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ABSTRACT

——

The macro- and mi

i v i i im of findi
cromorpholagical study of Phyllanthus atropurpureus Boj., was carried out with the aim of finding the
Characteristic features

of the different organs of the plant in both entire and powdered forms.

Phyllanthus atropurpureus Boj. (Figure 1A) is a

perennial monoecious shrub. The plant shows a
urpureus Boj. is a perennial brownish to purple mongpodl_ally branched stem and
cultivated in Egypt as an  neasures 0.5 to 1.5 m in height. 1t shows green or
proomental plant. Tt belongs to subfamily  purple axillary flowers (Figure 1B). Female flowers
Phyllanthoideae, family  Euphorbiaceae  that are present at the top while male flowers are present
euprises around 326 genera and about 7750 species  below. It flowers from June to November.
distributed mainly in both

tropical and temperate The plant has well developed highly branched

Tegions except arctic regions ("), Recent taxonomical underground part (Figure 1C). It comprises a vertica)
study of subfamily Phyllanthoideae separates this

thizome which gives on it.s lower epd three to four
subfamily giving it a new classification termed roots, The rhizome is vimcal ;gg‘:lgg two to thr;e
family Phyllanthaceae on the basis of molecular data  jnternodes  with  darl reddish-brown  rough,
and DNA sequence ), Some Phyllanthus species longitudinally wrinkled outer surface. It breaks with
were mentioned in - several reports for their fibrous fracture showing reddish-brown narrow outer
antioxidant, antihc%atotoxic, anticancer  and  bark, wide yellowish-white wood and a narrow pith
 antidiabetic effects 19, ' in the center. The rhizome measures 1.5 to 3 em in
A chemical study of Phyllanthus atropurpureus length and 1 to 1.5 ¢cm in diameter, -
Boj. resulted in the isolation of eight con.\poun%c: The mothis cylindric:l band giives .:;w thin
which are mixture of palmitic and stearic aci branches, both are covered by rootlets. The main
mixture of B-sitosterol and stigmasterol, oleic acid, 5,  oots measure 10 to 25 em in length and 2 to 4 mm in
6, 8, 4-tetrahydroxy isoflavone {New compound},  diameter while the branches measures 10 to 15 ¢m in
robustaside A, 6'- (3", 4"- dihydroxy cinnamoyl) length and 1 to 1.5 mm in diameter, The root and jts
arbutin {New compound}, demethoxysudachitin and branches have rough, reddish-brown outer surface
quercetin-7-O-glucoside””. Biological evaluation of and break with a fibrous fracture,
the ethanolic extract of the aerial parts and roots of The stem (Figures 1A and
the plant proved antihepatotoxic, significant monopodially branched, cylind
antibacterial and antifungal activities. Robustaside A rough surface and shows internodes 2.5 - 3.5 cm in
shows  strong  anti-tumor activity  against length and 1.5 - 3.5 mm in diameter. The fresh stem
hepatocellular carcinoma ¥, _ is flexible but \(vh_en dry b]rgeaks with ﬁbg;us fracture.
 The literature review showed no report concerning The leaves (Figures 1B, 2A and 2B) are simple,
the macro- and micromorphology of the plant, The alternate, ovate, ashortly petiolate, stipulate, with
present work covers macro- and micromorphological obtuse apices showing epiculus, entire margin,
study of the root, stem, leaves and ﬂoxvcmbwimhFh; ?ymmetrlx;c ba:;?i arll(d rificulate pinnate venation. The
~ aim of finding out the diagnostic features y Whic eaves have dark oljve
;;':plant'und %hese organs can be easily identified in

INTRODUCTION:

Phylianthus atrop
monoecious  shrub

2A) is rigid, solid,
rical with brownish

green smooth glabrous

surfaces, mottled with whitish, pale pink or purple

ntire and powdered forms. coloration; and measure 1.5 o 5.5 em in length and

e P ' 0.5 to 3 ¢m in breadth. The stipules are present, each
EXPERIMENT&L

on both sides of the leaf base; they are triangular in

terial shape with entire margin, acute apex, smooth green

P;ar_ll%l:':l::t materials were collected in June 2004 surfaces and measure 1.5 mm in length and 0.4 mm

" from plants cultivated in the medicinal plants garden in breadth, The petiole of the leaf (Figures 2B) is

fo Fa}:ulty of Science, Ain Shams University, and short cylindrical, solid with dark green to purple

Ehwit kindly . verified by Dr. Hesham Abdel-Aal . smooth surface and measures 0.7 to | 2 mm in length
: wash zsgistanl Professor of medicinal, aromatic - and 0.47 to 0,75 mm in diameter,

Elshamy, ntal plants, Horticulture Department, The flowers occur either single or in small

'aq‘d ;omoa;n:gﬁculture éagazig University, Zagazig, axillary fascicles inflorescences of unisexual flowers,

'EZ;;lWThe material used for this study was either

being pistillate ai the top of branch::s, and staminill;*;
) i in-alcohol mixture (1:1). below. The pedicel of the flower (Figures 3B and .
fresh or prcsef\lf‘m: :;y%lyccr e S is “short cylindrical, solid with purplish smooth
[ Macromorphology:. P | S | ‘
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surface and measures 0.6 to 1.5 mm in length and 0.1
to 0.28 mm in diameter. The flower (Figure 1B) is
small, shortly pedicellate, green or purple in colour.
The male flower measures 3 to 5.5 mm in length and
0.4 to 1 mm in diameter at the widest part while
female flower measures 2 to 4 mm in length and 1.5
to 5.5 mm in diameter. The perianth (Figure 3A) is
istent cupuliform gamosepalous, consists of 6,
occasionally 5 sepals with free apical lobes. The
apical lobe has entire margin and rounded apex
showing fine epiculus. The perianth of female flower
is bell-shaped with six spreaded apical lobes, green or
purple smooth surfaces and shows pinnately-
reticulate venation; with six main veins. They
measure 2.5 to 3 mm in length and 0.5 to 1.5 mm in
breadth while the tubular part measures 0.1 to 1.6
mm in length and 0.3 to 1.6 mm in diameter at its
widest part, The perianth of male flower is funnel-
shaped with six small unspreaded lobes which
measure 0.6 to 1.7 mm in length and 0.3 to 1 mm in
diameter.
The androecium (Figure 3C) consists of 6
monodelphous stamens with 6 free anthers arranged
in one whorl. The filaments are united into solid,
cylindrical, whitish staminal column measuring 0.7 to
| mm in length and 0.1 to 0.25 mm in diameter,
while the anther is more or less oblong, dorsifixed
and bilobed, each lobe shows one pollen sac. It
measures 0.54 to 0.6 mm in length and 0.1 to 0.2 mm
in diameter. The gynaecium (Figures 3D and E) is
formed of superior ovoid tricarpellary trilocular
ovary and three gynobasic styles with three ligulate
obtriangular with entire margin stigmas. The ovary
measures 0.6 to 0.8 mm in length and 0.35 to 0.7 mm
in diameter, and the style measures 0.2 to 0.4 mm in
length and 0.12 to 0.18 mm in diameter. Each lobe of
stigma measures 0.23 to 0.35 mm in length and 0.26
to 0.5 mm in breadth at its widest part.
[1- Micromorphology:
The measurements of the different cellular
fragments in the course of this study are listed in

lable 2.
The root and the rhizome:

A transverse section of the young root (Figure
4A) shows a central diarch primary xylem The
t’i‘:::'-‘;’ers.e se‘cti.on in the old root (Figure 4B) is
fDll:wardm outline _showing an outer brownish cork
; Urmu:d' by a wide parenchymatous phelloderm
tarron l:lg a cylinder of vascular tissue comprises a

tves phloem and a wide xylem with cambium in

n.
aﬂ,‘:::”c’i‘::ﬁrse _scctior} of the rhizome (Figure 5B)

. some “t,lhar in outline showing an outer brown
Sclerides in th a .Wlde phelloderm, batches of
of Vasey|ar ‘.e peticycle region and a wide cylinder

0ding Cf:uu;l traversed by the medullary rays

- narrow parenchymatous pith. -

is

res 4Cy and 5C) consists of 2 outer
moderately thick-walled
owed by 3 to 4
walled,

The cork (Figu
rows of flattened, polygonal
lignified brown- coloured cells foll )
rows of polygonal, moderately  thick-
suberized cells arranged in radial rows.

The phelloderm (Figure 4C)) is W
thin-walled polygonal parenchymatous cells; few
mucilage cavities are present. Many of these cells
contain brownish granular contents which give bluish
black colour with ferric chloride and a yellow colour
with caustic alkali. Numerous cluster crystals ?f ,
calcium oxalate and starch granules are present in

some of these parenchymatous cells. )
The pericycle of the rhizome (Figure 5A) 1S

parenchymatous interrupted with groups of lignified
sclerides. Sclerides (Figure 5B) are rounded [©
subrectangular in shape with moderately wide lumen
and thin lignified pitted walls. '

The vascular tissue (Figures 4B and C;, ;). is
formed of an outer cellulosic narrow phloem showing

brownish granular contents or few rounded or
polyhedral starch and a wide lignified central xylem.
The cambium (Figure 4Cy) is formed of 3 to 4
layers of thin-walled cellulosic tangentially elongated
rectangular meristematic cells. The xylem (Figure
4C,) is wide, showing vessels, isolated or in radial
rows, few tracheides ‘and metatracheal wood
parenchyma. Wood fibres (Figure 5B) are spindle-
shaped with thick or thin lignified walls with slit-like
ide lumens and acute apices.

pits, narrow or Wi
Tracheides (Figure. 5B) are few showing thin
lignified walls with rounded bordered pits and blunt

apices. Vessels (Figure 5B) are diffused either

isolated or in groups, showing lignified, annular,

spiral and pitted walls. Wood parenchyma (Figures

4C, , and 5B) are formed of moderately thick-

walled, pitted and lignified’ polygonal axially

elongated cells. Most of these cells contain brownish

granular contents, which give bluish-black colour
with ferric chloride (T.S), starch granules (Figure

5B) which are more or less rounded with indistinct

hilum and no striations. The medullary rays (Figures

4C, and 5B) are usually uni- to biseriate and' formed

of radially elongated cells with moderately thick

lignified walls, in the xylem region and of
subrectangular parenchymatous cells with cellulosic

walls in the phloem region. ‘

There is a similarity between the root (Figure
4A) and the rhizome (Figure SA) transverse sections
except the presence of sclerides and narrow pith
formed of more or less rounded thin-walled cellulosic
parenchyma in the rhizome.

Powdered root and rhizome:

The powdered root and rhizome (Figure SB) is
reddish-brown in colour with l?ittér taste and faint
characteristic dusty odour. It is characterized

ide, formed of

- microscopically by the following features: -
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| Fig. (2): Macromorphology of Phyllanthus atropurpureus Boj.

- A Aflowering branch  (x0.54)
S B Lear .- (x35) -
Ty f‘:- Stipule -~ © (x32.84)
.. “'emale flower; m. midrib; m.fl., male flower; pet., petiole; st.stem. -
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Fig. (3): Macrumorphulogy of Phyilanthus a

Ped.

D

ropurpureys Boj.

A. Two lobes of dissected perianth.  (x 24,63)
C. Androecium. © (x34.93)
E. - Gynaecium (x21)

an., anther; cal,, calyx; m. midrib; oy, ovary;
_ stamina column; sty., style. _
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B. Male flower. (x 18.13)
D. Female flower. (x15.8)

sep., sepal; stg., stigma; stm.col.,
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Fig. (4): | .
18- (4): The root of Phyllanthus atropurpureus Boj.
A, Diagrammatic transverse section of the young root. (x68) -
g. Diagrammatic transverse section of the old root. o (x22)
i h.gr., brwlnmd Cy. Detailed transverse section of the old root. . . (x 229)'

Mg, cavi?;num; c.cr., cluster crystals of calcium oxalate; cb., cambium; lig.ck., lignified cork: m.c
- Sorks g 0 ML, medullary rays; p.l, piliferous layer; pd., phelloderm; h., phloem; SN
: » Wood fibre; w.p., wood parenchyma; v., vessels, P oy ocm,_ sub.ck., suberized
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Fig. (5): The rhizome of Phyllanthus atrop

- Z

urpureus Boj, -

A.  Diagrammatic transverse section of the rhizome,

_B. So‘r'ng elements of the root and rhizome,

C.cr., cluster crystals of calcium oxalate;

). lum; ck., cork: end., end
m.r., medullary rays; pd., phelloderm; ph., P
w.E, wood fibres; w.p., wood parenchyma;

7

”~

(x21.11)

r.X440.8, st, gr. x 220,

» 2 and v. x 311 and scl., w.p. and m.r. x 288) "
odermis; m,c.; mucilage ca‘"fﬁf
st. gr., starch grain; tra,, trachel ;

(ck.x 2594, c.c
w.f

» PT., pericycle; scl., scleride;
V., vessels; xy_ xylem, s
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. Fragments of polygonal thick- .
suberized cork cellsg_ thick-walled lignified or

Lignified sclerides jso : .
moderately wide lumen :'lt:dthic:: lil;nige?iu\?a:lllw“h

3. Fragments of lignified annular spiral and ited

vessels showing rounded or oya| bordered if'sn
4. Fragments of lignified wood fibres encl:I: w-vith
moderately thick, lignified walls with slit.Jike
pits, moderately wide lumen and acute apices

5. Fragments of lignified, thick-walled and p.ittcd
;::;?: g;:::hym;, showing brownish contents or

6. FmgmentS_ ?f the phelloderm parenchymatous
cells containing starch granules, cluster crystals of
calcium oxalate and/or brownish granular
contents.

The stem:

A transverse section of the old stem (Figure. 6A)
is circular in outline. It shows an outer cork, followed
by a parenchymatous cortex. The pericycle is
parenchymatous and showing groups of non-lignified
fibres enclosing a continuous ring of vascular bundle
surrounding narrow parenchymatous pith. The young
stem shows an outer epidermis followed by a
parenchymatous  cortex  with  collenchymatous
hypodermis and distinct endodermis. The pericycle is
collenchymatous. The vascular tissue is formed of a
complete ring of 16 to 20 wvascular bundles
surrounding wide parenchymatous pith.

The young stem (Figure 7A) shows an outer
epidermis followed by a parenchymatous cortex with
collenchymatous ~ hypodermis  and  distinct
endodermis. The pericycle is collenchymatous. The
vascular tissue is formed of a complete ring of 16 to
20 vascular bundles each with an outer phloem and
inner xylem surrounding wide parenchymatous pith.

The epidermal cells of the young stem, in surface
view, (Figure 7C) are polygonal, slightly axially
elongated with straight anticlinal walls and covered
with thin, smooth cuticle. Stomata (Figure 7C) are
few, of the paracytic type and no ftrichomes are
present.

The cork (Figures 6B, and 6B) consists of 6 to 7
rows of radially arranged polygonal to rectangular
cells with moderately thick lignified walls and brown
contents,

The cortex (Figure 6B,) is formed of 5 to 7 rows
of more or less rounded parenchymatous cells
:Eg““"g langentially elongated lacunae. The
m:ﬂemus is formed of tangentially elongated

igurg“,"af parenchymatous - cells. In young stem
% 1o A), the cortex shows one row of more or

Unded collenchymatous hypodermal layer of
cm;r;“’:)?r lhlcls walled cells. Numerous cluster
“Ortical ce)y Caleium oxalate are scattered in the
p:?cycle‘ (Figure 6B,) is formed of
i U8 tissue interrupted with batches of

: Pericyclic fibres, surrounding the

- The pericyclic fibres (Figure 7D) are

™

le;

spindle-shaped with smooth thick non-lignified walls,
moderately narrow lumens and blunt apices.

The vascular tissue (Figures 6A and B |, ;) is
formed of an outer cellulosic phloem and a wide
lignified inner xylem, The phloem (Figure 6B,)
shows scattered elongated lacuna containing tannin.
The xylem (Figures 6B, ;and 7B) is formed of
numerous wood fibres (Figure 7D) having spindle-
shaped with thick or thin lignified walls, narrow or
wide lumens and acute or blunt apices. Vessels
(Figure 7D) are lignified, diffused being spiral and
annular. Wood parenchyma (Figure 7D) is polygonal,
usually axially elongated cells with thick- walled,
pitted and slightly lignified walls, The medullary rays
(Figures 6A, B and 7D) are mostly uniseriate rarely
biseriate. The cells are rectangular radially elongated
with lignified thick pitted walls jn the xylem and
rectangular parenchymatous with cellulosic walls in
phloem.

The pith (Figures 6A and B,;) is formed of .
slightly thick pitted- walled rounded or polyhedral
cells. In young stem, the pith is formed of more or
less rounded thin-walled cellulosic parenchyma.
Cluster crystals of calcium oxalate and rounded or
oval-shaped simple starch granules with no hilum or
striations are present in the parenchyma of pith.
Powdered stem:

The powdered stem (Figure 7D) is greenish-brown
in color with slight characteristic odour and faint

characteristic  taste. It is  characterized
microscopically by:
I. Fragments of polygonal cork cells with

moderately thick lignified walls and brown
contents.

2. Fragments of polygonal elongated epidermal cells
with straight anticlinal walls, thin smooth cuticle,
and shows few paracytic stomata.

3. Fragments of wood showing fibres with thin or
thick lignified pitted walls, wide or narrow
lumens and blunt apices.

4. Numerous cluster crystals of calcium oxalate and
simple starch granules free or in parenchymatous
cells. '

5. Fragments of non-lignified pericyclic fibres,
being spindle-shaped with moderately narrow
lumens and straight, thick walls and blunt or
pointed apices. ] )

6. Fragments of lignified annular, spiral and pltt?d
vessels showing rounded or oval bordered pits

and wood parenchyma with simple pits.

The leal: o
A transverse section of the leaf (Figure BA)

shows a dorsiventral mesophyll with an upper

palisade interrupted by collenchyma in the midrib

region. The midrib is more prominent on the lower
surface and s

hows a parenchymatous cortex with
peripheral collenchyma

and is trayersed
longitudinally by 2 crescen

t-shaped vascular bundle;
with a collenchymatous ‘pericyc_le above and below
the vascuiar bundle.
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The Upper epidermal cells (Figure 9A) are
Polygonal isodianyetric With thin straight anticlinal
covered with thin smooth cuticle. Some
are projecting into papillae. Lower epidermal
igure 9B) are isodiamerric with slightly wavy
showing  short conical-shaped
of them contain mucilage, The
cells (Figures 9C and D) are
ongated cells containing mucilage
! thin straight anticlinal walls and moderately
thick Smooth cuticle on the upper surface, The lower
neural epidermg) cells have moderately thick beaded
anticlinal waq)ys, Stomata of paracytic type (Figure
are present gp

the lower surface only, absent on
neura| regions, Trichomes are absent,

(Figures 8A angd B) is
f one row of palisade cells
! ¢ upper epidermis, followed by spongy
Ussue. The Palisade cells gre columnar with thin
Straight radia) walls,

harm, Sci., June 2011
L, pp. 30-52

with two collenchymatous
» ONE row below each epidermis,
The collenchyma consists of one row of thick-walled
cellulosic cel)s. The parenchyma is formed of more
or less rounded, isodiamctric, thin- walled cellulosic
cells with narrow intercellular Spaces,

The pericycle (Figures §A
collenchymatous present as ap
hemispherica) Eroup above the vascular bundle, The

cells are isodiametric wih moderately thick
cellulosic walls,

The vascular bundle (Figures 8C ang 9G)
consists of cellulosic phloem thin-walled elements
and xylem formed of lignified spiral and annylar
vessels, and cellulosic wood  parenchyma, The
medullary rays (Figure 8C) are uni- to biseriate,
moderately thin-walled cellulosic cells, Numerous
cluster crystals

and very few Prisms of calcium
oxalate are observed in mesophyll,

The stipule;

The upper epidermis of stipule (Figure 9E) is
formed of d axially elongated
alls and covereg with
. The lower epidermal cel)s
polygonal isodiametric with thin
straight anticlinal walls with paracytic stomata,

* The petiole

A transverse section of the Petiole (Figures
10A and B) is semicircular in outline. |t shows an
-epidermis surrounding a wide Parenchymatous cortey
with sub-epidermal collenchyma.
The vascular system consists of a large crescent-
shaped vascular bundle, consists of a radiated Xylem

h, and a collenchymatgys
pericycle.
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The epidermal cells_(Fjgure IO'C). -
clongated with stra'ig.hl thick bendc.d anticling)
thick smooth cuticle and contain Mucilyg,, o
adaxial cells (Figures 10B and D) are |sodiamctric
Stomata and trichomes are absent on bOth epi dﬂmj,

The cortex (Figures 10A and B) g formeg of gy
8 rows of rounded or elongated Parenchym, w

subepidermal collenchyma is formed of 2104
of moderately Lhick-walleq, t:'oval or N')’hedn]
The endodermis is indistinct. Scattereq Cluste.
crystals of calcium oxalate and sarch granyjey are
found in the cortical tissue, _

The pericycle is formed of 4 14 6
walled  polygonal collenchymatoys cells
vascular tissue (Figures 10A and B) js formed o
polygonal, moderately thin-waljed cellulogic Phigem
and radiating xylem (Figure 10B) showing Polygonal
cellulosic wood parenchyma and lignif

ltiau)_
Wl

Tows of thick.

*d spiral ang
annular vessels,
Powdered leaf:
The powdered leaf (Figures ¢ and 10) 5

yellowish-green in colour with slight

odour and slightly bitter laste. It js characterizes
microscopically by the following features-
1.

Fragments of the UPPer epidermis of the laming
formed of polygonal Occasionally
cells with thin straight anticlina] walls and thin
smooth cuticle,

Fragments of the lower epidermis of the lamina
the cells are polygonal with thin slighely ;
anticlinal walls and thip Smooth cuticle showing

paracytic stomata and many cells have shor
conical-shaped papillae.

3. Fragments of the epidermis of the petiole; the
cell

S are isodiametric or axially elongated with
thick straight be i i

walls and covered

Fragments of lignified spiral and annular vessels.
5. Numerous cluster crystals and very few prisms
of calcium oxalgee free or inside mesophyll or
cortical cells,
Few fragments of the lamina showing lignified
irregular idioblasts wih very thick walls, L
Fragments of e upper epidermis of the S“P_“.'e'
the cells qre Papillosed, polygonal axially
elongated with Straight  anticlinal walls and

covered with thin smooth cuticle showing no
stomata.

Fragments of the
the cells are pol

straight anticlinal
‘smooth

lower epidermis of the .stht‘;"i‘n'
ygonal isodiametric with (]
walls and covered with 151:1: ‘
cuticle  showing paracytic stomat
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m.r, Pt.par,

Fig. (7): The young stem of Phyllanthus atropurpureus Boj,
A. Diagrammatic transverse section,

(x 55) B. Detailed transverse section.  (x279)
C. Epidermal cells. (x337.5) _
D. Some elements of the old Stem.  (ck.x 245 foand w.f
¥.x 32 p WL x 148, c.orx 369 w.par., m.r. and
c.cr, cluster erystal of calcium oxalate; ck., cork: p.f, peri

w.£, wood fibre; w. par., wood parenchyma,
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— Lep.

pa.

Fig. (8): The Leaf of Phyllanthus atropurpureus Boj.

A. Diagrammatic transverse section. ’ (x73)
B. Detailed transverse section of the lamina. (x348.1) _
C. Detailed transverse section of the midrib. (x 210.65)

o, c'."-“er crystal of calcium oxalate; col., collenchyma ; colp, “""',“hl’"““’“‘ pericycle; ’-Eb-. lower
 Pidemis; lig i, lignified idioblast; m.r., medullary ray; pa., papilla; pal., palisade; ph., phloem; pr.cr., prismatic
“Wystal of cacjym oxalate; sp.t., spongy tissue; u.ep., upper epidermis; v., vessels; xy., xylem. . ‘
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Fig. (9): The epidermal cells and some elements of the Leaf of Phyllanthus atropurpureus Boj. ,
" A. Upper epidermal cells of the (x180.7)  B. Lower epidermal cells of the lamina.  (x 205.1)

C. Upper neural ebidéml cells.  (x175) D. Lower neural epidermal cells. (x 177.1) -

E. Upper epidermal cells of the (x238.7) F. Lower epidermal cells of the stipule. ~ (x 365.32)

G. Some elements of the leaf. (pr.cr. x 215, lig.d. x 221.3, c.cr.and v.x 219.46) - .
C.cr., cluster crystal of caleium oxalate; lig.i., lignified idioblast; pa., papilla; pr.cr., prismatic crystal of calcium’
oxalate; sec., secretion; v., vessel. . |
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Fig. (10): The petiole of Phyllanthus atropurpureus Boj,
A. Diagrammatic transverse section. (x 66.7) B, Detailed transverse section, (x 209)
C. Upper epidermal cells. (260.35) D. Lower epidermal cells (x 355.3)
Cool. E. Some elements of the petiole. (x2454)
oL, cortical collenchyma; c.cr.; cluster crystal of calcium oxalate; c.par,, cortical parench
collenchymatous pericycle; ep., epidermis; m.r medullary rays; ph., phioem; pr.cr., pri ey calp,
» EPy » HLL,, y Pl » Pr.cr., prismatic ¢ stal i
Oxalate; v,, vessels; xy., xylem. TR of cechun
microscopical numerical values of the leaf are  The flower:

SUmmarized ig Table 1. The pedicel:
The transverse section of the flower stalk (Figure

Table 1: Microscopical numerical values of the leaf  11) is circular in outline. It shows close similarity to

%ﬂnﬂ atropurpureus Boj. young stem except the vascular tissue is formed ofa
The numerical value Recorded value ring of § 10 12 separated collateral vascular bundles,
 Somat ey of the lower epidermis 6.4-8.6 The perianth: :
Palsage P A A transverse section of the perianth segment
v o J0-38 (Figures 12A and B) shows an outer and inner
CN-islet number 1.63 epidermis enclosing a parenchymatous mesophyll
Vginl“"-‘"ninntion Nassbir 4.86 with one row of a hypodermal collenchyma below
\ 2 .
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both epidermises. It is traversed longitudinally by
few vascular bundles; red contents are present,
localized mainly in ourer epidermis and  the
hypodermal layer,

The epidermises of perianth (Figures 12C and I?)
consist either of straight occasionally beaded thin
anticlinal-walled polygonal cells covered with thin
smooth cuticle or thick straight anticlinal- walled
axially elongated cells (Figure 12E). Stomata of
paracytic type (Figure 12C) are observed only on the
outer epidermis; some cells show papilla. Cluster
crystals of calcium oxalate and other cell contents
Which are not affected by strong alkalis or acids are
observed in the inner epidermis.

The mesophyll (Figure 12B) consists of one row
of outer hypodermal layer consisting of rectangular
collenchymatous cells. The rest of the mesophyll is
formed of almost rounded parenchyma showing
Cluster crystals of calcium oxalate and small
intercellular spaces.

The pericycle is not differentiated and the vascular
bundles are fificen to eighteen, each consists of an
inner xylem showing lignified spiral vessels and an
outer phloem formed of moderately thick-walled

cellulosic elements.
The androecium:

A transverse section in the anther region of the
androecium (Figure 13A) shows six bilobed anthers
artached by the connective; each lobe consists of one
pollen sac. The anther wall (Figure 13B) is thin and
formed of an outer epidermis followed by a single
row of lignified fibrous layer cells and the remains of
tapetum. The epidermal cells of the anther lobe
(Figure 13B) are barrel-shaped with straight
anticlinal walls and covered with thin smooth cuticle.
The fibrous layer of the anther (Figure 13B) is
formed of one row of polygonal axially elongated
cells with straight and beaded anticlinal walls, The
pollen grains (Figure 13 F) are spherical with finely
granular exine, three germ pores, and three germinal
furrows. A transverse section of the staminal column
(filaments) (Figure 13C) is nearly circular in outline

- showing an outer epidermis surrounding  a
parenchymatous ground tissue with one or two rows
of subepidermal moderately thick-walled rectangular
collenchyma. It is traversed longitudinally by three
small central vascular bundles. Each vascular strang
is formed of few delicate spiral vessels and cellulosic
clements of the phloem, Few cluster crystals of
calcium oxalate and many reddish contents are
present in the ground tissue parenchyma.

The epidermal cells of staminal column (Figures 13G

- and H) are polygonal, isodiametric to rectangular

axially elongated cells with straight thin anticlinal

walls and thin smooth cuticle.
The gynaecium:

The ovary wall (Figures 14A ang B) is
composed of outer and inner epidermises enclosing a
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atous mesophyll bordered from e

P_ﬂ;hﬁ row of collenchymatous Fella
i cMW cluster crystals of calcium pxajae are

mesophyll cells. The outer epiderny:
( IIg ondl, axially elongamd cells with gtra
polyg '|y beaded anticlinal walls and covered ni

occasional : e
ticle, being less longa . Req
zr:r?t:::sc:re present in outer epidermal cells,

verse section of the style (Figures 14E qpg
F) : ::lﬁy Jenticular in outline with a nmc_h'on the
middle of the inner side and formed of an cmdc'rmu
surrounding @ parenchymatous  ground  fissye
raversed longitudinally by one vascular n;_:md e
epiden'nis of the SW’C (F|gur'c 14G) is formed of
polygonal isodiametric cells .wuh straight t}'wdmly
thick anticlinal walls and thin smooth cut.u:lc. som
epidermal cells contain transparent secretions which
appear as transparent dots. The epidermis of' the
stigma (Figure 14H) is formed of polygona.| axially
clongated, papillosed cells with s:raxghr anticlinal
walls and smootli cuticle. Stomata and trichomes are
completely absent.
Powdered flower: )

The powdered flower is reddish-!{rm m colou?,
having a faint odour and slightly bitter tastz, It i3
characterized microscopically by:

1. Numerous cluster crystals of calcium oxalats free
or in parenchymatous cells.

2. Fragments of the epidermal cells of the pedicel.

3. Fragments of the epidermal cells of perianth
segments.

4. Fragments from the fibrous layer of the anther.

5. Fragments of the epidermis of the staminal
column and anther

6. Numerous spherical
granular exine,
germial furrows.

7. F;Lagmt;lms of the epidermal cells of the ovary and

e style,

8. Fragments of papillosed stigma.

9. Fragn'\ents of parenchymatous cells of perianth,
staminal columnp, ovary and style containing

reddish contents or cluster crystals of calcium
oxalate,

scattered in the

pollen grains with finely
three germ pores and three

A



A
o /
f:_-'L.,

L0 \.

"l(.""‘?
! " (Il * - FOLWrewuy BOJ' . ﬂ; CDL. Co"ench
| ¢ t""?'ll.e The Pedice] of P’o'l!a{wbu alrraf:hﬂum oxalate; c.par., cortical Nr!;]chc}:v vessel .. wood
L Wiy S LT, cluster crystals o ' icyclic collenchyma; ph., phloem; v., .
| paa?demmis, | %, p., pith; p.col,, pericye
| Py ™ Our, medullary rays;
. A} TR; xy., xylem. _
W x394.4)

i L | %m‘m ransverse seciion. (x77.2) C. Epidernal cells. (
Loy Doy | (x 581.6)
v Wy Tasverse section.

E o Xylem vessels.
163.86)  E
" Tysils of calcium oxslate. (x pe

(x 365)



ISSN 11 10-50g9
Zagazig J. Pharm, Sci,, June 2011
Vol. 25, No. 1, pp. 30-52

ig. i Boj.
. (12): The perianth of Phyllanthus atropurpureus
e 0% A. lgiagrammatic transverse section. (x 75.6)

B. Délailed fransverse section, (x 254)
C. Outer epidermis of perianth- lobe, (x231.8) D. Inne

r 'ep_idermis of perianth - Jobe, (x207.7)
E. epidermis of perianth- lobe over the vein. (x207.7)

Gt cluster crystal of calcium oxalate; colhy., collench

ymatous hypodermis; iep.,
mesophyll; o.ep., et epidermis; pap., papilla; ph., phlocm;

inner epidermis; m.,
v.b., vascular b'und_le; xy., xyl

em,
" 46
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Fig, (13): The Androecium of

B. Detailed transverse S€
C. Diagrammatic (fransverse

D. Detailed transverse section 0

E. The fibrous layer of
F. Pollen grains.

G, Epidermis of the stamina
H. Epidermis of the stamina
Is of calcium oxalate; col.hy., collenchymatous hypodermis; c.par., co

., comnent

. - Conmective; c.cr., cluster cry
Preachyma: en. epidermi

5 y €P. " H

- Vasculgr gy dp epidermis; L.,

Phyllanthus atropurpureus Boj.
erse section of the anther.

ction in the anther wall.

the anther.

| column at apex.
| column at base.

sta

97

section of the staminal col
f the staminal column below the anthers.

umn below the

(x 78)
(x 345.2)
(x 89.9)
(x 440)

 (x183.6)

(x 305.6)

(x250)

(x 180)

) rtical '
fibrous layer; g.t., ground tissue; ph., phloem; tap., tapetum; v., vessels; v.st
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Fig. (14): The gynaecium of Phyllanihus atropurpureus Boj.

A. _ px?g:ammatac transverse section in the ovary (x58) . B. Detailed transverse section in oy '( 295)

C. Outer epidermis of the ovary wall at the (x209.2) D. Outer epidermis of the ovary wal| at:;ye (’; 200)‘

1; ?:t&iléd transverse section of the style. (x 380)
- Epidermis of the stj '
C.cr, cluster crystal of calcium oxalate; col., collenchyma; ep,, epidermis: ets Sha. .('x 2.6 6 . .
epidermis; m., mesophyll; o.ep, outer epidermis; ph., phloem; v.st., vascular str;n%-a"' grnurlxd tissue; i.ep,, inner

~ Fragments of the epidermal cells of the ovary and - » XY., Xylem.

the style. . o
| ~ N i 48

E. _Diégrammatic transverse section of the style. (x 58.5)
G. Epidermis of the style. (x 220)
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Table 2: Cell dimensions of the different tissues of the root, stem, leaf and fower of Phyllanthus_atr opurpurens

Boj.
Organ .
Cork Ll . Dimension (p)
Calcium oxalate clusters :_),:17-40, W=13-32, H=7-13
Wood fibres 11-20
vessels L= 236- 268, D= 6-24
Root and rhizome | oo haide ‘H=10-39
’ L=102-111, W=14-25
Wood parenchyma L=31-51,W=13-20
— Starch gralt D=4- 14
Cork L=38-42, W=32-36,
H=6-8
Cortical L= 14-25,
foul parescuyms W= 13-44
Lacuna L= 16- 21,
W= 16-23
Endodermis t::”_b I§3
Oldstem L=3:5 ‘395
1 Pericyclic fibre Pt
D= 18-21
Lacuna in pericycle !‘; : ; _l ;’l
L=19-22,
AWood fibre D=10-13
‘L=27-31,
Wood parenchyma D= 14-18
. L=29- 50,
Epidermal cells H= 5-7
L= 14-20,
Young stem Stomata glf ll 07:-129 1
Vessels
Calcium oxalate clusters D=19-33
L=11-25,
idermis w=11-31,
Upper €p! Hege 13
Papillae H=14-17
L=12- 30,
idermis w=7-30,
Lowerep H=6-10
L=21-40,
Upper neural cpiden'nis W= 6-9,
PP H=8-10
L=19-41,
Lower neural epidermis W=7- 16,
Leaf blade H=10-14
Stomata L=14- 25,
toma W=7 14
i L=138- 57
alisade ,
The P D =6-13
i} Calcium oxalate clusters in spongy tissue D=13-17
A | Lignified idioblast L=7- 17,
BT Calcium inmiate. clusters in midrib w1l
S | e D=6-17
[__& T Vessels S
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Dimension (p)
Organ Tlssue L=20- 34, A
g, w=28-13
Upper epidermis L=7- 14
Stipule Lower epidermis W= 7-18
p L=6- 9.
aracytic stomala We=34 —
Lo/ [=73-45,
) W= 15-23,
Upper epidermis H=8-13
. = 0. 16, W=3- 13, H= %19
Petiole Lower epidermis - 2.3
Calcium oxalate clusters il l
Vessels D=3 ’
= L= 25- 5 lc |
Epidermal cells W= |5- 23, H=3-10
Calcium oxalate clusters D=19-38
Pedicel
Xylem vessels D=13-16
Flower
. Outer epidermis:
Perianth L=6- 18,
At the lobe and at the tube W=4-24,
H= 5-7
Inner epidermis: {
L=17-18,
a) At the lobe W=19.18
=17-28,
b) Of the tubular part I\"v: 10—817
=19. 32
¢) Over the veins of the lobe : I\‘v__} ?“" 9
. L=13-25,
d) Over the veins at the tubular part W=7 12
Calcium oxalate clusters D=6-12
L=7-10,
Epidermis of the anther W= 12-16,
H=4.7
. . L=7- 12, W=2239,
Fibrous layer of the anther H=24.27
Pollen grains D= 13-16
E Epidermis of the staminal column at the L=10-16,
2 W= §-11,
2 apex H= 5.8
'g o ) L=22.3],
2 Epidermis of the staminal column at the base W=35-12,
H=35-9
Calcium oxalate clusters D=5-11
- 50
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Organ
L Tissue g
Dimension (1)
Outer epidermis of ovary wall at the apex l\;:lz :: ;
] Hed-7
3 Epidermis of the ovary wall at the base 1;;:; 1265 '
& H=3-6
5 Epidermis of the style L~-12,
w=7-13
Epidermis of style over the vein ‘:‘71'1 3,
) =11
Calcium oxalate clusters in style D= 810
Epidermis of the stigma L=17-12, i
W=6-10 J

D= diameter; H= height; L= length; W= width.
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