes; they measure L. 35-55-75 u and
D. 10-15-20u. The spongy tissue is formed of 2-3 layers
of rounded or irregular parenchyma showing wide
intercellular spaces; they measure 17-24-32 u in
diameter,

The cortex:

The cortical tissue (Fig. 2A &B) is
parenchymatous formed of large rounded or polygonal,
thin-walled parenchyma, except the peripheral layers
where the upper and lower epidermises are underlined
with 3-5 rows of collenchyma. Epdiermises of the
peripheral sides and lateral projections of the midrib is
underlined with 3-5 rows of collenchyma cells

The pericycle:

The pericycle of the leaf (Fig. 2B) consists of
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Fig. 2A x 31.25
Transverse section of the lamina.

upper epidermis

cortical parenchyma

pericycle

xylem

Fig. 2B x 126
The cortical tissue and the midrib,
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Fig. : (B-Fx123)
A- Detatled mesophyll  x 200
B- Lower epidermis of the lamina
C- Upper epidermis of the lamina

Cut. cuncle; Lep., lower epidermis; n. g
eptdermus; v., vessels; w.{, wood fiber.

E- Isolated Elements
F- Epidenmis of the petiole
D- Trichomes

I.t., non glandular trichomes: st., stomata; up. ep., UppEl
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Fig. 4A x 320
Dome Projection.
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Table 1
¢ Leaf and St i

“ - - em Epidermal

Celis Size (in microns) P

Epidermis Length [ Width | Height

Upper epidermis of lamina 25- 85 9-40 | 15-25
Lower epidermis of lamina 25-55 9-30 10-25
Upper epidermis of the midrib | 57-192 | 10-35 | 1923
Lower epidermis of the midnb | 45-190 | 9-27 6-14
Epidermis of petiole 20-140 | 10-40 | 919
Stomata 15-28 20- 30
non glandular Hair 9351355 [ 39-48 '
i _

small collenchymatous cells forming an arc below the

vascular bundle and a compact mass above-

The vascular tissue:

The vascular tissuc of the leaf (Fig
3E) consists of radiate lignified xylem wit
phloem below it. The xylem is formed of annular,
and pitted vessels measuring 9-20-30u in diamter and
lignified wood parenchyma measuring L. 120-230-350 u
and D-7-10-12. The phloem consists of somewhat
thin-walled cellulosic clements. Calcium oxalate

crystals are completely absent.

C2A,2B &
h an arc of
spiral,

The petiole:-

A transvers
more or less planoconvex which is distinctly
ower surface. It shows lateral projections

ed surface. The

lar strand and

e section of the petiole (Fig. 4 A)is
prominent

on the |
towards the upper flat slightly groov

vascular system consists of a large vascu

4-6 smaller onc.

The epidermis:-
The epidermal cells of the petiole are polygonal

(Fig. 3F) with more or less straight anticlinal, slightly

beaded walls.

Trichomes:
Covering trichomes similar to those of the leaf

are present (Fig.3D).

The cortex:
The cortical tissue of the petiole (Fig. 4B) is

formed of large more or less round parenchyma cells
except the peripheral layers where the upper and lower
epidermises arc underlined with 3-5 rows of
collenchyma. The epidemis of the peripheral sides and
lateral projections of the midrib is underlined by 3-5
rows of chlorenchyma. It shows 2-4 yellow to organ
schizogenous ducts below each vascular bundle (Fig. 4B

and C).

The periocycle:
The penicycle of the petiole (Fig.dB & 5) in

callenchynatous similar to that of the lamina.

The vascular tissue:-

. The vascular tissue (Fig. 5) of the petiole 15
similar (o those of the leaf except in that, the xylem
vessels measure 20-32-45 u in diameter and few

resent measuring 130-160-185 u in leng,,
) Calcium oxalate ¢ry, "
M

s are P
tracheid 4 diamelter.

and 15-23-30 u. in
are completely absent.
The powdered leaf:

The powdcrcd lea
having 2 sligh odour an
diagnostic microscoplcnl c

leaf are:-

1) Fragments ’
slightly wavy anti
smooth cuticle. They s

multicellular non-glandular trichgp,,

rt basal cells and one long whip.|,,

f is whitish-green in ¢q),
d no particular taste. Th‘.
haracters of the powdery,

of the epidermal cells with polyge,,
clinal walls and covered with ‘hkkl
how anomocylc stomata,

2) Uniseriate.
with 4-6 sho

terminal cell.
cular tissue showing annular, spi;

3) Fragments of vas ) o
and pitted lignified vessels in addition to fsy
tracheids from the Jeaf petiole.

wing isobilateral mesophyll with 1.4

nd lower palisade cells.
rtex showing large rounded o

4) Fragments sho
rows of upper a

5) Fragments from the co
poygonal thin walled parenchyma.

6) Fragments of numerous branching and anastomosing
laticiferous ducts.

The stem:
A transverse section of the stem (Fig. 6A & B) i

somewhat circular in outline. It shows an interrupted
metaderm followed by a parenchymatous corucal ussue
lined internally by a single layer of endodermes. The
pericycle is parenchymatous and shows few laticiferou
ducts followed by the secondry phloem which 1

parenchymatous interrupted with groups of lignfied
fibres as well as laticifrous ducts. The meristele &

composed of a ring of 10-12 separate unequal collatera!
vascular bundles surrounding a parenchymatous pith.

4-6 bundles are distinctly larger.

The metaderm:

The metaderm (Fig. 6A & B) is present in ol
stem. It consists of an interrupted layer of 4-6 rows of
irregular suberised compressed cells.

|<-\/'J N

The cortex:
The contex of the stem (Fig. 6 A} is forme
large round compressed parenchymatous cells The
innermost layer is differentiated as 2 single row
tangentially elongated, narrow cellulosic ceils

The pericycle:
The pericycle of the stem (Fig

7 ] 1y
parenchymatous and consists of 5-7 rows of celfuls®
parenchyma cells. The pericycle shows few shrrogend®
yellow ducts.
The vascular tissue:

The vascular tssue of the stem (Fig TAKS: 0
of a nng of 10-12 collateral vascula b

i é
B

composed
separated by wide medullary rays. Each vasauiar

|
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Fig. 4C x 50
T.S. of the petiole.

Fig. 4D x 126
Laticifrous ductys
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Fig. 4E x 126

Non glandular trichomes.
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Fig. 6B x 126
The metaderm
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Endodermis

Pericycle

Iry phloem

Fig. 6C x 126 ' o
T.S. of the stem in the pericycle region.

2 ry phlem

- Cambium

Iry medullary ray

Xylem

g. 7A 6
T.S. of the stem




Fig. 7B x 500

Pitted vesse]. |
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Fig. 8:

Isolated elements of stem (Al] x
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18 composed of a radiate lignifed xylem, Whi'Ch s

composed of spiral, annular and pitted vessels (Fig. 8)

measuring D6- 35-55 u fusiform, pittted wood ﬁbre%
measuring D10- 15-20 u and L 110- 180- 255 u;
tracheids measuring D10-20-30 u and L 110-130-150 u
and pitted lignified wood parenchyma. The prieem
consists of thin walled cellulosic clcmcms..selvc lub(.:5
accompanied by narrow companion cells, thin ccllu}OSlC
parenchyma and bast fibres (Fig. 9). The fibres (Fig. S)V
are lignified thickened with slightly pitted walls narro
lumen and acute apices. They measure L270-320-380 u
and D 4-2-20u.

The phloem (Fig. 9) shows 1-3 sc_hizogcnogs
yellow ducts (not stained by Sudan II1, iodine or ferric
chloride).

The pith:

The pith is composed of moderately thic.k waued
partially lignified parenchyma (Fig. 10) Wll]‘l \V{de
intercellular spaces and the cells increased in size
towards the center, they measure D15-32-50 u.

The cells of the primary medullar}v rays, are
lignified pitted in the old stem and united by the
pericyclic fibres.

Calcium oxalate crystals are completely absent.
The powdered stem:

The powdered stem (Fig. 7B, C & D) is
brownish-green in colour with a slight odour and
slightly bitter tast. It is characterized microscopically by
the following:

1- Fragments of polygonal, suberised, thin-walled cells
of the metaderm.

2- Fragments of lignified wood fibres isclated or in
groups, the fibres with moderately thick walls and
acute or blunt apices,

3- Fragments of lignified, spiral, annular and pitted
vessels.

4- Fragments of lignified, pitted tracheids with blunt
apices.

5- Fragments of polygonal, slightly thick-walled
lignified parenchyma of the pith.

6- Fragments of branching laticiferous ducts showing
yellowish brown contents.

CONCLUSION |
y mentioned study, one can copg

jous] . i
From the previ ¢ feature of Aegialophila c’(’ri: ‘
q

teristi
(hat the charac il
leaf and stem are the following:

s stemless OF having a short.g, |

|- The plant i ' aving 2 shortgi |
somewhat flesly, perennial. L;e s are Videg ol
with few minute side-lobes below ! |

7. The epidermis of the Jeaf is formed gf Pmygoﬂal -
. with straight of slightly wavy anticlinal walls 5 g
covered with thick smooth cuticle.
' f is collenchymatous ,
- ericycle of the leaf 1 .
3 22\55 m{merous branching and anastomogj,
laticeferous ducts which are also present to leggg,
extent in the phloem of the stem.
4. The metaderm of the stem consists of suberizgg
walls.

5- The xylem of the stem is lignified shpwing spiral, ang
pitted vessels, tracheids, wood fibres and pitteg

wood parenchyma.

6- The leaf and stem are completely free from calciup
oxalate crystals.

7- The pith is composed of moderatc_ly thick-walled ce).
lulosic parenchyma with wide intracellular spaces
and no sclerenchymatous fibres are present c.f.
Aegialophila pumila

8- Complete absence of glandular trichomes both in the
leaf and stem c.f Aegialophila pumila. (4).
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