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ABSTRACT o - ) ' '
Pharmacognostical studics on zizyplius lofus (L.) Lam, was carried oul to Idcﬂllf}:‘ and dtllfc::zl::ss:l;:: cﬂdnslao‘ri.:gz,
Phytochemical screening revealed that the plant rich with carbohydrates and/or glycosides, I;J'ﬁ lﬂ li S sl"mw‘.’:d u‘m;
flavonoids, phenolics, steroids and/or triterpenes, and alkaloids and/or nurqgcnnus bases. The (I;J og lcl e mimpe vl aes
© 70% alcohol extract had promising antimicrobial activily By examination of the LDsy ﬂﬂn ana l:“l ¢ e T
administration of various doses of extract 100, 200 and 300 mg/kg body weight, the LD;, of 70% ﬂl’-‘:’hf’ e:'irlafe :‘ ; ‘“—’.I‘f T
Jotus'L. (Larn.) is 12.88 g /kg (mice) with confidence limil of 10.75 g /kg (mice) z}ntl 1544 ¢ lkgr(m':ut}’ A L’Tclc:a acb[_,
showed significant analgesic activity in all limes of experiments except at 20 min. In conclusion,the fesicd €x n be
" used salely for analgesic purposes.

INTRODUCTION substances,  saponins, flavonoids, : phenolics,
In recent years the class of the naturally occurring steroids (and /or triterpenes), and alkaloids (and /or
compounds known as the cyclopeptide alkaloids nitrogenous bases). .
and triterpenoid saponins  gained increased 3. Biological investigations

Alcohol (70%) extracts of Zizyphus lotis L.

appreciation because of their varied types of
(Lam.) leaves and stems were freshly prepared,

biological activity *, The presence of cyclopeptide

alkaloids in the Zizyphus is of taxonomical dried under reduced pressure. Albino mice, each
significance . In Egypt the genus Zizyphus is weighting 18 - 22 g were used. —
represented by two perennials Zizyphus spina- Determination of the lethal dose 50 (LDso) ™
Christi (L.) willd which is found in both wild and 30g of dried hydro-alcoholic exracts of
cultivated varieties in various localities of Egypt Zizyphus lotus L. were emulsified separately by 2
and Zizyphus lotus (L.) Lam. growing near Sallum ml tween 80 and completed to 50 ml with distilled
valley ¥, Several parts of Zizyphus have been used waler to obtain 60 % w/v suspensions of extracts in
by traditional and ancestral medicine, both in North distilled water, Spearman and karper method was
Africa and Middle East, for the treatment of several applied on mice and used for determination of
pathologies  including  digestive  disorders, LDsg.
weakness, liver complaints, obesity, urinary Determination of the analgesic effect
troubles, diabetes, skin infeclions, fever, diarrhea The analgesic activity nf hydroalcoholic extracts
and insomnia **. The present study determined the of Zizyphus lotus L. was determined by writhing
macro- and micromorphology, phytochemical Test and hot plate methods.
screening and Biological investigations of the stem Preparation of test samples
and leaf of the plant. 1 gm of dried hydro-alcoholic extracts is
Experimental emulsified by 2 ml tween 80 and is completed to 50
The plant Zizyphus lotus L. (Lam.) is an ml with distilled water to obtain 2 % w/v solutions
evergreen thorny shrub of about 1-3 meters height of Zizyphus lotus L. Doses of 100, 200 and 300
a_nd forming t_hickcts to 5 meters in diameters. mg/kg through giving 0.1, 0.2 and 0.3 ml per 20gm
The plant flowers from May to September and of mice body weight respectively.
carries drupe edible fruits up to March annually. Hot Plate Method "**"
!;le"l;‘;(::nical stud : . The paws ul'_micc are very se?sitive to heat at
. Plant marerial ¥ , rgazir:;:r::e \y:lch‘,are not damaging the skin. The
Samples of Zizyphus lotus L. (Lam.) leavesand - licking of the !Jia?':gm& yifadranal of the poves and
stems were collected on March 2009 from shrubs Writhing Test (2223) _
growing in Sallum valley. Pain was induced by injection of irritants 0.1ml

. They were kindly identified by Dr, Nahid Al-
- Esnawy, professor of plant taxonomy, Faculty of
- .S:c:ence. University of Cairo, Egypt.
. Fresh samples of leaves and stems preserved in
?‘thahoii_l-(."m%) containing 5% glycerin were used-
for mi ical examination: :

' "‘Smpleiiz';:igl;:ilcdt?:ms‘:::uon. ) Another plant The formula for computing percent inhibition is:
s oi\;\{ c:rl‘ e:lc-;dmﬁ:?i;ﬁ fine ~average writhes in the-control group minus writhes
2. Phytochemical screening ' . - ~'$;?1:?;n:§sg;%g@dmdw " wrilles 5 the conirel

. . ’ . ' 0. . B

of a 0.6% solution of acetic acid is injected
intraperitoneally to mice, The animals react with a
cllz_lraf:teristic stretching * behavior which -is called
writhing. In this test both central and peripheral =
analgesics are detected. R

.. Phytochemical screening of Zigyphus lotus L.
- ALam.) feaves and stems for the presence of

i 3‘:?‘1’9?“}"““‘55' (.nlfi,d' Ior glycosides), 'volatile -

-._ 1O - _-: ,- 94 p
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by

ﬁ’crcenlauc reduction of the numbet of writhing (%)

=[L§Lﬂ}xwo

X

as the mean of writhing of the control,
ing of test or standard

Where x W
and y was the mean of writh
animals
Antimicrobial activities (24, 29), .
Antibacterial activity was investigated using
agar well diffusion method. Mean zon¢ of
inhibition in. mm standard deviation beyond well
diameter (6 mm) produced on a range clinically
pathogenic microorganism  using (20 n'!g/ml)
concentration of tested sample. The activity of
tested samples were studied against  the
Staphylococcus  aurens (RCMB  010028) (The
Regional Center for Mycology and Biotechnology
strain). Enterococeus faecalis (RCMB 010068) and
Streptococcus pneumoniae (RCMB 010010) (as
Gram positive  bacteria) while Pseudomonas
aeruginosa  (RCMB 010043), Escherichia coli
(RCMB 010052), Salmonella typhimurium (RCMB
010072) (as Gram negative bacteria) and
Geotrichum candidum (RCMB 05097), Candida
alhicans (RCMDB  05031), Aspergillus fumigatus
(RCMB 02568) (as fungi) .

RESULTS
. Botanical study of Zizyphus lotus L. (Lam.)
growing in Egypt.
A. Macromorphlogy

Zizyphus lotus L. (Lam.) (photograph. 1)
growing in Egypt, is a shrub reaching up to 3
meters in height, The leaves are alternale ovate to
broadly elliptic, obtuse, crenulate, with minute
gland at the top of each crenule with very-sharp,
one shorter and curved spiny stipules.

1- The leaf

The leaves (Figure 1) are simple, alternate,
petiolate, ovate-oblong ovate, stipulate with two
spiny stipules 0.2-0.7 cm long. The lamina is light
green, ovate-oblong, with crenulate margin, obtuse
apex and symmelric base. The venation is pinnater
reticulate with 3-5 veins running from the base 10
the upper edge of the leaf lamina, measuring L 1-
2.8 cm W 0.5-1.6 cm. The midrib is prominent on
the lower surface.

The petiole is greenish-yellow in colour. It is
length varies from 0.1-0.3 ¢cm and is about 0.1cm in
diameter. The leaf is odour less and possesses
astringenl tasle.

2- The stem
. The old branches are cylindrical, hard and
woody brownish grey with darker areas, rough with
wrinkled cork and scattered ovoid lenticles. The
young branches are yellowish green, longitudinally
striated  with internodes 1.5-3 em, while lon
branches becoming shorter (0.7-1 ¢m) towards l.hi
=nd of the branch. Branching is sympodial (z
and the  phyllotaxis is of % di (#igzag)
__ < divergence, The

| Anomocylic stomata are present.  Tric

branches have a faint characteristic odour and slight

astringent Laste.

B. Micromorphology:
A. The leaf (Figure 2)

A, The lamina '
A transverse section in the leaf consists of upper

and lower cpidermis enclosing an i:tubila}crfll
mesophy! which is discontinuqus in the midrib
region. The midrib is less prominent on the lower
surface and show straight on the upper one. .

The epidermis: The upper and lower epidermis
are tabular, polygonal cells, with thin straight
anticlinal walls. They arc covered with smooth
cuticle.

The neural epidermis: cells of upp
are axillary elongated having straig
walls and covered with smooth cuticle.

Stomata of anomocylic type are sunken on both
surface, being more frequent on the lower one and
surrounded by 4-6 cells. ~ Trichomes of non-
glandular unicellular usually bent with swollen
bases. The narrow lumen secms as discontinued at
the basal region of the hair. They are concentrated
on the lower surface of lamina near the veins.

The mesophyll is isobilateral, discontinuous in

the midrib region and is formed of 4-5 rows on the
upper surface and 1-2 rows on the lower surface of
short columnar straight walled palisade cells and
the spongy tissue consists of 2-3 rows of
parenchymatous cells rounded and polygonal.
The midrib; the cortical tissue of the midrib and big
veins consist of thin walled parenchymatous cells
with 4 or 6 layers of collenchyma underlying both
epidermis.  Scattered cluster and prismatic of
calcium oxalate and starch granules are present in
the parenchyma beneath the vascular bundles. The
rest of the cortical tissue is formed of polygonal or
I'Olmdl?d, thick walled cellulesic parenchymatous
cell with scattered secretion cells containing tannins
on the lower layer.

The vascular lissue is formed of bicollateral
vascular bundles with parenchymatous pericycle
?“d separated by medullary rays. The phloem is
ormed of soft tissue in groups of sieve elements
and_ qarcnchyma. The xylem formed of several
;2;}:‘:2:.% ;ES:EI-] Thl;:lse rows of vessels are
non lignified mcdﬁl::m cr by one o two rows of

ry rays. The xylem vessels

and tracheides are lignilied : .
, sho
annular thickening. wing spiral and

B. The Petiole: (Figure 6)
I A Itransverse seFlion of the petiole is more or
ei;siil P ar'\o-ti_o:wex in outline. It is formed of anr
ermis followed by a wide
\ parenchym
cortex occupying about 2/3 the d?ar:gt):rs

homes of

th swollen
na.

er and lower
ht anticlinal

:on-glapdglar unicellular usually bent wi
ases, similar to those present on the'lam:
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The cpidermis consists of tabular, polygonal
- cells, with thin straight anticlinal walls. They are
covered with smooth cuticle. '
The cortex and ground tissue consist of about 3-
4 rows of collenchyma under the epidermis. They
.are followed by numerous thin  walled
parnchymatous cells. Numerous secretion cells,
clusters of calcium oxalate and few minute starch
granules are scaltered through cortex.

The stele is formed of U- shapped bicolateral
vascular bundle have upper and lower continuous
arc of phloem surrounding a solid mass of xylem.
The pericycle is parenchymatous and surrounds the
vascular strand. The xylem elements are radially
arranged and consisit of lignified spiral and
anunular vessels. They are traversed by uniseriate
or biseriate medullary rays with polygonal or
slightly elongated, thin walled cells. The phloem is
formed of sieve tissue and phloem parenchyma.
The Powdered Leal

The powdered leaf is green lo dark-green in
colour, with aromatic odour, slight bitter taste, and
characterised microscopically by the followings:

1- Fragments of upper and lower epidermis
of the leaf which consist of polygonal cells
with straight anticlinal walls, covered with
thin smooth cuticle and containing
anomocytic stomalta.

2- Trichomes of non-glandular unicellular
usually bent with swollen bases. The
narrow lumen seems discontinued at the
basal region of the hair.

3- Fragments of neural epidermis of the leafl
which are polygonal or axially elongated,
with straight anticlinal walls and thin
smooth cuticle. '

4  [ragments of epidermal cells of the petiole
formed of polygonal cells with straight

~ anticlinal walls and thin smooth cuticle.

5- Fragments of cortical tissue consisting of
parenchyma cells, which contain clusters
of calcium oxalate and minute starch
granules, as well as collenchymatous cells.

6- Fragmenls of vessels with spiral and
annular thickening. ' ‘

7- Fragments of secretion cells cither entire
or broken,.

The Stem: (Figure 4) .

A fransverse section in a young stem (green
branches with diameter up to 2.5 mm) is nearly
rounded in outline. It consists of an epidermis
followed by parenchymatous cortex (about 1/10 of

~ the.diameter) which occasionally containis clusters
crystals of calcium oxalate.  The corlex is
Jinterrupted by secretion cell. . The. pericycle is

, - - eonsist of an almost continues ring of pericyclic

fibers, @ narrow layer” of: phloem followed by

.. sparenchymatous pith.
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‘The epidermal cells are polygonal, acially -
elongated with straight antichinal walls and covered
wilh thin smooth cuticle. Stomata are few of
anomocytic type. Trichomes are absent.

" The cortical Lissue

The cortex is formed of 4-7 layers of thin-'
walled parenchymatous cells, interrupted by
numerous secretion cells with tannin conlents. The
rest of the cortex is followed by 3-5 layers of
radially elongated parenchymatous cells. a

The pericycle is formed of 5-7 rows of fibres
forming an almost conlinues ring interrupted by
small groups of parenchyma The fibres are long
with straight or undulating lignified walls, narrow
or wide lumina and acute apices.

The vascular tissue is formed of a continuous
ring of vascular iissue crossed by uniserate
medullary rays. The phloem is consisting of soft
thin-walled elements formed of sieve tubes,
companion cells and phloem parenchyma and have
middle hard bast. The hard bast is [ormed of an
almost continuous ring of phloem fibers. The fibres
are lignified with straight walls, acute or blunt
apices and wide or parrow lumina. The medullary
rays are uniserate or rarely biseriate and contain
few small starch granules. The cambium consists
of 4 or 5 rows of cambiform cells. The xylem is
formed of lignified elements, the vessels are
radially arranged, either solitary or in small groups
and of spiral, annular and reticulate thickening,
tracheids, fibers and wood parenchyma.  The
tracheids show pitted thickening. The wood
parenchyma and medullary rays are rectangular,
axillary elongated pitted cells with slight lignified
pitted walls, :

The Pith consists of rounded to polygonal thin
walled parenchymatous cells with moderately wide
intercellular spaces, with scattered, resin cells.
Cluster crystals of calcium oxalate are scattere
through pith. L
The old stem

A uansverse section in the old stem shows
differs from the young stem in the following; ,
- 1- The epidermis is replaced with several .

layers of cork cells which originate from =

the phellogen.  The cork cells are
yellowish-brown, _suberised, polygonal. -
- with thick straight anticlinal walls. '
2- The cortical parenchyma is narrower and
has thicker walls, e
3- Absence of secretion cells.
4-  The presence of hard bast.

Powdered Stem e o TR
- Powdered stem is greyish-green in colour, with

slight aromatic odour and shight bitter taste. It-is ..

- fibers, ..+ .- characterised mic ici g : ' '
. arclative Jayer of xylem forming u conlinuoiis ring S ey Aoy
of- collateral  vascular * bundles,” and central -

1- Fragments” of epidermal cells from . th

young - stems “with ~polygonal - -axjally - .

g.-longﬁteq cells, "straight anticlinal walls, =

~
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thin smooth cuticle and show few
anomocylic stomata.

- Fragments of yellowish-brown cork cells,
polygonal with thick suberised straight an-
ticlinal walls.

3. Fragments of parenchymatous tissues from
the cortex. phloem and pith which contain
prismatic and cluster crystals of calcium
oxalate.

4- Fragments of sclercids [rom the cortex
occasionally  pitted  with  unequal
thickenings, narrow or wide lumina, in
different sizes.

5- Fragments of lignified fibres from the
cortex with straight walls, acute or blunt
apices and wide or narrow lumina.

6- Fragments of lignified pericyclic and
phloem fibres with straight or slightly
wavy thick or thin walls, acute or blunt
apices and narrow or wide lumina.

7- Fragments of lignified spiral and anunular
vessels.

8- Fragments of lignified pitted tracheids.

9- Fragments of parenchyma cells from the
pith containing clusters and prismatic
crystal of calcium oxalate.

()

The spine: (Figure 7)

A transverse section in the spine is oval in
outline, more convex on the lower side. It consists
of an epidermis followed by continuous bundle of
fibers and a ground tissue with scattered vascular

prismatic crystals of calcium
cenler,

lygonal, tubular with
mooth

bundle, Cluster and
oxalate are scaticred through

The epidermis cells are po .
straight anticlinal walls and covered with

cuticle. _
The ground lissue is formed of 10-12 rows ol

non lignified fibres, followed by thin-walled
cellulosic parenchymatous cells. The fibers have
wide lumina, acutc apices and vary in length. '
The vascular bundle is closed concentric
vascular bundle with phloem to out side and xylem

to inner side.
2. Phytochemical screening

Phytochemical sceening of Zizyphus lotus L.
(Lam.) leaves and slcms were revealed the
presence of carbohydrates (and /or glycosides).
volatile substances, saponins, flavonoids, phenolics.
steroids (and /or triterpenes), and alkaloids (and /or
nitrogenous bases).

3. Biological investigations
1. Determination of the lethal dose 50 (LDgy)

The experiments revealed that the LD was
13.3 gm/kg while the LD, was 4 gm /kg, thus seven
doses between these values were also registered.

The LDsy of 70% alcohol extract of Zizyphus
forus L. (Lam.) is 12.88 g /kg (mice) with
confidence limit of 10.75 g /kg (mice) and 15.44 g
/kg (mice). From calculated data, the study revealed
that, the 70% alcohel extracts could be safe.

2. Determination of the analgesic effect

a, Hot Plate Method
The analyzed data are recorded in Table | and
represented in Figure 1.

Table (1): The effccts of hydroalcoholic extracts of Zizyphus lotus L. (Lam.) leaves on hot plate reaction time in

mice
R % of increase in reaction - ; 2
Mean Reaction Time (Seconds) + SEM time Respect to control Yo relative activity
(Percentage protection) to standard
Treatment Time of measures Time of measures Time of measurcs
20min | 60min | 90min 20| 60 90 1204 60 | 90 | 120
min | min | min | min | min | min | mn
Control 16,2087 | 16.7£0 67 | 16.2£048 | 1624048 - - . . R R N
Standard
Tramadol 10 | 16.6£033 | 19=1.03 | 29.2+1.08 | 29.7£0.76 | 24 | 13.8 | 82 | 833 - - .
mg/kg
Zizyphus
lotus  extract | 16.7£0.67 | 1832056 | 17.7%092 3 9.5 9 235
100 mgkg J 688 | 11 | 282
Zizyphus
fotus  extract | 17.52042 | 18.8£0.31 | 23.5%0.85 | 28.3%1 63
200 me/k 8 | 126 | 45 | 747 | 913 | 549 | 897
Zizyphus
forus  extract | 17.86£0.48 | 1932042 | 24.1%1.17
300 mekg 98 | 156 | 667 | 667 | 113 | 813 | g0

The reattion of groups compared by one way analysis of variance (ANOVA) which revealed that. There is a signifi
s 15 a significant

dillersncz between groups al P < (0,05,
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Fig. (1): Percentage of increase of hot plate reaction time by different extracts. S S
All tested extracts showed significant a) Werithing Test
analgesic activities in all times of experiments The analyzed data is recorded in Table 2 and
except at 20 min. On the other hand the tested represented in Figure 2.
extract showed good analgesic activities afier 90
and 120 min. of treatment.
Table (2): The effect of hydroalcoholic extracts of Zizyphus lotus L. on writhing test in mice
i Number of . 1o ie % relative activity to
j contractions % inhibition standard
. Control 54.5£1.5 - - ;
Diclofenac sodium 15 me/kg 23.6+1.33 56.7 % , - ]
Zizyphus lotus extract 100 mg/kg 23.33x0.88 572 % 100.8 %
Zizyphus lotus extract 200 mg/kg 17.67+0.67 67.6 % 119205
Zizyphus lotus extract 300 mg/kg 24.5¢1.6 35% 97 %
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' Fig. (2): Percentage

.of inhibition of writhing contractions by different extracts.

All tested extracts showed significant analgesic activities in comparing to standard. -
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1 gcreening of Antimicrobial activity
]:l:e :malyze‘d dflta is
';epresented in Figure 3.T
Zioyphus 1008 L. the
hydmalcohohc eatract)
activities 10 all tested organ E
geruginosd. Its percentage activity when ¢

to standard is

total extract

showed’

is recorded in Table 3 and
he results obtained with
(70%
antimicrobial
isms except P’seudomonas
ompared

as follows: Staphylococcus aureus (77

%), Enterococcus faecalis (97.5 %) and
Streptococcus pnewmnoniae ( 86.5 %), Lscherichia
coli ( 91 %), Salmonella typhimurium (95 %)

Geotricum candidum (7)1 %), Candida albicany (66
%), Aspergillus fumigatus (90%).

The alcohol (70%) extract had higher antimicrobial
activities Lo all tested organisms except Psendomonas

aeruginosa.

Table (3): Antimicrobial activities of alcoholic (70%) extract of Zizyphus lotus L.
) Extract Standard
Microorgarism Inhibition zone in mm - |
"Gram positive bacteria Ampicillin
“Staphylococcus aureus (RCMB 010028) 21.8= 14 283+ 0.]
Lfn_lcmcaccusjbe'cahs (RCMB 0 10068) 19.8+ 2.0 20.3£0.3
~Sireptococcus peumoniae (RCMB 010010) 20.6= 1.3 238202
~Gram negative bacteria Gentamicin
Pseudomonas aeruginosa (RCMB 0 0043) | No activity 18.2£ 0.1
~Fecherichia coli (RCMB 010052) 18.6+ 0.9 20.4% 0.6
Salmonella pyphumurium (RCMB 010072) 22.6= 1.16 23.7% 07 E
Fung! Amphotericin B
~Candida albicans (RCMB 0503 1) 16.75= 1.0 25.4= 0.1 |
Aspergillus fumigatus (RCMB 02568) 21.43£2.12 23.7=0.1 __f
Geotricum candidum (RCMB 05097) 20.42+ 1.22 28.7£ 0.2

Ge. candidurri'

Asp. fumigatus

C. albicans

S. typhimurium

E. coli

@ standard

msample

Pse. aeruginosa

Str. pneumoniae

Ent, faecalis

S. aureus

.ig"(-?”}:,rpc[r-cu g o= : ,
. . mnt i . ‘ .
CL e of activity when compared to standard by extract.
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able (4): Microscopical measure
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Photograph (1): The shrub of z;

zZyphus lotus L. (Lam.)
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ments of the different elements of the organs under investigation in y. e
ftem Measurements -
Length Width Height .
Leaves
Lamina ,
Upper epidermis 14-20-37 20-22-24 60 - 63 - 68
Lower epidermis 13-19-34 10-12-13 23-23-35
Upper neural epidermis 40-51-68 17-19-2] 33-35.37
Lower neural epidermis 25-36-57 14-16-18 19-20-22
Stomata 35-31-42 16-18-20
Non- glandular trichomes 260-270-280 12-13-14
Calcium oxalate
ClustET 19_25_31
Prism 14-15-16 8§-9-10
Palisade ) 24-32-36 5-6-8
Vessel and vessel segments 16-18-23
Secretion cell 55-75-78
Petiole
Epidermal cells 10-17-23 §-12-16 15-20-23
Stomata 11-18
Non- glandular trichomes 250-265-275 1-12-13
Calcium oxalate
Cluster 14-28 .38
Vessels 11-16-23
Secretion cell 62-85-110
Young stem
Epidermal cells 14-23-31 10-13-15 9-13-17
Stomata ‘ 21-23-25 13-14-15
Calcium oxalate }
Cluster 20-27-33
Prism 15-17-20 8-10-12
Periicyclic fibres 286 - 475-670 5-8-16
| Vessels o 10-14-18
Tracheids 100 - 150 - 180 17-28-39
Wood fibres 105 - 145 - |85 7-13-15
Secretion cell 61-82-110
d stem
g:)rl:cells 34-45-50 17-20-23 7-9-11
| Sclereid cells :

30

e ——
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Fig. (4) : Macromorphlogy of Zi
! zyphus lotus L.
A. Fruiting branch ~ (x 4), B. Leaves (iL;r;l)-)

col

Fl . N ' -
ig. (5) : Micromorphology of the leaves of Zizyphus lotus L. (Lam.)

g- glagfammatic transverse section in the leaf
C D?;&ll@d lran'sverlse section in the midrib
Py gr'flmma.nc transverse section in the lamina
- upper epidermis; L.ep., lower epidermis; t. trichome;

ry; s.¢, : ; .
Xylom » secretion cell; p.ca., prismatic calcium oxalate; cl

(x 70)
(x 285)
o (x 220) S
£., fiber; col. collenchyma; pal. palisade, m.r., medullary
.ca., cluster calcium oxalate ; ph., phloem; V., vessel; X,,
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- Fig. (6): Micromorphology of the epidermis and powder leaf of Zizyphus lotus L. (Lam.)

A. Surface preparation of Upper epidermis (x 150)
B. Surface preparation of Lower epidermis (x 150)
C. Upper neural epidermis (x 150)
D.  Lower neural epidermis (x 150)
E. Powdered leaf (x 250)

cic., cicatrix; t. trichome; s., stomata; s.c., secrelion cel]; p-ca,, prismatic calcium oxalate; cl.ca., cluster caléium
oxalate, v, vessel; tr.v., tr vessel.

.

, ER

s
Wk 5
§ 8 s
. P
O"‘ 7 »t
Fig. (7): Petiole of Zizyphus lotus L. (Lam.) E
A) Diagrammatic transverse section (x70)
B) Detailed transverse section ' (x 340)
C) Surface preparation ) (x 340)
D) Isolated elements : (x 400)

¢a.0x., caléium oxalate; cam., cambiu{n; ck., cork; cl,ca.ox., cluster calcium oxalate; €p., epidermis; f,, fiber: s.c
secretion cell; p.ca,ox., prismatic calcium oxalate; v., vessel, X, xXylem. LT B
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) .7 ’,ﬂ -
fg’nho_rpﬁol gy of ,the-‘Stgm of Zx‘é;phus'lotu:L. A(L‘n‘m.)-.-'-' Ca e A {508
section in young stem . (x 45) ro 3
ot (x18). 7 T e et
thé young stem. -

. Fig. (8 Mic

. A) Diagrammatic transverse

R 'B): :Diagrammatic transverse section in old stem -

Pty C) 'Part of the detailed sector of the old stem showing differences from

B Uy ey R B AR
'DJ»Detail)edm;isversc‘seéljdninygungs_lein"- o (x 410) SEreE IS gt S
| ' late; p.ca., prismatic calcium oxalate; op., epidermis; £, fiber;” -

ph.£., phloem fiber; pi., pith; v, vessel,

- :?m-‘: ca“?&““!:"ék.; cork; cl.ca., cluster calcium oxalate;
" x zf;;}‘;‘*d"."arymy: s.¢., secretion cell; 1.C; resin-cell; p.f., pericyclic fibre;
> . Lo TV - -‘-:l_‘ : __--. e .r_ -.‘.‘ ; .- ey : '; %
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Fig, (9): Micromorphology of the epidermis and powder of the stem
A) Cork of old stem

(x615)
B) Surface preparation of young stem (x 170)
C) Isolated elements of old stem (x250)
D) Isolated elements of young stem (x 350)

ck., cork; clca., cluster calcium oxalate; p-ca., prismatic calcium oxalate; ep., epidermis; s.c., secretion cell- p.f.
pericyclic fibre; ph.f., phloem fiber; v., vessel; x.

Fig. (J0): Spine of Zizyphus lotus L. (Lam.)
A) Diagrammatic transverse section
B) Detailed transverse section
C) Surface preparation
D) Isolated elements (x 470)
. ca.0x., calcium oxalate; p.ca.ox.; prismatic calcium oxalate; cl,ca.ox., cluster calcium oxalate; ep. e_pidermiS;' £,
fiber; v., vessel. v.b., vascular bundle. T
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