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viii PREFACE

of detecting and rejecting all substitutes and adulterants
whether they have been previously observed or not. With the
exception, therefore, of a few drugs (e.g. jaborandi, 1pecacuanha),
1 have refrained from enumerating all the substitutes, inten-
tional or accidental, that may, at some time or other, have
appeared on themarket. I would, however, insist upon the careful
study of the drug itself, and, to assist the student, T have arranged
the most important characters categorically, so that such as are
not readily seen may not escape his notice; in order that he
may learn to make use of these, I have suggested other drugs
with which the one under examination might with advantage
be compared.

I have referred very briefly to the history of many of the
drugs, although I am well aware that this may be condemmed
as a waste of valuable space. It is, however, in my opinion
very desirable that the student should possess an intelligent
knowledge of the drug as a whole. This should embrace its
history, botanical and geographical source, mode by which it is
prepared or obtained, morphology, structure, constituents, &e.
To restrict his knowledge to such details as may be considered
necessary for examination purposes or directly convertible into
pounds, shillings, and pence during his subsequent business
career 1s a grave error, and a strong protest must be recorded
against the treatment of the subject in so utilitarian and com-
mercial a spirit. Irreparable mischief may be wrought by
placing so low an ideal before the student, who should rather
be encouraged to regard a complete knowledge of each drug as
the object to be aimed at, and to be attained only by patient and
far-reaching study.

In the compilation of this volume I have not hesitated to
lay the leading authorities under contribution. The histﬂrif:a,l
notes are taken chiefly from Fliickiger's ¢ Pharmacognosie,
those on the uses of the drugs from Mitehell Bruce's * M a.tm:ia,
Medica and Therapeutics.” I have endeavoured to increase 1ts
utility by numerous illustrations, for most of which I am
indebted to the works of Bentley, Bentley and Trimen, Berg,


































































s LEAVES

diosmin, which is probably a gluceside: it does not appear to
be therapeutically important.

Varieties.— Barosma serratifolia, Willd.—The. leaves of
this plant, which, like B. betulina, is also a native of South
Africa, are imported in considerable quantity, and known

1l

Fi6. 4.—Buchu leaves (B. serratifolia), Natural size.

commercially as ‘long buchu’' They are long narrow
leaves, about 1 to 14 inch long and linear-lanceolate in outline.
The margin is serrate, and the apex distinetly truncate. The
leaves contain oil-glands similar to those of B. betulina, one
being distinetly wvisible in the truncate apex when examined
with a lens. In odour and taste they resemble short buchu;
they comtain mucilage and about 1 per cent. of volatile oil,
which, however, as previously mentioned, does not yield
diosphenol when cooled.

The leaves of Empleurum serrulatum, Ait. (N.O. Rutacee),
are oceasionally imported and offered as ‘long buchu.” They

Fia. 5.—Buchu leaves (B. erenulata). Natural size.

closely resemble the leaves of B. serratifolia in appearance, and,
like them, contain oil-glands ; they may be distinguished by
the following characters : the leaves taper gradually to an acute
apex in which no oil-gland is visible, the odour 1s different, the
taste bitterish, and the colour usually yellowish green.



















14 LEAVES

Piper Jaborandi, Vell. —These leaves have been imported
as jaborandi. They are large thin grey papery leaves tapering
towards both base and apex. They are usually mixed with the
stems, which are swollen at the nodes.

ALEXANDRIAN SENNA LEAVES

(Senna Alexandrina)

Source &c.—Alexandrian senna consists of the leaflets
of Cassia acutifolia, Delile (N.O. Leguminose), a small shrub
from 2 to 4 feet in height, growing wild in the middle and
upper Nile territories. The medicinal value of the pods and
leaves of the plant was known to the Arabian physicians of the
tenth and eleventh centuries, through whom European physi-
cians probably became acquainted with the drug.

Alexandrian sennais collected from wild plants by Bedouins,
chiefly between Suakin and Kassala. The leaflets are separated

T

Fre. 8. —Alexandrinn Senna leaves. Natural size.

from the petiole and dried. They are either brought 'frnr
exportation to the Red Sea ports or conveyed down the Nile
to Alexandria.

Description. —-The ]:]}mt produces a paripinnate compound
leaf about 4 or 5 inches in length. The leaflets, which consti-
tute the Alexandrian senna of the British Pharmacopeia,
average about 1 inchin le sngth, not exceeding 14 inch, and, when
dried, are of a pale greyish-green colour, thin, and brittle in
texture. In shape they vary from lanceolate to ovate- lanceolate.
The margin is entire and the apex acute and mucronate. At
the base the leaves are decidedly unequal, and on the under
surface the veins are distinet. When examined with a lens
both surfaces of the leaf are seen to be pubescent, small hairs






16 LEAVES

Constituents.—The purgative property of senna leaves is
largely due to the presence of a substance possessing acid
properties and known as cathartic acid. This substance, how-
ever, has not yet been obtained in a state of purity, and we
have therefore no definite knowledge of its nature : it is said to
be glucosidal, and to be an active purgative in doses of 14 to 2
orains.

Senna contains, further, chrysophanic acid, mucilage, and
a yellow substance allied to and possibly identical with emodin ;
lastly, two bitter principles, sennacrol and sennapterin, which
are stated to be glucosides, but of which there is little definite
information.

Uses.—Benna stimulates the muscular coat of the intestine
and produces purgation, which is not followed, as commonly is
the case, by constipation ; 1t 1s therefore one of the most useful
of purgatives, especially in cases of habitual constipation.

Substitutions &e.,—Alexandrian senna, as already mentioned,
seldom containg any admixture beyond the stalks and fruts of
the plant. and occasionally the leaves of C. obovata. 'The
latter plant, which grows in Upper Egypt, was formerly highly
valued as a drug, and was even cultivated in Italy during the
first half of the sixteenth century. Its leaves are easily
recognised by their broadly obovate shape, abruptly tapering
apex, and distinct pinnate venation.

Argel leaves, the leaves of Solenostemma Argel, Ha-y}le
(N.O. Asclepiadacea), a small shrub growing in the same dis-
tricts as senna, were formerly regularly mixed with Alexandrian

1Ak

A, showing the shape of the leaf: m, o, n, showing the
: f the dried leaves. Natural size.

Fia. 10.—Argel leaves.
curled appearance o

senna. They closely resemble senna leaves n their colour and
outline, but may be distinguished by their thlmk, rigid texture,
and by their peculiarly curled, eurved, or twisted appearance ;
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asymmetrical, and less pubescent.
In texture than the Alexandrian, and are consec uently less
broken when they arrive, and, being exported inlumnp{esﬁwll
l'{u,]ms, are usually flatter. There is also a slight but perce ;-
tible difference in the odour of the two varieties. The $L11E1{i:llll.

i ]
They are somewhat firmer

F16. 11.—Tinnevelly Senna leaves. Natural size.

should carefully compare these two varieties of senna and
note the greater symmetry in the Tinnevelly, the lanceolate
shape, the flatness of the leaves, their yellowish-green colour,
and less pubeseent surface. Tt is, however, quite possible to
select from the two varieties exceptional leaves that are indis-
tinguishable from one another. The student must be guided
by the characters of the majority.

Constituents.—The constituents of Tinnevelly senna are
1dentical with those of Alexandrian senna. Either variety
may be used in making the official preparations of senna.

Substitutions &ec.—Beyond the two varieties of senna
deseribed, oceasional packages only of other sennas reach the
Liondon market. Among these may be noticed here—

Arabian or Mecea senna, obtamed from wild plants of
O. angustifolic. These leaves are collected in southern Arabia
and sometimes shipped via Bombay, or now more com-
monly by the Red Sea route, to Liondon. They may be dis-
tinguished from Tinnevelly senna by the evident want of care
in collecting and drying the leaves, which are usually discoloured
and mixed with stalks. From Alexandrian senna, under which
name they have also appeared, the elongated lanceolate shape
of the leaf will distinguish them.
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i i '
I'he plant sends out branching stems that take root, and so
forms small clumps. The drog was probably in use long ago

T in this country, but was first d
' mtroduced into the London |
Pharmacopeeia in 1788, 1

Desecription. Bearberry )

leaves are small shining coria- !

ceous leaves, seldom measuring |

as much as 1 inch in length !

by } inch in breadth. The
colour of the upper surface |
1s dark green or vyellowish
green, that of the under sur-
face paler. In outline they
are spathulate or obovate, the
lamina being rounded at the |
apex, but tapering gradually

Eﬁ; towards the base to a short

Fis. 14.—Bearberry. Reduced to ]-}Etmlﬂ_‘ : They are more I{}l'

about one-fourth natural size. less rigid, and, when quite
(Maisch.)

dry, brittlee. The margin is
entire, slightly revolute, and in young leaves ciliate with
short hairs, but these are not discernible in the drug,
which is quite glabrous. The veins, and even the veinlets,
are depressed on the upper surface, which thus assumes a

AR

Fia. 15.—Bearberry leaves. Natural size.

chequered or wrinkled appearance; the greyish-green under
surface is reticulately marked with somewhat darker vems,
which are often slightly raised, but it does not show raised
brown points when examined with a lens. The leaves have
no marked odour, but a strongly astringent and somewhat
bitter taste.
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BELLADONNA LEAVES
(F'olia Belladonnsae)

Source &c.—The deadly nightshade, or belladonna, Atropa
Belladonna, Linn. (N.O. Solanacea), is a tall branching herb
attaining a height of 5 feet or more, with a perennial root.
It 1s widely distributed over central and southern Burope ;
in England it is confined chiefly to the southern counties. but
15 cultivated in Bedfordshire, Hertfordshire. and elsewhere,
and it 1s grown for medicinal use in Germany also.

The poisonous properties of belladonna were certainly
known towards the end of the fifteenth century, probably

Fro. 16.—Belladonna, showing leaves in unequal pairs, Reduced.

much earlier. The leaves were introduced into the Liondon
Pharmacopaeia of 1809, the root coming into use much later.

The fresh leaves and branches of the plant are used .fm'
preparing extract of belladenna. _'['hu: dried leaves, which
were formerly used in making the tincture, are now no longer
official ; tlu*.:;‘ are frequently imported from Germany and
France.
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large white funnel-shaped corolla. This flower is sueceeded
by an erect spiny capsule about the size of a walout. In
addition to mature and young leaves the drug therefore fre-
quently contams the remains of the flower with a tubular
calyx and now yellowish corolla, or of the young shrivelled
bristly fruit.

The dried leaves are usually much shrivelled and wrinkled ;
they are of a dark greyish-green colour, especially on the upper
surface, ovate in outline, unequal at the base, and petiolate.
They attain 6 inches
or more in length, and
are characterised by
the very coarse pointed
teeth which impart to
the margin a smuate-
dentate outline; the
apex of the leaves is
shortly acuminate. On
the under surface the
midrib 18 distinet
though not very pro-
minent ; the lateral
veins leave 1t at an
angle of about 45% and
divide when near the
margin, one branch
passing  into  the
pointed lobe of the
leaf, whilst the other
anastomoses with

Fic. 18, —Thornapple leaf. Under surface, other, ‘t-E'l't—:lﬂ-l'jF veins.

showing the venation. Natural size. When quite young
the leaves are covered with stout curved hairs, but as they
reach maturity these fall off, and full-grown leaves are
glabrous or nearly so. In the cells of the mesophyll caleium
oxalate in cluster-crystals can be observed when the leaves
are examined under the microscope after switable trelatmen!;,
This character is useful, as it enables one to distinguish this
drug from belladonna, henbane, and foxglove. The Ddﬂ}ll'.fJf
the drug, though not strong, is disagreeable and characterstic;
the taste is unpleasantly bitter.
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from the London Pharmac la 1 T46 o8 '
1809 chiefly by the j1|E111::-11::-.::]TEI‘:L:;1~I‘l‘L-“J o “_'?*L“t"’[i -
iefly by . : ck, who also mtroduced
stramoninm.
Two varieties of the plant are known, an annual ; :
| _ . oW, : al and a
biennial, the distinetion between them being by no means
well marked. Both varieties are used 11uzdir.i1mll]x'. but :L.tl;-
second year's leaves and flowering tops of the |?i[.‘£]i|i'd] pl:l]H:
are alone official, these having been generally considered to be
:.-,L:Emrim: in activity to those of the annual plant, or to Lhc.:
first year's leaves of the bienmal plant.
Biennial henbane produces in the first year of its growth
simply a rosette of large stalked leaves attaining 12 inches

Fic. 19.—Henbane (H. niger). First year's growth of the biennial
plant. Reduced.

in length, some of which are frequently collected and form the
drug known commercially as ‘ first biennial henbane;’ these
are not official. In the second year the plant sends up a large
branching stem attaining a height of 4 feet or more, which
flowers, ripens its seeds, and dies. The smaller branches of
this plant with the leaves and flowers constitute the drug from
which the green extract of henbane and juice of henbane are
directed to be prepared, whilst the leaves and flowering tops,
separated from the branches and dried, are employed for making

the tincture.
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extract of henbane. In commerce it is commonly found in
iregularly rounded or flattened masses about 1 to 2 inches in
diameter, in which the coarsely dentate hairy bracts, the yellowish
corolla with deep purple veins, and two-celled ovary with
numerous ovules can easily be identified.

The fresh plant has a strong heavy odour, which is less
perceptible in the dry drug; but the taste of the latter is more
distinctly bitter than that of the former.

F1a. 20.— Henbane (H. niger). Flowering top of a large second year's
plant of biennial Henbane. Reduced.

The leaf of henbane is characterised by the presence in
the mesophyll of small prismatic erystals of caleium oxalate.
The particular form which the caleium oxalate assumes serves
to distingnish this drug from belladonna, stramoniun, f{‘ﬂ_{g.f]ﬂ"-'t‘,
and others, even when in small fragments, but 1t wall not
distinguish the official henbane from the other commercial
varieties.
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Apex, passing mto smaller ramifications near the margin, The
latter 1s crenate or irregularly crenate-dentate, the apex blunt

J i
gD
A

J

Frig. 22, —Foxglove leaf. Under surface,
showing the lower veins decurrent
in the petiole. About two-thirds
natural size.

or subacute. The odour of
the fresh leaves is unpleasant,
and the taste of both fresh
and dried leaves disagreeably
bitter.

Although the leaves are
directed to be collected from
flowering plants, 1t is not
possible to distinguish these
accurately from those of the
first year; generally speak-
ing, the latter are narrower
and have longer petioles,
whilst the biennial leaves
are usually broader and have
shorter petioles, but no sharp
line can be drawn, as the
flowering plant produces a
number of lanceolate leaves
which cannot be  dis-
tinguished from first-year's
leaves of similar shape, and
vice versd.

Microscopically, foxglove
leaves are characterised by
the hairs, the majonty of
which are simple and three-
celled, some being short and
olandular, and by the absence
of erystals of caleinm oxalate
from the mesophyll. The

latter is a valuable negative character, as most leaves contain
caleinm oxalate deposited in a crystalline form in the cells of

the mesophyll.

The student should direct his attention particularly to

(@) The erenate margin,

(b) The winged petiole with decwrrent veins,
(¢) The simple unbranched hairs,
(d) The course taken by the la teral veins ;





















(Luerssen.)

A, flowering branch, three-fourths natural size

magnified. D, pistillate flower, magnified. E, the same, cut longitudinally,

(after Berg and Schmidt). B and C, staminate flower closed and open,
magnified : b, outer, k, inner whorl of sepals; ¢, corolla.

Fio. 24.— Brayera anthelmintica.

















































































72 FRUITS

variety attaining 3 inches or more in diameter, The fruit is
of a pale yellowish-brown colour, often marked with darker
spots, glabrous, and crowned with the persistent remains of the
stellate sessile stigmas, usually twelve or fifteen in number » below,

Fia. 35.—Poppy capsules and seeds. a, natural size; b, magnified. (Maisch.) |

it is contracted into a neck which is swollen just above the point
of attachment to the peduncle and marked there with the scars
of the petals and sepals. Cut transversely the fruit is seen to be

Fia. 86.—Poppy eapsule, eut vertically. (Planchon and Collin.)

unilocular, but formed by the union of as many carpels as there
are stigmas. From the inner surface of the pericarp, which is
thin and brittle, the yellowish membranous placentas correspond-
ing in number to the carpels project into the cavity of the fruit.
























































































































































































































































































Fra. T6.—Colchicum autumnale.
part of the same, natural size.

A, flowering plant, much reduced. B, lower

C, corm, cut vertically : &k, corm; k', young
corm for the next year; k', bud destined to reproduce the plant after &" has
developed. D, portion of the same, showing 7, the leaves enveloping the
corm. M, upper part of perianth, halved. F, ovary, o, with the three styles.
G, ovary, magnified. H, fruit., J, the same, cut transversely, showing the

seeds. K, seed, magnified. L, the same, cut to show the embryo. (Luerssen.)





























































































196 HERBS AND ENTIRE PLANTS

surface greyish and marked with numerous small, white
= = el 1 -] 1 1 :

ilcp:ebmﬂ spots. The apothecia are circular, of a dark re:h]i:-:l'lj
t}mﬁm colour, and about } inch in diameter ; they are not often
In e found on the plant. The drug is almost odourless, and
has, when uhf_:wed, a mucilaginous bitter taste. A decoction
(1 to 20) gelatinises on cooling.

The student should remember that this drug, although
commonly called a moss, is not & moss but a lichen. He should

also be careful not to confuse Tceland moss with Irish moss
(see before).

Fro. 89.—Iceland Moss (Celraria islandica). Natural size. (Luerssen.)

Constituents.—Iceland moss consists principally of a carbo-
hydrate, lichenin, which though only slightly soluble in cold
water dissolves in hot water, the solution gelatinising when
cooled. Tt differs from cellulose in the ease with which it is
converted into sugar, in which respect it 1s allied to starch.

Lichenin is accompanied by iso-lichenin (dextro-lichenin),
which is soluble in water and behaves as a soluble modification
of starch.

In addition to these two substances which constitute the
bulk of the drug, Iceland moss contains a crystallime bitter










































210 BARKS

CANBELLA BARK
(Wild Cinnamon Bark, Cortex Canella:)

Source &c. —Canella bark is obtained from Canella alba,
Murray (N.O. Canellacew), a small tree distributed over the
West Indian Isﬂajnde: and found also in Florida. With this
tree i?l'm Spaniards became acquainted when they discovered
America, and thinking, from its aromatic bark, that it was a
kind of cinnamon, which was known to them as a valuable
Asiatic spice, they brought it to Europe,
where it received the name of white cin-
namon or ‘canella alba.” It 15 now used
by the negroes as a condiment.

The bark of the tree 1s covered with a
thick layer of ash-grey cork; by gentle
beating, this layer of cork is detached, and
the remainder of the bark, which has been
at the same time loosened, can then be
stripped off and dried. It 1s exported
chiefly from the Bahamas.

Description.—Canella bark occurs in
commerce in channelled pieces and single
quills of very varying size, evidently ob-
tained from small trunks and from large
and small branches. The quills vary in
diameter from 4 inch to 1 inch or more;
channelled pieces may be as much as
9 inches broad and % inch thick. Much
Fro. 92.—Canella bark. of the bark shows evidence, in the shape

DAl Rl of irregular longitudinal fractures, of the
beating to which it has been subjected. The outer surface 1s of
a bright pale reddish or yellowish-buff colour, very hard and
granular, and usually marked at somewhat distant intervals

with cireular crateriform scars or with whitish spots, as well as
with numerous shallow transyverse or longitudinal depressions.
The inner surface is paler, and finely striated longitudinally.
The bark breaks with a very short granular fracture. The
smoothed transverse section exhibits under the lens a narrow,

irregular, translucent, brown outer layer (phelloderm of scleren-
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European medicine about the end of the !ﬂ.«f::-t_ctﬂltur}-', being
brought from Angostura (on the Orinoco) to Trinidad, whence IFH
name ‘ Angostura bark.’” At present it 18 not much used m
medicine.

Deseription.—Cusparia bark occurs in somewhat thin curved
or channelled pieces or single quills, usually about 3 or 4 inches

F1e. 93.—Cusparia bark, showing buff spongy cork and obliquely
cut edges. Natural size.

long and {5 to } inch thick, but sometimes much longer, one
of the lpngitudinal margins being frequently obliquely cut,
indicating that the bark 1s not easily stripped from the tree.
The outer layer (cork) is sometimes buff-coloured, friable, and
easily removed by the finger-nail, sometimes dark grey, thin and
firmly adherent, a difference due to the alternate production of
layers of thin and thick walled cork cells.

Below the cork is a hard, dark brown muiddle layer (cortex),
whilst the inner surface of the bark (bast) is of a einnamon or
chocolate brown colour and
finely striated. This portion
frequently exhibits a lami-
nated structure and bears
numerous minute short white
lines longitudinally arranged,
which are usunally easily
visible under a lens, especially
after the inner surface has g,

94.—Cusparia bark. Transverse

been smoothed with a knife. section, showing oil-cells and groups
They are caused by axially zrflgﬂﬁﬂ;—lﬁgrjs. Magnified. (Planchon

elongated cells filled with
acicular erystals of caleium oxalate. Similar white masses of

calclum oxalate may be seen on the smoothed radial and
transverse sections,

The bark breaks with a short resinous fracture, the trans-
verse section exhibiting a whitish cork, a yellowish-brown cortex,
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lenticels and shallow longitudinal fissures, the cork exhibiting
less disposition to exfoliate. The transverse section shows a
similar purple cork ; the bast is thicker and allows of very fine
medullary rays being distinguished.

The bark has no odour and a taste that is scarcely bitter.

As previously observed, it should not be used medicinally until
at least a year after its collection.

The student should observe

(@) The dark purple cort, showing, when scraped, a deep
erimson colour,

(6) The light-coloured lenticels,
(¢) The shortly fibrous fracture of the bast.

Constituents.—From alder buckthorn bark that has been
lept as directed, a glucoside, frangulin, is obtainable in yellow
crystals. This substance is slowly volatile at ordinary tempera-
tures, and stains white paper, in which the bark has been kept,

Fra. 100.— Alder Buckthorn bark. Transverse zection, magnified. (Berg.)

yellow ; 1t 1s not found in fresh bark, and appears to be produced
from some constituent of the fresh bark that is at present un-
known. Frangulin is a glucoside, and yields by hydrolysis a
sugar (rhammnose) and emodin (sometimes called frangulinic
acid), which is also found in the free state in the bark.
Frangulic acid (pseudo-frangulin, Aweng, 1897), another con-
stituent of the bark, has not yet been obtained pure; it
resembles the cathartic acid of senna, and like that substance
is laxative. The aperient action of alder buckthorn bark is
probably due to the combined effect of the frangulin, Ef]l'll]dl]],
frangulic acid, and possibly other unknown constituents.
The emetic action of the fresh bark has been attributed to a
ferment which i1s destroyed by heat (Aweng, 1897), but this
statement requires confirmation.

Uses.—Alder buckthorn bark has been used as an afgree&ble
laxative, preferable to cascara sagrada on account of its more
agreeable taste.
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commonly 3 to 4 cells wide, those of R. Purshianus being II:IIIIl_‘,'
2 to 3 cells wide.' The two plants are, however, so closely allied

that some botanists refer them to the same species.

SASSY BARK
(Red Water Bark, Cortex Erythrophlei)

Source &e.—Sassy bark is derived from K :*ytf‘:-mg;-hicum
guineense, G. Don (N.O. Leguminose), a large tree 111d]gf31u’:nu:-'.
to the west coast of Africa (Upper Guinea and Senegambia).
Possibly other species than E. guineense yield the sassy bark of

Fi1g. 102.—Sassy bark. A, portion of bark of medium thickness, showing
fissured surface ; B, portion of very thick bark showing rugged surface,
with depressions produced by exfoliation of the outer portion.

commerce, as certain differences have been observed in the
alkaloid obtained from the bark imported at different times.

It has poisonous, emetic, and purgative properties, and is
used by the west African negroes as an ordeal poison to distin-

! T have not been able to verify these differences in the specimens of bark I
have examined.
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gui&sh the guilty from the innocent. An alkaloid prepared from
15 was recommended in 1875-77 as a substitute for digitalis,

The bark is collected from the trunk as well as from the
larger and smaller branches.

: Deseription.—Sassy bark varies exceedin gly in size and
thickness with the age of the stem or branch from which it has
been collected. Most common are hard heavy curved or flat
pieces about 3 or 4 inches long, 2 or 3 inches wide, and about
i or § mch thick; but small quills, not 4 inch in diameter,
may sometimes be found.

In pieces of medium thickness (about } inech) the outer
layer (cork) is usually of a dull grey colour, but sometimes it is
so dark as to be nearly black ; itis interrupted by reddish warts
or circular spots that eventually fuse together into longitudinal
bands. Older and there-
fore thicker barks are
rugged, and have a more
uniform reddish - brown
colour. They often exhibit
conchoidal depressions of
considerable size (1 to 1
inch long), the whole sur-
F16. 103.—Sassy bark, Transverse section, 18ce, elevations as well as

magnified, showing the distribution of depressions, being ruggedly

sclerenchymatous tissue. (Planchon and .

Collin.) ridged. In these barks

most of the primary cortex
has been exfoliated by the formation of cork. Very young bark
is comparatively smooth and dark in colour; it bears occasional
small reddish warts and exhibits longitudinal reddish bands.

The inner surface exhibits shallow longitudinal striations
or elevations, and is of a dark reddish-brown or, more commonly,
dull black colour.

The bark 1s extremely hard, and breaks with a very short
granular fracture. The transverse section examined under the
lens is most characteristic. The cork appears as a narrow
brownish line: the cortex is narrow and darker in colour, and
separated from the bast by a pale complete or interrupted line
of sclerenchymatous cells. The bast, which constitutes the
major part of the larger and thicker pieces, exhibits numerous
large closely approximated groups of sclerenchymatous cells
embedded in reddish-brown (parenchymatous) tissue. The
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thickness. Young bark is frequently covered with a thin,
smooth, often glossy, reddish-brown cork, much interrupted by
whitish lenticels which are stron gly tangentially elongated. It
can easily be peeled off in thin, membranous, tangential strips,
disclosing a smooth greenish-brown cortex. Mucl of the com-
mercial drug has been deprived of its cork, and then the smooth
greenish-brown cortex, bearing scars corresponding to the
lenticels, constitutes the outer layer. Sometimes even this has
been removed, and the exposed part
15 then the outer layer of bast, which
has a rough or rasped appearance
and 1s of a uniform dark cinnamon-
brown colour ; examined under the
lens such bark exhibits pale longi-
tudinal strands (sclerenchymatouns
cells) alternating with darker paren-
chymatous tissue (medullary rays).
The mner surface of the bark is
of a ecinnamon-brown colour and
15 finely longitudinally striated or
rough, with reticulately anastomos-
mg pale strands (bast fibres), the in-
terstices of which are only partially
filled with the brown (parenchyma-
tous) tissue of the medullary rays.
The fracture 1s short and granu-
lar; the fractured surface has a
LTS reddish-grey colour, and usually
Fra. 104.—Virginian Prane bark, i
showing transverse lenticels exhibits numerous tortuous, pale
and papery cork peeling off. paq medullary rays alternating with
SR, bast rays containing much scleren-
chymatous tissue, and projecting therefore beyond the medullary
rays, owing to their contracting less when drying.

: The bark has a shght odour of bitter almonds, which becomes
much more apparent when 1t is moistened ; the taste is astringent,
aromatic and bitter, resembling that of bitter almonds.

The student should observe
(@) The reddish-brown cork with nwmerous lenticels,
(by The drregularly reticulated or fissured tnner surface,
(¢) The granular fracture,
(d) The taste of bitter almonds when chewed.
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in breadth ; 1t 1s usually about } inch thick, and evidently the
produce of trunks of considerable size.

The outer surface 1s usnally of a pale brownish- or yellowish-
white colour, longitudinally striated and streaked with reddish
brown where the outer portion (bark) has been imperfectly
removed. Sometimes, from nsufficient trimming, the bark is
of a uniform dark dull red colour and bears patches of the outer
bark still adhering to it. The
mner surface 1s smooth and
white or yellowish-white.

The bark breaks with a splin-
tery fracture, and the fractured
surface exhibits a disposition to
separate into thin plates or
laminge. Here and there, espe-
cially on the freshly fractured
laminated surfaces, but also on
the smooth inner surface of the
bark, minute, glittering, pris-
matic crystals (caleinm oxalate)
can be seen with the naked eye,
or better with a lens ; sometimes
these are present in considerable
numbers.

The smoothed transverse sec-
tion is seen under a lens to be
traversed by parallel tangential
and radial lines, which give 1t
a chequered appearance; the
tangential lines are tangentially arranged bands r_u-f. b%fij Iiam;l
chyma, the radial are medullary rays, the darker portions betwe

sing groups of bast fibres, : 1
bul:l?i'ni bml'l-: is almost odourless, but small portions dislodged
when it is handled or broken are extremely 1{*1‘1tﬂ.tmg tu. the.:
nostrils and fances and give rise to prolonged fits of sneezing ;
the taste is acrid and unpleasant.

The student should observe

(@) The splintery, laminated fmr:t_ure,

() The glittering crystals of calcwm oxalate,
(¢) The very smooth wnner surface, A
(@) The appearance of the transverse section ;

Fia. 105.—Quillaia bark, showing
splintery fracture. Natoral size.
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ally as much as 6 or 8 inches long and 1 inch wide, but
usually much smaller. They are sometimes covered with an
ash-grey smooth cork which in older pieces becomes darker in
colour, fissured, and scaly. TFrequently the cork has been
removed and the cortex forms the outer layer, which is then pale
reddish-brown in colour and nearly smooth, exhibiting under
the lens slight transverse striations

Fra. 106.—Witch-hazel
bark, showing scaly
cork. Natural size.

The mner surface is pale reddish-pink
in colour and finely striated longitudinally;
small portions of white wood, which is
seen in transverse section to be dense and
traversed by numerous fine medullary rays,
are frequently found adhering to it.

The outer portion of the bark (cork
and cortex) breaks with a short fracture,
but the inner portion (bast) is coarsely
fibrous and disposed to separate into
laminge, due to 1its containing numerous
tangentially elongated groups of bast
fibres. The smoothed transverse section
exhibits under the lens a dark narrow
cortex and a pale tangential line (scleren-
chymatous cells) separating this from the
bast. In many of the pieces the cork and
much of the cortex have been removed,
and the ring of sclerenchymatous cells
may then form the outer layer.

The bark has no odour, and an astrin-
gent, slightly bitter taste.

The student should observe

(@) The pinkish colour,
(b) The pale grey but not glossy cork,
(¢) The line of sclevenchymatous cells ;

and should compare this bark with
(i) Oak bark, which has a glossy, silvery cork and usually
a brownish colour, ‘
(i) Willow bark, which has a dull greenish-brown cork, 1s
usually longitudinally striated on the outer surface,
and does not exhibit a line of sclerenchymatous

cells.





















CINCHONA 237

plantations of C. Calisaya ir_i Bolivia, u:.!:tl i.»-.‘t1|:_~ -lll':[}rl-llll.'l.t .l.ln,llﬂ:d.
fore of cultivated trees. It occurs 1 quills varying usually
from L to 1 inch in diameter and 1 i_-[}l',le or more 1n !vng‘th, hm.e
slmuiu.w_uﬁ attaining 2 feet in length and 2 or 3 imches 1n Ii]l:iIIll_‘.t[:].
The outer surface is of a dull dark grey or dull brownish colour
marked with lighter, whitish patches, Tl'“_ ““tl{'r 1”:3"-”’ ""
ragged, and exhibits shallow, 1-“1;‘]1{.}.1 broad longitudinal [Ih'hU]U_h
that are frequently of a brownish colour, and hence, even 1f

A

Fis. 108.—Calisaya bark. A, showing the lengitudinal fissures and
transverse cracks, natural size ; B, showing in addition exfoliating
cork, natural size.

not deep, are easily seen. Transverse cracks mark the bark
at distances of } to 4 inch. This layer shows In many pieces
a decided disposition to exfoliate in flakes, the inner portion,
which is of a dull yellowish-brown colour, bearing impressions
corresponding to the cracks of the cork.

The bark breaks with a shortly fibrous fracture, the smoothed
section exhibiting a narrow dark brown outer layer (cork) and
brown inner portion.
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The taste is distinctly bitter and astringent, the former
quality predominating.

2. .C' Ledgeriana.—This species, which is considered by some
botanists to be a variety of (. Calisaya, vields a bark that very
closely }:usemblgs quill calisaya in general appearance and is
1_'{3111@*1;;1]110 for its richness in quinine. On this account the tree
1s being largely cultivated in Java in preference to other species.

Commercial ledger bark occurs
usnally in single, sometimes in
double, quills about the same size
as quill calisaya. The colour
internally is a dull tawny brown,
often with a reddish tinge ; ex-
ternally the quills mostly exhibit
large light grey or whitish patches
of lichen.

They are marked with longi-
tudinal furrows and transverse
eracks, which, however, are usu-
ally more numerous and less
conspicuons than in quill calisaya.
Some pieces bear distinct longi-
tudinal ridges and scattered red-
dish warts that recall typical
red bark (see below), but from
this bark they are easily distin-
guished by their colour and by
themr taste, which 1s bitter but
F1c. 109.—Pale bark (C. aficinalis), N0t markedly astringent. Some-

showing very numerous longitt- fimeg the cork shows a distinet
dinal and transverse eracks. Large : o ; :
specimen, natural size. disposition to exfoliate as 1t does
in quill calisaya, but in this
feature the bark varies considerably.

As already observed, ledger bark bears a close resemblance
to quill calisaya ; it is best distinguished by its more numerous
and less conspicuous longitudinal fissures and transverse cracks.

3. C. officinalis—The bark of this species, commereially known
as pale cinchona bark, is obtained chiefly from India, &ltlmu,gf]i
it 15 sometimes imported from South America. It occurs in
quills only, and these are much narrower than those of .qu:II
calisaya, seldom exceeding % inch in diameter, the bark itself
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i?;;:ljn,;i,E:ILIITLI]IHF]]IL f:nlc.mr of tim. inm-,fr surface is_iu
3 specimens reddish brown, but when this outer reddish
brown is cut away the inner is yellowish brown and resembles
that of pale bark. The ecolouris due to & change in the tannin
of the bark, by which a reddish phlobaphene is produced,
"Wh:_:_n removed from the tree the inner surface is white, but the
tannin changes so rapidly that within thirty seconds a perceptible
colour is developed (Tschirch). The bark has a distinetly

Fia, 110.—Red Cinchona bark, showing longitudinal wrinkles (A), reddish
warts and small transverse eracks (B). Slightly reduced.

astringent and bitter taste. The Pharmacopceia requires that it
shall yield between 5 and 6 per cent. of total alkaloid, of which
not less than half should consist of quinine and cinchonidine,

Branch bark may generally be distinguished from trunk
bark by bemg thinner, by bearing more numerous wrinkles
and small warts, and by being more strongly mrolled.

Renewed bark may be recognised by its more uniform
brownish-red colour and few but well-developed ridges and warts.

All these varieties of red bark are characterised by their
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taste. which is more markedly astringent than that of pale or

yellow bark.

5. C. lancifolia.—The cinchona barks yielded by . lanct-

folia (Columbian, Carthagena bharks) occur both 1n single Liufl_lﬁ
and in flattish pieces; they are usually more or less spongy in
texture and reddish brown in colour. They are charactersed
and easily distinguished by the presence of smaller or larger
patches of silvery cork which are to be found on almost every
The bark has an astringent bitterish taste.

Piuuu.

Fia. 111.— Bark of Cinchona lancifolia, showing patches of silvery cork.
Naiural size.

The student should carefully compare the principal varieties
of einchona bark and note the following prominent characters :
1. Quilled barks :

(@) C. succirubra; longitudinal wrinkles and reddish
warts ; a more or less spongy bark.

(b) C. Calisaya;longitudinal furrows, transverse cracks,
cork often exfoliating ; a firm hard bark.

(¢) C. officinalis ; very numerous small transverse and
longitudmal cracks; quills usually very small
and rough to the touch; a firm bark.

\d) C. lancifolia ; more or less uniformly smooth sur-
face with patches of silvery-grey cork.

2. Flat barks :

(@) C. succirubra ; ferruginous red colour, reddish
warts, and raised ridges ; usually in thick pieces.

(b) C. lancifolia ; exhibits the characteristic silvery
cork. ;

R
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thick. It is of a more or less uniform ]‘.{I't!}’irﬁll-}ll‘flwll U“hmrt
and frequently marked on Ll}u Fmtur surface with I.rnlaml‘sl.mllm.x
depressions left by the exfohation of t|‘1u .nuter 1‘!({!1’.1“!15 by for-
mation of bands of cork ; these exfohating [Jf)l‘LlUllFiriLl'Ef ocea-
sionally but not often found eullml:in;_{ to the bark. The outer
layer is usually a very thin greyish-brown, often warty cork,
which can easily be scraped off,
disclosing a darker brown iunt_:l_*
portion. The mner surface 18
walnut-brown in colour, bears
shallow, rather broad longitu-
dinal depressions, and is coarsely
longitudinally striated by E:‘t-l:&ll:]ﬂ
of sclerenchymatous tissue,
which under the lens can be
seen slightly projecting beyond
the remaining parenchymatous
tissue. :

The bark 1s extremely hard,
and breaks with a short granu-
lar fracture. The transverse
section, smoothed and mois-
tened, exhibits under the lens
sl HEFHDW P&le grey Eﬂrk.‘: Fia. 112.—Greenheart bark, showing
the remainder of the bark i1s short feadtare: Nabural size.
completely traversed by closely .
approximated, yellowish, wavy medullary rays, showing that in
the majority of cases the drug consists (with the exception of
the cork that covers 1t) of bast tissue. Between the medullary
rays numerous minute groups of (selerenchymatous) cells can
be distinguished, arranged in radial lines.

The bark has no odour, but a bitter taste.

The student should observe

(@) The flat heavy pieces,
(b) The thin grey cork,
(¢) The structure of the transverse section ;

and should compare this bark with

(1) Sassy bark, which is seldom flat, 1s nearly black on
the mner surface, and exhibits in transverse section
large conspicuous groups of sclerenchymatous cells,
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imported from Bolivia. This later lj:m'l{ was l'unn:lllnu '[I-?HE““.]':E(
tion to yield constituents resembling but not identical with
those of true coto; one ot these was called ¢ paracotoin, and the
bark that vielded 1t ‘ paracoto bark.’ ‘

Paracoto bark, as it is properly termed, 18 at present the
only commercial variety of coto; 1t 15 commonly sold as coto
bark. and to it the following description refers. |

Description. —Paracoto bark occurs in flat or L:urvc:l puj.cw-;
commonly up to 12 inches long, 3 or 4 inches wide, and § to
§ inch thick. They are hard,
heavy, and of a cinnamon-brown
colour; some of the pieces bear
on their outer surfaces patches of
a thin whitish, others & browmnish
cork; they are frequently nearly
smooth, or bear transverse wrinkles,
or are irregularly chequered by
longitudinal fissures and transverse
cracks. The inner surface 1s brown
and distinetly and coarsely striated,
this being due to projecting strands
of sclerenchymatous tissue.

The bark breaks with a
fibrously splintery fracture, coarse
stiff strands of sclerenchymatous
tissue projecting from the frac-
tured surface. The inner part
easily separates into coarse longi-
tadinal strips, on the surface of
which, especially after they have
been exposed to the air for some S IRl BN
time, glistening prismatic crystals ~'° 1,1:,;;{3.? ﬁ:,?l? anl 55131&2?
can be observed even with the fibrous fracture. Natural size.
naked eye.

The section is very characteristic. The outer layer, a thin
brownish cork, encloses a narrow brown cortex separated by a
distinet paler line (of sclerenchymatous cells) from the very
thick bast which in older barks constitutes nine-tenths of the
drug. This bast contains an abundance of sclerenchymatous
tissue arranged in rounded or tangentially elongated groups.
The section resembles that of sassy bark, but the groups of
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now fallen into disuse, 1ts place having k]i'-l'l-l iElITLE']I by '-PIII!‘l'
drugs possessing similar astringent qualities in a Iigher
degree.

The bark should be stripped from the trunk and branches
in the spring, when it can easily be separated, :11_||II freed 1'.|'|_||u
its dark rough outer portion (bark) ; the remaining whitish
inner part (bast) forms, when dried. the elm bark ol 1_-:11_||1mrl'{~=-_

Description.—The elm bark of commerce consists, a8
observed. of the dried bast of the tree. It occurs usually mn

Fre. 116.—Elm bark. A, with outer layers attached ; B, commercial bark.
Natural size.

rather thick flattened pieces about 4 or 5 inches long, 1 or
2 inches wide, and nearly 1 inch thick. The ounter surface
1s vellowish or pale rusty-brown in colour, often dis-
coloured and frequently marked with dark brown patches of
the outer portion (bark) that have been left adhering to it and
bearing evidence of the instrument that has been used in
scraping 1t. The inner surface is longitudinally striated or
nearly smooth. It is tough, but breaks with a rather short, not
very fibrous fracture. The smoothed transverse section exhibits
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known, and although i ; been us ] 1 1

e £ | £ .1;1|;4]| it has been used from time 1mmemorial in
pre p_lulm,q eather, 1t never appears to have been much used 1n
medicine,

In the collection of oak bark the trees are usually felled when

2% i i I YO L] i = - = L " :
i_ha,i*, Imu_ reached an age of twelve to thirty-five years, and in the
early sprine whe ) CaTa 2o ; 5 . il Wt 3

'l o en the buds are opening, Longitudinal incisions
are made through the bark, which can then be removed in
strips, and after drying is ready for the market,

B

Fig. 117.—0ak bark. A, outer surface, showing the smooth, glossy cork
and transverse lenticels. B, inner surface. Natural size.

Young bark is preferable to old, because as the trees increase
i age the outer portions are cut off by the production of layers
of cork in the bast (formation of bark), and the tannin in the
portions thus cut off undergoes certain changes. Bark from
older stems 1s also collected and freed from its dead outer
portions, but such bark is not so valuable for tanning or fit for
medicinal use.

From the stools that are formed when the trees are felled
adventitious shoots arise, and these, when they have attained a
sufficient age, are cut and peeled.
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m ' o Hi

I.llv _l}al-t'lc contains also small quantities of gallic and
ellagic acids,

Uses.—0Oak bark has been used medicinally as an astringent
but 1s not much prescribed at present. '

WILLOW BARK
(Cortex Salicis)

Source &c.—The willow bark of commerce 1s generally
referred to the white or ecommon willow, Saliz alba, Linn,
(N.O. Salicinee), a common tree on river-banks and marshy
eround in England and throughout central and southern .Eurw'i‘u;:r.
Its astringent properties were well known to Dioscorides, but

Fre. 118.—Willow bark, showing, A, outer surface; B, inner surface
Natural size.

have fallen into disuse until the latter end

of the last century, when it was recommended as a remedy for

For this purpose, however, salicin, the principal active

low bark, has entirely taken the place of the

Salicin is usually

the bark appears to

ague.
constituent of wil

bark, which is now seldom used medicinally.
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this reaction is not caused by tannin, but by a body u-r]!im] to
quercitrin, which strikes a dark green m]‘:.nu' j.wtlh fu!‘l‘l.i_'. salts.
The reaction is useful as a means of distinguishing this drug
from black hellebore, |

Uses.—Cimicifuga may be used as a stomachic in diseases
of the heart, but is more frequently employed as a remedy for
rheumatism and neuralgia.

BLACK HELLEBORE RHIZOME
(Rhizoma (Radix) Hellebori Nigri)

Source.—Black hellebore root, or, as it should be more
correctly termed, rhizome, is obtained from the Christmas rose,
Helleborus niger, Linn, (N.O. Ranunculace®), a low herb with
a perennial rhizome, abundant on the lower Alps of southern
Burope, especially in Austria, and much cultivated in this

Fis. 121,—Black Hellebore root. A, young rhizome, natural size.
B, old knotty rhizome, natural size.

country for its white flowers, which, as the name of the plant
indicates, appear in midwinter ; our supplies come chiefly from
Germany.

The rhizome enjoyed a considerable reputation in the later
middle ages as a stimulant, purgative, and digestive, but 1t is
now seldom employed. It should be collected in the autumn.

Deseription.—The Christmas rose produces a horizontal
creeping or frequently oblique or even upright rhizome, which
1s usually, when dried, about 1 or 2 inches long and %
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inches m width and about the same in length, often dividing in
the npper part into two, three, or more branches. The latter
are occasionally not more than } inch in diameter, and some
of them bear a depressed scar left by the aerial stem after it has
perished. Most of the pieces bear numerous short bristly
fibres arranged in encircling lines,
or at least show the scars of
such ; these fibres are the remains
of the fibro-vascular bundles of
leaves that have perished, and
prove that the major part of the
commereial drug consists of rhi-
. o zome, not root. All the pieces
Fm;ﬁg:&;g:::;?;n?i ?ﬂﬁg:‘ismt’ exhibit regular transverse wﬁulﬂes
and are covered with a thin but
tough cork, which often shows a disposition to exfoliate, or
at least can easily be stripped off.

Internally the drug is whitish or yellowish, spongy and
irregularly fibrous, exhibiting numerous fissures which have
possibly originated during the process of drying. The trans-
verse sectlon of a small rhizome shows a pale bark, within
which 1s a ring of narrow, finely porous yellow wood-bundles ;
the central portion is parenchymatous tissue through which
vascular bundles pass in varying directions, a structure that
ig exhibited by many rhizomes, and to which in this case the
fibrous nature of the drug is due. In the larger pieces the
structure is usually less distinet. The drug has an agreeable
musky odour and a bitter, slightly aromatic taste.

The student should observe

(@) The tramsverse wrinkles, from which short fibres
proceed,

(b) The whitish, fibrous and spongy nterior,

(¢) The musky odowr.

Constituents.—Of the constituents of the sumbul root of
commerce very little is known. Hahn (1897) found iif to }i'lEl.d
to petrolenm benzin 1725 per cent. of a yeﬂiaw. ﬂ-asc-aii oil,
from which crystals of a substance not further investigated
were obtained. The drug yielded 8 per cent. of ash. Pmbaihly
there is present a little volatile oil, to which the perceptible
musky odour is due.


















282 RHIZOMES

leaves, attached to the rhizome ; occasionally a fruiting stem
may also be found.

Both rhizome and roots are brittle, breaking with a short frac-
ture. The former exhibits in transverse section a whitish pith
that 1s distinetly eccentric, being much nearer to the upper
than the under surface of the drug; the wood-bundles are
numerous, yellow and curved, the bark yellowish brown and
thin ; the section of the root shows a slender yellow wood and
a thick white bark. ,

The drug, by far the greater part of which consists of the
roots, has a tolerably uniform yellowish-brown colour, a charac-
teristic camphoraceous odour, and a strong, disagreeably bitter
and acrid taste.

Virginian snakeroot, which appears to be seldom imported,
differs from the foregoing in having a shorter and thinner
rhizome and thinner, wiry, interlacing roots forming little
matted masses, but resembles 1t in colour, odour, and taste.

The student should observe

(@) The slender rhizome with portions of the stem arising
from the upper surface in close succession,

() The eccentric position of the pith,

(¢) The very characteristic odowr and taste ;

and should compare the two varieties with one another, noting
the differences alluded to. He should further compare the
Texan variety with

(i) Small specimens of wvalerian root, which possess a
short erect rhizome from which a single stem arises
and which has a very different odour and taste.

(ii) The rhizome of Indian pink, which is darker and has
not the eccentric pith that characterises serpentary.

Constituents,—Serpentary rhizome contains volatile ot
(about 1 per cent.), tannin, and a bitter principle, apparently an
alkaloid, crystallising in light yellow needles. The latter 1s
probably identical with Chevalier and Fenuelle's amorphous
aristolochine, and with the aristolochine isolated by Hesse from
A. argentina, Griseb. :

Uses.— Serpentary possesses local and general stimulant
and tonic properties closely resembling those of valerian and
cascarilla, It is occasionally used in nervous, despondent, and
excitable conditions, as well as in low fevers and febrile states.
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in the anfumn from wild plants (China), frimmed and peeled ;
if of small size they are dried entire, but if large they are sliced.

1 nti : A, Aower ; B, longi-
3 —Rheum officinale. Entire plant, much reduced. 4, : ]
lmiuljgnl secl‘:;;n ufﬁsme: d, dise. C,ovary. I, half-ripe fruit of R. eompactim,
Linn., (Luerssen.)

The drying is effected either by solar or by artificial heat, Er
both, the roots being commonly strung on cords durmg the

process.
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At present the drug is brought chiefly to Hankow, on the
Yang-tse-Kiang river, and sent thence down tl:er river to
Shanghai, whence it 1s exported to ]ﬂu_r_upu, other Chinese sea-
ports sending small quantities only. b‘urpmrly the drug was
conveyed by caravan vid Persia to the Syrman ports, whence 1t
reached Europe and was known as Turku}r rhubarb ; some
was sent direct from China (China or Canton rhubarb), and
some was shipped vid
India (Bast Indian
rhubarb), the latter
being the most com-
mon variety as early
as 1640. Subse-
quently, by a commer-
cial treaty between
Russia and China, the
trade was diverted to
the Russo-Siberian
route, and the drug
was conveyed vid
Irkutsk to Moscow,
still retaining 1ts
designation of Tur-
key rhubarb. Later,
however, when the
Chinese opened some
of theirnorthern ports
to European trade,
the drug was exported
by the route which 1t

now takes, and the Fi6. 131.—Chinese Ehubarb, showing network of
trade names of Tur- whitish lines. (Planchon and Collin.)

key and East Indian
rhubarb indicate nothing more than the routes by which the
drug formerly found its way to the European market. As
already stated, Asiatic rhubarb is collected over a very extensive
area in eastern Thibet and north-western China, and is exported
chiefly from Shanghai.

Description.—The official drug occurs in pieces of very
varying size and shape. Those derived from smaller rhizomes
that have not been sliced oceur in cylindrical, conical, or barrel-
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Qmped pieces varying in size, but frequently from 3 to 4 inches
m length and 1} to 2 inches in thickness, although of course
they may be larger or smaller. The larger rhizomes, which are
usually cut longitudinally, yield plano-convex pieces, frequently
tapering more or less towards either end; such pieces often
measure 3 or 4 mches in length or breadth and 1} ineh in
thickness. These two principal forms are known as ‘rounds’
and ‘ flats * and are commonly exported in separate cases. They
are frequently bored with a hole in which a piece of string
may often be found. The outer surface is dusted over with
a fine bright yellow powder, and bears evidence of having been
not only peeled with a knife, but carefully dressed with a file or

F16. 132.—Chinese Rhubarb. Transverse section, showing the remains of
the bark (as a narrow exterior layer), the cambium (as a dark line), the
wood (with a more or less distinctly radial structure), and an irvegular
cirele of star-spots (abnormal fibro-vaseular bundles).

scraped after the drug has been dried. Here and there small
portions of a dark layer may still be found.

If the outer surface, freed from the yellow powder that
adheres to it, is examined with a lens, & number of minute,
longitudinal, dark reddish-brown lines and dots can be observed
imbedded in a white ground mass, which latter frequently forms
o delicate network, in the meshes of which the alternating white
and dark red lines alluded to can be seen. The dark lines are
medullary rays containing brown colouring matter ; the white
lines consist of bast parenchyma containing starch and caleium
oxalate. Occasionally minute dark points or projections may
be detected which, when carefully shaved off with a knife,
exhibit radiating red and white lines; these are the remains
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of fibro-vascular bundles from the leaves {1L‘-ﬂf*t1"lf195} and pass
through the bark mto the central portion of th.ﬂ rhizome. :

The drug is hard, heavy, and compact; J]t breaks with an
uneven fracture, the smoothed surface exhibiting under the lens
dark reddish-brown lines alternating with white ones, an ap-
pearance that has been termed ‘marbled.” The transverse
section shows near the periphery a more or less rcnntumf}us
ring of large, eonspicuous, starlike spots, eqch of which consists
of dark red lines (medullary rays) radiating from a common
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Fia. 133.—Chinese Rhubarb. Flat (inner) surface of a plano-convex piece,
showing irregularly distributed star-spots.

centre through a white groundwork (parenchyma). These star-
spots are fibro-vascular bundles which are arranged in a more
or less continuous ring and also traverse the inner part of the
drug in varying directions, an appearance not uncommon in
rhizomes the internodes of which are very short. Exterior to
this ring the drug exhibits a radiate appearance due to the
formation of secondary wood by the cambium, but the latter is
often not seen, as not only the whole of the bark but even part
of the secondary wood may have been removed by the peeling.
If the peeling has been sufficiently deep to remove the bark and






RHUBARB 259

12:9 per cent. ash contained 73 per t.-an_. of caleimm t_rxlrduh'
(Fliickiger). The drug also contains considerable quantities of
starch. _

Uses.—In small doses rhubarb is a bitter stomachic and
intestinal astringent ; in larger doses 1t causes purgation, _IL
is wiven in cases of indigestion with diarrhoea and as a mild
laxative.

Varieties &ec.— English Rhubarb from R. officinale.
the root sent to Paris in 1867, which proved to be a new plant
and was named R. officinale, plants were obtained and
cultivated. They yielded
rhizomes practically iden-
tical in structure with
(Chinese rhubarb and pos-
sessing similar properties.

In England B. officinale
is cultivated in several lo-
calities (Oxfordshire, Bed-
fordshire), and eonsiderable
quantities of the drug of
excellent quality are ob-
tained.  Such rhubarb
comprises both rhizomes
and roots, which, however,
are sold separately. The
former closely resemble
the Chinese drug, but are
usually to be distin- Fie. 134.—English Rhubarb (E. officinale),
guished from it b_‘y‘ their i}li::;\;;;lgul;};ﬂ shrunken outer surface.
oreater sponginess; they
wrinkle therefore deeply as they dry, and are softer to cut,
both of which characteristics are perceptible in the drug.
Moreover, the network of white lines on the outer surface,
which distinguishes most pieces of the Chinese drug, is usually
not discernible in the English, the white and red lines running
commonly parallel to one another. The structure is otherwise
practically 1dentical with that of Chinese rhubarb, and the drug
appears to contain the same constituents.

The roots of R. officinale are much narrower than the
rhizome, and exhibit in transverse section a distinctly radiate
structure without star-spots.

From

1]



290 RHIZOMES

English Rlwbardb from R. rhaponticum.—This plant, which is
of Asiatic-origin, or according to Holmes a hybrid between this
and R. undwlatum, 1s also cultivated in England to a certain
extent. The rhizomes differ from those of R. officinale in
exhibiting in transverse section a diffuse circle of star-spots,
which show little or no
tendency to form a con-
tinnousring. The cambium
15 often visible asa dark line
near the margin ; within it

Fra. 136.—English Rhubarb {rom
R. rhaponticun ; transverse sec-
tion of root.

is a ring of radiate wood,
and without 1s the narrow
: remnant of the cortex,
Frc. 185.—English Rhubarb (R. aficinale), which also exhibits a

:}Lr:j:inﬁ :?gritinﬁ:'i-:gnts on the radial sec- e iiilo ShouaEe. .

: The outer surface 18

marked with parallel longitudinal white lines, no ‘ngtwnrl_{ gf
whitish lines, as seen on Chinese rhubarb, being visible ; 1t 18
also usually much shrunken. ,

The roots are much smaller than the rhizomes; 1_:1133; are
sold separately, and exhibit in transverse section a conspicuously
radiate structure.


































Fra. 145.—Colchicum awlwmnale. A, flowering plant, much reduced. B, lower
part of the same, natural size. C, corm, ent vertically : %, corm; k', young
corm for the next year; k', bud destined to reproduce the plant after &' has
developed. D), portion of the same, showing &, the leaves enveloping the
corm. I, upper part of perianth, halved. F, ovary, o, with the three styles.
G, ovary, magnified. I, fruit. J, the same, cut transversely, showing the
seeds. K, seed, magnified. I, the same, cut to show the embryo. (Luerssen.)
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established itself in England as a wild plant on the edges
of lakes and streams, and 18 cultivated for medicinal use in
Holland and Germany.

The rhizome has long been esteemed as a most valuable
medicine in India, whence probably its use spread to Europe.
For many years the drug was imported from India, but it is
now obtained from the cultivated plant.

Fra. 148. —Sweet Flag rhizome. A, upper surface, alm'.'-'iq[.; leai-sears.
B, under surface, showing root-scars. Watural size.

The long, creeping, horizontal rhizome 1 collected mn the
autumn, trimmed, cut into pieces several inches in length, and
dried. Sometimes it is partially deprived of the outer cork
layer by peeling or scraping. Py 4

Description,—The rhizome commonly occurs N P1ECes Vary-
ing from 2 or 3 to 6 inches or more in length, and from 4 to ¢

ineh in thickness. They are covered with a thin brownish cork
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thisf growth 18 effected at the expense of the starch in the root
which for that purpose is converted into sugar. The mui;
t]lergfﬂre becomes gradually exhausted of its reserve material
and 11_; is generally assumed that the proportion of alkaloid i;;
contains simultaneously diminishes, although this point has not
been definitely established by analysis. On account of the
extreme toxicity of the drug and the absence of any satisfactory
method of assay by which the potency of preparations made

T1a. 155.— Aconite root. A, old and daughter roots of the autumnal plant
connected together : 7, old root; §, daughter root ; B, ghort branch con-
necting them ; e bud at the apex of the danghter root; natural size.
B, transverse section through the daughter root: a, bark ; b, cambium ;
¢, pith ; natural size. (Berg.) ;

from it can be regulated, it is extremely desirable that aconite
root should always be grown and collected under the same
conditions in order to ensure uniformity in the drug. This can
best be attained by specifying, as the Pharmacopeeia does, that the
roots should be collected in the autumn from plants cultivated
in Britain. In some continental countries the wild plant 1s
considered to be more active than the cultivated, and as experi-
ments have shown that 4. Napellus is more toxic than 4.
variegatum, Linn., and its varieties, the root 1is directed to be
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concentric or more or less eccentric zones, separated from eac)
ntlmf' by lighter lines of parenchymatous tissue. Wach ?ﬂm-tl
consists of a varying number of wedge-shaped wt}ud-bunddles;
with large pores alternating with wide medullary rays, A

similar abnormal structure is found in Iany menispermaceous

stems and roots, The innermost
zone 1s usually from 1 to % inch
1n diameter,

The drug has no odour, but a
decidedly bitter taste,

The student should observe

(@) The nearly black outer
surface,

(0) The crenate outline of
the zones,

(¢) The wazy cut,

(d) The bitter taste.

Constituents. — True Pareira
brava contains about 0-5 per cent.

Fi1a, 157.—True Pareira Brava. Portion of a root, and transverse sections.
(Bentley, after Hanbury.)

of pelosine, an alkaloid usually considered identical with the
beberine of bebeeru bark and the buxine of box bark (Buzus
sempervirens, Liinn.). Some doubt has, however, lately been
thrown upon the identity of these three alkaloids.

The drug also contains starch and wax.

Uses.—Pareira brava is used in inflammatory affections of
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Deseription.—1. The root of Peruvian rhatany is large
and knotty at its upper extremity, but divides near the crown
mto several long stout branches, from which again smaller
branches proceed. The larger pieces have a dark reddish-brown

B

F1a. 161.—FPeruvian Rhatany root. A, portion of an older root, showing scaly
cork ; natural size. B, portion of a younger root, natural size.

colour and a rugged scaly bark ; the smaller are usunally rather
brighter and smoother, not exhibiting any conspleuous trans-
verse fissures. The bark, which can easily be separated from
the smaller roots, is rather fibrous, but the wood breaks with
a splintery fracture. The transverse section exhibits a pale
reddish or yellowish wood and a comparatively narrow reddish-
brown bark occupying about one-fourth of the radius of a root
of medium size. The wood 1s dense, and marked with numerous
narrow medullary rays and minute vessels. The drug is quite
odourless; the bark has a strongly astringent taste, but the
wood 1s practically tasteless.

Fra. 162.—Pard Rhatany. Natuoral size.

2. Pard rhf:tmw is usually imported in long, ncaﬂy straight,
eylindrical pieces, not nften exceeding 4 inch in thickness.
They are well characterised by their dark purplish-brown
colour, and by the presence of deep transverse cracks at more
or less regular intervals in the bark, which in this variety 18
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remamns of numerous very slender aerial stems. On one side

of the root the bark is oceasionally
fissured nearly to the wood, and this
gives the drug a somewhat annulated
appearance, which, however, is quite
different from the regular annula-
tions of Brazilian ipecacuanha. The

Fre. 168.—Undulated Ipecacuanha (Richardsonia sp.). A, root, natural
size. B, transverse section, magnified, showing porous wood. (Planchon
and Collin.)

transverse section exhibits a porous wood, and a thick, starchy
bark that often possesses a violet colour.

Lesser Striated Ipe-
cacuanha.—This drug,
which 1s occasionally
found on the market, 18

Frs. 169.—Lesser Striated Ipecacuanha (Richardsonia sp.). A, root, natural
gize, cut transversely to show the dark bark. B, transverse gection,
magnified, showing the porous wood. (Planchon and Collin.)
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not often, shiced longitudinally. When fresh they are whitish
internally and almost odourless, but during the slow dryine to
which they are subjected the colour L]l:L]lf'{..‘-. to a ‘r"lt]it}‘-i'?‘:i]'l-r
brown, and a distinctive odour is deve loped. So much are the
particular colour and odour required, that in some distriets the
practice is said to prevail of ]mL]}mg the fresh root and allowing
1t to heat and ferment before ¢ drying it ; by this treatment it
darkens in colour and acquires the desired odour. Grentian root

B

Fia, 176.—Gentian root. A, roof, showing surface with longitudinal
wrinkles. B, rhizome, showing fine transverse lines (leaf secars), and
dividing into two branches, each terminating in a bud. Natural size.

that has been longitudinally sliced and quickly dried is paler,
and has an odour less strong than that which has not been so
treated. It 1s usually cut into pieces several inches in length,
or into thin transverse slices, for pharmaceutical use.
Deseription.—Gentian root 1s accordingly usually seen in
nearly cylindrical pirref-; of varying length and thickness, but sel-
dom more than an inch in diameter. The roots, which differ in
appearance from the rhizomes, are of a yellowish-brown colour,
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SCAMMONY ROOT
(Radix Scammonize)

‘ SDUI‘GE: &c.—Scammony root is obtained from Convolvulus
:SE'H.'J.FH‘J'J‘.IJJ'H-H.. Limn. (N.O. Convolvulaces), a twining plant
indigenous to the eastern Mediterranean, and resembling the
common bindweed but much larger. Tt produces a root. often
of very considerable size, from which a number of slender
aerial stems spring. The root, which yields by incision the
gume-resin scammony, is collected and dried.

Description.—Scammony root is usually simple and often
of large size. Small roots measure about 1 inch in diameter
and 6 to 12 mches in length, but larger specimens attain as much
as 3 or 4 inches in thickness and 2 or 3 feet in length ; they are
nearly cylmdrical in shape, tapering gradually towards the tip
but slightly enlarged at the crown, and there rugged from scars

F1a. 178.—Portion of a small Scammony root. Natural size.

left by the aerial stems. The drug is of a greyish-brown colour,
hard, heavy, and woody, rough and furrowed externally, and
often spirally twisted. Lateral rootlets occasionally spring from
it and commonly split into fibrous strands. It breaks with an
iwregular fracture, from which short fibres (strands of wood)
project. Internally the root is whitish, and the transverse
section, when smoothed, exhibits an abnormal and characteristic
structure. There 18 no distinet central wood, but the root
exhibits instead several not very well defined circles, in each
of which a central portion containing groups of vessels can
be distinguished from a surrounding parenchymatous portion ;
in the latter numerous dark points (resin cells) can be discerned
with a lens. The root is invested with a thin bark, which
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complete solubility in ether. This resin u:lmnpiczinj is probably
identical with the ether-soluble resin of jalap and scammony
(scamumonin).

Orizaba jalap, also known as
light, woody, or male jalap, IS
produced by Ipomea orizabensis,
Leden. The drug, which seldom
appears on the English market,
occurs in irregular rectangular or
block-like pieces, evidently por-
tions of a very large root divided
longitudinally and transversely.
Sometimes it is more like .true
jalap, being in entire roots of
smaller size, spindle-shaped, not
spherical. From jalap it is easily
distinguished by its radiated trans-
verse section and the numerous
thick bundles of vessels which pro-
ject as woody fibres from the frac-  Fia. lBD.—TumII:-icEl Jalap root.
tured surface (Pharmacographia.) G e

The root yielded 11'8 per cent. of resin, which Kromer has
recently proved to be identical with the ether-soluble resin of
scammony (scammonin). .

BELLADONNA ROOT
(Radix Belladonnee)

Source &e.—The deadly nightshade, or belladonna, Atropa
Belladonna, Linn. (N.O. Solanacee), is a tall branching herb,
attaining a height of 5 feet or more. It 1s widely dis-
tributed over central and southern Kurope ; in England it 1s
confined chiefly to the southern counties, but is cultivated in
Bedfordshire, Hertfordshire, and elsewhere, and it is grown
for medicinal use in Germany also.

Belladonna possesses a stout, branching, tap root which for
medicinal use should be collected in the autumn when about
three or four years old, cut into pieces, and carefully dried.
The commercial drug, much of which is imported from Germany,
is often of inferior quality.
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transverse section exhibits a narrow, dark reddish-brown bark

swrrounding a central stele, which consists of aring of yellowish

wood with large radially
arranged vessels and a
white starchy pith.

The characters of the
root are, however, some-
Fia. 182.—Bundle of Jamaica Sarsaparilla. W r"ir':‘i.-l'lﬂ-b]E, R

Roduced. (Pereirs.) not difficult to find roots

that are paler in colour,
less shrunken and more starchy than those described : even the

same root may vary at different points. But the dark reddish-
brown colour, the shrunken bark, the presence of fibrous
rootlets (techmically known as ‘beard’) are regarded as im-
portant characters of good Jamaica safs&paril]a. " The bundles
are always free from the rhizome (‘ chump’).

The drug has no odour, and only a slightly bitter taste.
The student should observe

(@) The dark red shrunken bark, which does not exhibit
transverse cracks,

(b) The numerous wiry rootlets,

(¢) The transverse section,

and should compare the drng with Indian sarsaparilla (Hemi-
desmus indicus, R.Br.), which is marked with transverse cracks,
1s rigid and tortuous, and has a distinetive aroma.

Constituents.—Three substances, all belonging to the
sapotoxin group, have been isolated from sarsaparilla, viz.
parillin  (formerly called smilacin), smilasaponin (recently
also called smilacin), and sarsasaponin. Of these three parillin
and sarsasaponin have been obtamed in a pure crystalline form,
smilasaponin being amorphous. They are all glucosidal, and
all produce salivation, vomiting, and diarrheea, but sarsasaponin
is the most active (Schulz, 1896). The drug contains also
varying quantities of starch.

Uses.—Sarsaparilla has been administered as an alterative
in syphilis, chronic skin diseases, and rheumatism, but great
diversity of opinion exists as to its therapeutic value.

Varieties.— Several other varieties of sarsaparilla are im-
ported into the English market; the following are the most
1m portant :
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into lengths, and splitting these longitudinally.. The yellowish
powder 1s then scraped out with the 1!,‘5{?,‘]1‘,.' which means
numerous splinters of wood and other débris are sunultaneously
!'Hlnlnrm"i, It i1s exported in that crude condition, and may hlu
purified by sifting it as free as possible from rl'ELg'tIL{.‘Ilt; of
wood, drying, and powdering it. The drug appears to have
l}efzn ]n?]g known to the natives of Brazil as a cure for certain
skin diseases. In 1864 Kemp drew attention to the Goa

oMy

P | P
N
oy
7L -
8
,ﬂl.—-.- !‘I

Fra. 202, -Araroba. Portion of a transverse section of the wood of Andira
Araroba, near to a cavity filled with araroba. &8, vessels; I, wood fibres;
p, wood parenchyma ; m, medullary rays. Nearly all the elements
contain a dark substance, which in the upper part forms a dense mass,
(omitted from the illustration). Magnified. (Vogl.)

powder that was used in India for similar purposes, and this
proved in 1875 to be identical with the arvaroba of the
Brazilians.

Description.—The crude drug, as imported, consists of a
brownish-yellow or umber-brown powder mixed with numerous
small and large fragments of wood. Microscopical examination
of the powder shows the presence of numerous minute prismatic
crystals, and granular, amorphous matter accompanied by


























































































































































































450 ANIMAL SUBSTANCES

l:fu!; 18 tm_nul also in western Russia, in Siberia, and elsewhere
living chiefly, if not entirely, upon vegetable matter, such a;
roots, bark, &e. of trees. :

Fia. 212,— Sexual organs of male Beaver, showing the position of the two
caslor sacs, ¢, communicating by & common aperture with the preputial
canal. The latter and one of the castor sacs have been opened.
{, testicle; u, urethra; ¢, castor sacs; g, gland of penis; p, penis;
r, rectum ; a, anus; ¢, anal gland ; 4, aperture of anal gland; o, pre-
putial orifice f, undersurface of tail. (Moeller, after Brandt.)

The generative organs of the beaver are concealed in a
hollow or cloaca. Into the preputial (or vaginal) canal there
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pod is filled with musk. It often exhibits a fine steel-blue
iridescence, whence the term ‘ blue skin,” by which this variety
of Tonquin pods 1s known. This thin blue skin is the inner
skin of the pod; the outer skin, which is tough and fibrous,
having been carefully stripped off with the exception of the
circular piece surrounding the orifice, By this means the
appearance of the pod 1s improved and its value enhanced.
Good pods weigh about 1 oz. to 1} oz., and contain about half
that weight of granular musk which fills them loosely.

0 pr i

Fia. 213.—Musk pod and generative organs of the Musk Deer. s, skin;
P, penis; f, serotum; g, gland of the penis; pr, preputial orifice ;
o0, orifice of the musk sae; m, muscnlar coat of musk sac. (Moeller,
after Brandt.)

The pods from which the outer skin has not been removed
are also imported ; these are known as ‘natural skin,” ‘thick
skin,” or.fold style’ pods. They are usually convex on the
lower surface, which is covered with the hide of the animal,
but nearly flat on the upper surface, and there protected by a
tough, fibrous but hairless skin.

The musk contained in the pods i1s always moist, and often
has a strongly ammoniacal odour. It can be freed from moisture
and ammonia by exposing it to the air, and then forms dark
reddish-brown unctuous grains with which occasional short
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