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INTRODUCTION

IN Asclepiadaceae, a family rich in medicinal plants, it is the leaf that
usually @onstitutes the exclusive or at least the major portion of the
, official part in a large numbe}' of species. As such, a detailed study
of the morphology of the foliar epidermis is an important aspect of
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the' harmacognosy of the family. . In an carlier account
jn this!*ac (K.nsh.numug'lhy and Sundaram, 1967) j
that the real criterion of differentiation among the s
in a combination of isolated characters rather than i any On-en.Orc
two of them, however striking they may be, (‘onscqucntly the do-r
cription has to refer more (o the relative cohfiguration of the cell CQIS"
ments making up the general and total appearance or pattern (f 1h.
cpidermal surface. It will be of some usc if we can Specify COnsiste ;
points of such description in a comparative manner, The prc\:scm
contribution attempts this by a description of six othér Species Of‘t}?t
family and a discussion of all the plants studied so far. ¢
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MATERIAL AND METHODS

Leaves of the following species are studied : Ceropegiq, Junceq
Roxb., Cryptostegia grandiflora, R. Br., Cynanchum pauciflorum, R Br.
Heterostemma tanjorense, W. & A., Dregea volubilis (Linn. f.) Benth
ex Hook f. and Tylophora indica (Burm.) Merr. (T. asthmatica, W, g
A.). All arc climbers (Gamble, 1957) and find mention as medicing]
plants in the literature excepting, probably, Heterostemma tanjorenge.
The leaves of the African counterparts of Cynanchum are known to
cause a specific bovine and sheep disease called cynanchosis (Watt and
Breyer-Brandwijk, 1962).  Leaf is included in the official part in g
except Ceropegia whose tubers are official and where, however, Ayyr.
veda recognises threc scparate varieties (Nadkarni, 1954).  The present
study has been done throughout with the help of fresh preparations
of epidermal peelings. Chloral hydrate boiling was done judiciously
as this was found to damage the cuticular striation sometimes. Peels

were taken from the mid-region of a lamina half and invariably included
larger vascular strands.

OBSERVATIONS

Salient, chiefly quantitative, features are given as a comparative

table (Table I). The relative configuration of the cell elements of the
epidermal surface is described as follows:

pidermis.—Intercostal area: Majority
of the cells are longer than broad, the longer axes consistently lying
in the axial direction of the leaf. In the greater part of the area the
cells lie in, end to end, continuous, uniseriate rows giving an almost
"parallel” appearance (Fig. 1). Around the stomata, which are
quite frequent, the cells are columnar and curved, with the result the
stlomata appear in the general parallel run of the i.c. cells (intercosta,l
cells) to form *nodes’ along which the intercostals seem to *‘flow
past. Individual cells are usually 4-sided, straight-walled angd clear,
i.e., devoid of contents. Stomata: Long axes uniformly lie n the
axial direction of the leaf. Hence, the stomata also appear to lie 1n
parallel ‘series’; the series themselves are 2-3 i.c. cell ‘layers apart
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. IN ASCLEPIADACEAE
FiGs. 1-11. Fig. | I o
o i of Cry - Lo Lower epiderms Cpmns a4

cofteris of Covcis ooty o ! ot e
g " g g V 1

Lower epidermis, It;g ""UIPIDL'.'- cpidermis, Figs, 5.7, Heterg ‘,llr'n/mu lanjorense, g 5
%:) Dregea volubilis. i, H.ml o I“WU,'1“'”‘“""””"0 Fig. 7. Upper (‘p{d«,’r,,::,' ;V‘y'
j oo g ower epidermis, Fig, 9. Uppe VNl L 23
Lower epidermie v 2o Upper epidermis, Figs, 1011

( Lp’ldunn., Fig. 11, Upper epidermys,

109

Fig 2 Lowes
m pauciflorum, Fig 3.

as., abnormal stoma of single :
Ly BN , ‘ single guard cell: ¢ ; !
cel, I.s.., large stoma; re,, rudiatingbccll at lkltilfwl(r( b 'L~r-j o w‘”’ dc., degenerated
sphaeride. ase; n., “stomatal node’ p.
b
. ’
while the adjacent stom:
> stomata are the same - ‘ 1 i
El;u SuClm ;ta ;(Jm’llhu Same as that of the intercostals or cven larger and
;lh ) l't» 070l ‘F[dlh'“ pronounced. The distinciness s heightened by
tc thls cr;c‘_ ?ng around of the columnar intercostals. Abnormal
S Ol}ld d’O 151‘1}11g ¢ guard cells are sometimes seen (Fig. 1), Striations,
Prolusc and ghow a simple pattern of continuous running lines extend-
ing the full length of the

‘ Bl “parallel” cell serics of the intercostals and
the ‘flowing’ around of the ‘stomatal nodes’.

Hain a serics arc 4 5 ¢, colls apart. In size,

Upper bpldermls.-Intercmta/ area: The parallel row-like appear-
ance of the cells is not present; individual cells, straight-walled, 5-%-
sided, polygonal, often rhomboidal, slightly longer or as long as broad.
The longer axes are disposed in

. i all directions and consequently the
stomatal nodes’ are absent. Stomata, similar in size to the i.c. cells,
many, as frequent as on the lower epidermis but not showing the

‘par.allel’ _or any other regular distribution. Striation: Apart from
a slight circling around the stomata this shows a uniform distribution

as in the lower epidermis irrespective of the direction of the orientation
of the long axes of the individual cells.

Cryptostegia grandiflora: Lower Epidermis.—General surface is
cut up into many separate large islets by means of broad ‘reticulum’-
like branching sheet of costal strands, each islet studded richly with
stomata. Intercostal area: Cells are straight-walled, 4-5-6-sided,
slightly longer than broad. Stomata, as large as or even slightly
larger than the i.c. cells, very closgaly arranged, separated by 2-3 i.c.
cells only and merging in the faintness of outline with them. At
irregular intervals there appear in each of the islets one or two very
large-sized stomata, the vestibular slit being nearly one and a half or
double that of the other stomata (Fig. 2). Striations, very promly?lex;t
and made up of irregularly curved lines strongly covering the lw' ohe
surface of the islet giving it a wrinkled appearance excluginnlg on ytt cei
guard and often the subsidiary cells (Fig. 2). No particular centre
of radiation is traccable.

Upper Epidcrmis.—-—General surfacg: The rclict_ilar I()r\mfllfu\‘lll

i 'I;pts is present as in the lower epidermis but ncuhf\r th 'MN};‘,

Lo lie ¢ so broad (usually of 2-3 cell thickness only even in the

D immediately ncar the midrib) and pronounced nor the inter-
(]

costal islets show the prominent features of stomatal profusion or the
[ ]

-

-
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! Intercostal area: Cells, Slr"‘iﬁht

Stomata, absent. g ity

& <

er epidermis. j
isodiametric.

striac of the low
the lower epidermis. .

lv/":r’b/]z.l:d‘pr-omincnt: patterh as in
PR, ywer Enidermis.—Intercostal areq - (.

("”i‘"{,dvl:i\,:-l /t:il,l\.l;f,q{‘:ll:-,;:al’(lslEnl' [0 12 cells in breadth) are '-g“y,;;l‘f
e fht. “,l‘i“\- as long as broad, polygonal, 5 6-sided and sir;n;;hl’_
longf‘li m'::‘ :n~] here onwards they become gr_udually‘_1so<|mmctric’ the
“vn”%k['»”n;xinu more bent or irregularly 0““'““&! (Fig. 3) and almog
Maus Bee as ﬁw cells reach a greater distance from the strands. [,
(he A icinil_\‘(»I‘ the s1_nal_ler veinletg they arc complctlfi‘lyhamo?‘bmd (Fig. 3).
The stomata are distributed uniformly among all these ?uﬁr types of
cells.  Stomata, not promment,'the guard cells having a am't outline
and the stomata themselves being much smal_ler. than the i.c. cells ;
usually 2-3 cells apart. Abnormal stomata of single guard cells are
rarely seen. Sphaerides. many and prominent, sparse in the neighbouys.
hood of the bigger strands where however t-helr. size is large. Near
the smaller veinlets, i.e., among the amoeboid i.c. cells mostly,' they
are smaller but occur more closely. Striations, not very prominent;
the striae flowing out from the stomata in two lateral groups to short

distances only (Fig. 3).

amocbhotd

Upper Epidermis.—General surface: Appearance quite distinct
from the lower epidermis because the cells are throughout of the same
shape and do not show either the irregular outline or the amoeboid
form (Fig. 4). Intercostal area: Cells are straight-walled, 6-8-sided,
polygonal, large, isodiametric and devoid of contents. Sphaerides,
large, few, very spharsely distributed. Striation, almost absent. Hairs,
very sparse each hair made up of an uniseriate unbranched row of
5-6 cells; persistent on a base of radiating group of intercostals (Fig. 4)
which do not differ in size or otherwise from the other i.c. cells. Some

striation is seen on these radiating cells.

Heterostemma  tanjorense: Lower  Epidermis.—Histomorphologi-
cally most highly differentiated of all the investigated species and
hence included in the present study. Intercostal area: Cells do not
show any gradual change in form as in C. pauciflorum ; instead, all the
cells are uniformly amoeboid or rather irregularly outlined. Indi-
vidual cells are of different shapes, elongated and almost columnar,
curved or amocboid but with the number of the arms few unlike as
in the typically amoeboid cells of C. paucifiorum. Most of the cells
have onc long axis but the long axes of these cells are disposed 1n
all d:re‘ct‘mns' with the result the cells show a characteristic dove-tailed
or mosaic alignment (Fig. 5). The mosaic further shows at intervals
c6ha]raclcnsl|c crystal containing cells (Fig. 5). Stomata, far apart
((:cl‘lso ’?Sizj dPlcllrlg not prominent, much smaller than the other i.c.
intér’C(%slals t}bl S }avc faint outline and get _lodged. in the curves of the
Crystal cells cir ORE wxes disposed in all directions.  Striation, absent.
o S, usually in a group of 2.3 or 4 cells, often in a pair,

quent intervals in the i.c. arca. FEach individual crystal cell is



] . 1 4
PHARMACOGNOSY IN ASCLEPIADACH b
very small compared to "the j ¢
almost completely by
(Fig.e6), very sparse
columnar cclls.

Y
| ~ 7
its Itfmcn ocewpicd
' tan aped Crystabw? Hairs,
a unfscriate unbranched row of 4-6

] cells, cuboidal,
a sigle large diamond-sh
; made up of

~Upper  Epidermis.—@eneral
dl‘ﬂcr‘cnl from the lower epidermis because of the comnle!
of the lo)ng dove-tailed prominently amocboid cells. g
Cells 6-8-sided, polygonal, walls not straight but very frequently bent
or even &urvedy large and mostly isodiametric (Fig. 7). Stomata
absent.  Striation, faint, hair bases acting as radiating centres. Crysia"/

ael/s,_very infrequent.  Hairs, more frequent than in the lower epi-
ermis.

surface:  Appearanc: is markedly
¢ abscnce
Intercostal area:

Dregea volubilis: Lower Epidermis.—General surfuce: Large
prominent branching costal strands made up of 4-walled, narrow axial-
ly elongated cells divide the area into very large (in comparison to
C. grandiflora) islands. Intercostal area: Individual cells, isodiametric
or slightly longer than broad, walls bent. Stomata, prominent, very
close, 2-3 cells apart, as large as or slightly smaller than the other i.c.
cells, guard cells with a sharp outline. At frequent intervals some
of the stomata form radiating centres fot striations while the other
stomata merely lie in the run of these striae (Fig. 8). Sphaerides,
large, distributed closely specially in the region of the smaller vein
islets. Striation, very profuse, covering the whole surface commencing
from the outer walls of the guard cells. Striae extend in all direc-
tions, showing the radiating centres around the stomata at frequent
intervals.

‘ I ' ea: C large, 6-8-walled,
er Epidermis.—Intercostal ared: Cells , |
sidesUliqr:l)ostly pstraight, isodiametric. Stomata, alf)s;rllt. SSglhlgfrz\c/i:isﬁ
-stributed closely specially in the region ol ihe Sm
1a11’gte, dle’Stt'rilation very profuse, covering the whole surface 1rregula;_1y,
lstq 2 running in all directions; hair bases often form centreds of ra flaa-1
tion (Fig. 9). Hairs, Very sparse; long, simple, bent, made lﬁ)s 0
fllgilgeriati. unbranched row of much elongated, columnar cells.

a: Lower Epidermis.—Gener_al surface: Studfi’ed‘
w'ith many sphaerides and hairs. Intercostal area:

Tylophora indic

%tlrlegulb'ar6i;li?er(\i/alasnd polygonal with straight sometimes slightly bent
ells, 5-0-

) e general surface at
walls. Since the hairs are place? sttlz;%ﬁ%?ezugvitt}fll e nce fo which
ular intervals, they form focal S 10). Hairs, simple, unbranched.
{g% other cell elements get allgne((ij(Flg- R uniseriate row of elongated.
. O b [¢ o
apering and made up F « or less round
clongated, be]Illst , td”lf)lfey %lrise from a basal, lsn}gk-. ‘lnl(l)‘lkll(:{l‘llﬁ)'\ T
columnar Celi. - f 6-8 polygonal clear celis, USTEE) S 0
v aring o ‘ . « slishtly larger.
cell surrounded b()]’ ;lizc 1% the i.c. cclls but mnullnnl“\“. “\lll:“'lal j.c. cells
: ¢ and ¢ s e v qICe closcly . ol T
mn appearal_lét ibuted uniformly ovel the ”|L\l. ic. cells. Sphaerides.
Stomalde dl-b{ almost the same as the ot Ml e QUMETOUS, closely
apart; 10 S]ZT.’r,er than the basal cell of the mel;:li surface excepting
only, Sh%lh“},lsti?'a%ion almost absent 10 the gener:
l 9
arranged.

L
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ofrihe cells of the hair base where radiating arrangement See
(Fig. *0). A

Upper Epidermis.—/Intercostal arca: Cells, polygonar, 150
metric, 6-sided, walls straight, at distanl‘mlcrvals close
cells occur (Fig. 11), probably represpn_tmg.1he.dcgcncr
Hairs. at very infrequent intervals, similar in size and
i.c. area. Sphaerides, present, not so many as in the |
Striations, simple, not very pronounced.

dia.
groups of Smay|
ated hajr baseg
structure to (nQ
ower epidcrmix_

1

Discussion

The following are some of the general features impor(an, for
sketching a description of the relative configuration of the cells of the
epidermal surface consistently: (a) Intercostal areq - (1) The dimen.
sions of the cells, viz., whether they are isodiametric or clongated and
if latter, whether any consistency is seen in the disposition of the long
axes of the cells (parallel alignment in the lower epidermis’ of Cero-
pegia juncea) or not, as in all the other species studied. (2) The shape
of the cells, viz., straight or bent-walled, columnar or amoeboid (Cyngy,.
chum pauciflorum and Heterostemma tanjorense). In the cases where
a single leaf shows cells of many shapes, the regions where the latter
occur with reference to ccstal strands is a feature to be noted. This
will be of critical pharmacognostic value as g portion of the costy]
strand is usually available even in small broken samples of leaf drugs
(Cynanchum pauciflorum). (3) Special features, if any, such as stomatal
‘nodes’ of Ceropegia Juncea and close groups of narrow cells of Tylo-
phora indica. (b) Stomata - (I) Direction of the vestibular slit. ~ As
We are concerned with the appearance of the stomata on the general
surface of the foliar epidermis, the vestibular slit becomes an impor-
tant criterion for description. This usually exists in the form of a
narrow ellipse whose long axis can be considered as the long axis of
the stoma itself. This axis is usually disposed in all directions on the
epidermal surface with the result the stomata themselves appear tilted
in all directions. Sometimes only, the long axes show ga consistent
relative distribution, e.g., the parallel alignment of lower epidermis
in Ceropegia juncea. (2) The density of stomatal distribution. Since
the distribution is usually uniform, a ready reckoner of the stomatal
density is given by the number of the intercostals that intervene the
adjacent stomata (1-2 i.c. cells apart in Tylophora indica, 6-10 cells
apart in Heterostemma tanjorense). (3) Size and prominence in com-
parison with the ;.c. cells; smaller in Cynanchum pauciflorum, larger
in Ceropegia Juncea—see Table T: faint in Cynanchum  pauciflorum,
prominent in Dregea volubilis. (4) Special features, if any, e.g., un-
usually large stomata at intervals along with the usual sized ones as
in Cryptostegia grandiflora, some stomata forming radiating centres
for striations while others merely lie in the run of the striae as in
Dregea volubiis. (¢) Striation: Presence (Dregea volubilis) or absence
Cryptostegia grandifiora) of radiating foci. (d) Costal region: By
costal region we refer to the epidermal cells covering the vascular strands
only and as such the presence or absence of vascular traces under-
neath the costal cells is a question of no importance here. In fact the
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| - TADACE #1.*
typical features of the costa) cells | Z
the vascular tissues benes ||~ cells are seen better jn f e
of the cestal area can hc«l A do not mask them ‘I(m The ous) eos:
making up its breadth llwdlly ot st e s
Cynanchum  pauciflor (the Targer strands of | el ot
‘retigulum’  of lﬁ--nnlé;”-)' (2) Special "C“"“fc)“ ”') ang ik
Dregea volubiliy i(') }I’;l(g Strands in (“"'"/”’l’;’(';"u(my‘ diors” and
yel > . .' A 'S 4 ¢ ‘ ] i “ ’ {,‘ . ' '
Dregea volubilis), crystal ‘(’l‘/(/ (’-(/I sphacrides (¢ '|'n(m('/fu/(illm/(//m(;/ .
(Ty/() hora indi e ells leteroste . bl e
- ’ | ’ ' |
: ”Ldl(a‘)'. nma tanjorense) and /m/r;

All the above fe:
ove features generally differ between (i
he

l[ower epidermi
mis.
P m upper and

The followin i
. wing  histom i
comparison with the speci otphological _ features arc noteworthy in
R. Br a species studied earlier, viz., Calotropis gi
. purple and white variety, L er, viz., alotropis gigantea,
extensa, R. Br., Hemidesmus .y,{- eptadenia reticulata, W & A, Daemia
(Krishnamurthy and Sun darg:](]lculs%gf Br., and Telosma minor, Craib
t Cal el ppearance in the purple and whi ieties
0 alotropis gigantea and D : ple. ite varieties
ih nd Daemia extensa while in Ceropegia junc
ough the stomata are found on both the epidermis, the latflergsla S -
ance on either side is otherwise quite di ? Vi el
. quite different. In all the other s
cies stomata are confined to lower epi ' / S e
O1lc : - epidermis only. Hairs
and distributed at regular intervals in the two vyarieties ofargal;org-fojpsii
as well as T ylophora indica while they also occur, though not in such
profusion, 1n many other species, viz., Leptadenia reticulata, Daemia
extensa, Hemidesmus indicus, Telosma minor and Dregea volubilis. Tn
all of them, the type of the trichome is multicellular, uniseriate and
simple, in conformity with what is usual in the family (Metcalfe and
Chalk, 1957). Cuticular striation whose importance is well stressed
rec;nt]y (Stace, 1961) shows a number of interesting patterns in the
series of twelye plants so far studied. Striation is very profuse in
the two varieties of Culotropis giganted, COVErs the entire surface and
shows radiating foci centering around the stomata. This type of radiat-
ing pattern where the striae flank the stomatal foci is a very common
gp

occurrence in the family and is found in many other species of our
study: Dreged volubilis, Leptadenia reticulata, Telosma minor and
Cynanchum pauciflorum. Dregea volubilis exhibits an interesting varia-
tion where only some stomata form such radiating centres for striation
while the others merely lie in the g.eneral. run of the striae. Hairs act
as such radiating centres for the faint striation in T\'/oplmru indica and
Heterostemmd tanjorense. In .Cr}ptostegza gi'an((/ﬂu‘m.. the st\ruumlx}
is very profuse and made up of irregularly curved lines giving Il‘ltn\‘\ l‘m &{
fe 4 wrinkled appearance leaving out only the euard cells "11‘15
Z%{egcethg subsidiary cells; no parllcular centre of radiaton 1s trace-
. sneci “striati ' r in the form of groups
able in this Specics: The sll'l.l_ll(:,n may occur in the 1t ' goups
i eaioht 1INES > - over a shorter (Telosma minor anc
of simple §1ralg‘}_1t[ Ifl,ms) ﬁ)r('(??é{::]cz} distance (the full |gnglh ol the inter-
eCyna?Chlﬁn /m'uq/‘g’”(I'Z/'o/)(’g%ia /un('('u) with no radiating cenlres (race-
ostal cell series in € gl .

able anywhere.
s
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. SUMMARY

?rr \ l . .

The detailed study of tho hislnmm.phnlogy (jl.th‘c foliar epidermj
is an important aspec _0! the phurnw‘cogvn‘(’)‘.‘sy"()’{ ".L’(’l{ .drug.fs. In an
carlier study of six medicinal plants ol ‘/\s.pc‘,‘puufz'cc.ac in this lm,,, it
was pointed out (hat the real criterion ol dlﬂcrcnlm'lmn here lies thore

rather than in any one or ty,,

in a combination of isolated characters | ot
of them however striking they may be. Accordingly the description

has to refer mainly to the relative configuration of all the cell elements
making up the general pattern of the epidermal surface. By a study
of six more species of Asclepiadaceae, an attempt 1s made to specify
consistent points of such description so as to f.acﬂlta.te the study of gl
the features comparatively in any further investigation.
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