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INTRODUCTION. 

This investigation was prompted by the chaos existing in the literature relative 
to the value of Viburnum barks in the treatment of uterine disturbances and the 
uncertainty of the botanical sources of most of the barks used in the manufacture 
of preparations which were employed in animal tests. 

In 1927, I presented an article upon Viburnum cassinoides (37). Work has 
been continued upon this and various other members of the Viburnum genus. 

Working under a grant from the A. PH. A. Research Committee, authentic 
material has been collected by the author of the following: Viburnum prunifolium 
L., ViburnumGufidulum Raf., V.  cassinoides I,., V.  nudum I,., V .  Opulus I,. var. 
americanum (Miller) Aiton and V .  Lentugo I,. 

after collection in alcohol and in part dried by sun and by artificial heat. 

cognostical, chemical and pharmacodynamic features of these species. 

The plant materials collected were partly pressed in the field, partly preserved . 

A series of papers are now being prepared discussing the botanical, pharma- 

In the present communication the results of a preliminary study are given. 
Pharmacognostic work was conducted only upon material which had been 

botanically authenticated, specimens of which have been permanently deposited 
in the herbarium of the Massachusetts College of Pharmacy, Boston. 

HISTORICAL. 

The genus Viburnum is described by LinniEus in his “Genera Plantarum” (1). Under 
this genus he includes the Viburnum Tinus and Opulus of Tournefort. 

In his “Species Plantarum” (2). Linnzus groups the Viburnums under Penfundria Tri- 
gynia. 

In his first edition of “Flora Virginica,” Grovonius (3), describing plants which Clayton 
collected in Virginia, lists Viburnum Prunijolium under the title of “ Viburnum foliis subrotundis 
serralis glabris” and describes it as “ Viburni species floribus albis umbellatim congestis, foliis 
Pruni, bacca moUi atro-purpurea oblonga eduli, o&do duro compresso.” His description is based 
upon Clayton’s specimen No. 47. He gave it the synonym of Black Haw. 

Linneus (2) listed this plant in the first edition of his “Species Plantarum” and gave its 
habitat as Virginia and Canada. His description is based upon Grovinius’ earlier account of 
this species. This species has been subsequently described by numerous authors including 
Gray, Sargent, Britton and Brown, Bailey, Small and Rehder. 

Rehder (4) gives its distribution as from Connecticut to Florida west to Michigan and 
Texas and describes i t  as a “large shrub or small tree t o  6 m. with rigid spreading branches: 
winter buds short-pointed, reddish pubescent; bracts glabrous; leaves broad-elliptic to  ovate, 
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3-8 cm. long, acute or obtuse, rounded at base or broad-cuneate, serrulate, glabrous or 
nearly so; petiole not or narrowly winged, 8 to  16 mm. long; flowers pure white, in sessile cymes 
5-10 cm. across; fruit short-ellipsoid to  sub-globose, 8-12 mm. long, blue-black and bloomy.” 

Britton and Brown (5) give as its leading synonyms, “Black Haw,” “Stag Bush” and 
“Sloe.” 

Rafinesque (6) in his “Alsographia Americana” first described Viburnum rufidulum as 
“Viburnum L. rujidulum Raf. ramulis teretis fuscatis, petwlis marginatis rufo pubens ut nervis, 
fol .  oval. ellipt., obtwis, argentc scrratis, tcnuis glabris; cymw sessilib. 3fidis dilutatis rufo pubens- 
sent me from Alabama, leaves large, 3 inches long, cyme ample, nearest to V .  Lentugo; is it  a 
variety of it?” 

Viburnum cussinodes is first described by Linneus (7) as : “ Viburnum foliis ovatis crenatis 
glubris, petiolis eglandulotis curinatis. Folia infima obovatu; proxima ovatu, superiora lanceolata.” 
He gives its habitat as North America. 

His description of 
this species is based upon Kalm’s specimen and is as follows: “ Viburnum foliis serrulatis m t i s  
acuminatis glubris, petiolis glanddon’s.” 

Viburnum nudum appears to have been first described by Grovonius (3) who based 
his account of it upon Clayton’s specimen No. 64, now in the British Museum. He described 
it as “Opulus aquatica foliis subrotundis frondibus albis in umbcllas dispositis. baccis atro-purpureis, 
oficulo compresso.” 

Linnzus (2) later described it under Viburnum nudum as: “Foliis integerrim lanceolato- 
ovalis. Tinus foliis ovatis in petiolos terminalis integerrimus. Cymue in huc nudue.” He gave 
its habitat as Virginia. 

Britton and Brown (5) call it  the Larger or Naked Withe Rod, Bilberry, Nanny-berry 
and Possum- or Shawnee-Haw, and describe i t  as “a shrub sometimes 15 f t .  high with oval, 
oval-lanceolate or obovate, entire or obscurely crenulate leaves (sometimes 9’ long) narrowed 
at the base, acute or obtuse at apex, more prominently veined than V .  cassinoidcs, sometimes 
scurfy on the upper surface; peduncle equalling or exceeding the cyme.” 

Rehder (8) calls it the Smooth Withe Rod and gives its distribution as from Long Island 
to Florida, west to Kentucky and Louisiana. 

Torrey and Gray (9) describe and list Viburnum cassinoides as Viburnum nudum var. 
cussinoides. This plant has likewise been described by Small, Gray, Britton and Brown, Rehder 
and other authors. Rehder (8) and Britton and Brown (10) call it the Withe Rod or Appa- 
lachian Tea. Rehder describes it as an “upright shrub to  2 m., occasionally to  4 m., similar 
to V. nudum: leaves elliptic or ovate to  oblong, 3 to 10 cm. long, acute or bluntly acuminate, 
obscurely dentate or denticulate, dull green above, nearly glabrous, peduncle usually shorter 
than the cyme.” He gives its distribution as from Newfoundland to  Manitoba and Minnesota, 
south to  North Carolina. 

Viburnum Opulus is described by Linnzus (2) as “ Viburnum foliis lobatis; pctiolis ghndu- 
losis.” 

Miller (11) in his “Gardener’s Dictionary” first calls attention to  an American variety 
of Viburnum Opulus which he describes as: “ Viburnum (Amcrhnum) foliis cordulo-ovatis acu- 
minutis serratis, petiolis longissimus laevibus. Wayfaring tree with heart-shaped, oval, acute- 
pointed, sawed leaves growing upon very smooth footstalks. American Guelder Rose with 
acute-pointed, sawed leaves and white flowers.” 

Miller in this same work also described V. nudum, V .  Opulus and V. cassindes.  Aiton 
named this variety Viburnum O w u s  I,. var. Americanum Ait. 

Marshall (12) describes a species corresponding to  the V. Opulus of Linne and named 
i t  Viburnum trilobum. 

Torrey and Gray (13) considered Viburnum rufidulum of Rafinesque a variety of Viburnum 
prunijolium and named it Viburnum prunifolium var. fcrrugineum. 

Small (14) again described this species in 1894 and gave i t  the name of Viburnum ferru- 
gineum. 

Britton and Brown (16) and Rehder (4) have described and listed this species as Viburnum 
rufidulum Raf. or Southern Black Haw. Its distribution is given by Rehder as from Virginia 
to  Florida, west to  Illinois and Texas. 

The same author (2) was the first to  describe Viburnum Lentugo. 

He gave its habitat as Canada. 

He gave its habitat as Europe. 

In 1896 he assigned to  it the name of Viburnum tomenlosum (15). 
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Sargent (18) describes this species in his “Manual of the Trees of North America” and 
calls attention t o  its greater abundance in Southern Arkansas, Western Louisiana and Eastern 
Texas. 

In 1927, Rehder (19) readopted the name of V .  trilobum Marsh. for the American variety 
of Viburnum Opulus and the synonym of Cranberry Bush. He describes it as “a shrub to  4 m. 
with gray branches; leaves broad-ovate, 5-12 cm. long, rounded or truncate at  the base, lobes 
acuminate, coarsely dentate, sometimes the middle lobe elongated and entire, pilose on the 
veins beneath or nearly glabrous; petiole 1-3 cm. long with shallow groove and small, usually 
stalked glands; cyme 7-10 cm. across, on a stalk 1.5-3 cm. long; stamens about twice as long 
as corolla; fruit subglobose or short-ellipsoidal 8-10 mm. long, scarlet.” He makes a separate 
species of Viburnum Opulus L. or the European Cranberry Bush (19). 

Britton and Brown (20) make no distinction between Viburnum Opulus I,. and V .  ameri- 
anurn of Miller and other American authors, and give as the leading synonyms, Cranberry- 
tree, Wild Guelder-rose and High Bush Cranberry. 

Viburnum Lentago has been more recently described by a number of authors including 
Gray, Britton and Brown, Bailey and Rehder. Rehder calls it Sheep-Berry and describes it (8) 
as “a shrub or small tree to  10 m. with slender branches; bracts slightly scurfy; winter buds 
gray, the terminal long pointed; leaves ovate to elliptic-obovate, 5-10 cm. long, acuminate, 
broad-cuneate to  rounded a t  base, finely toothed, glabrous or scurfy on the veins beneath; petiole 
1-2.5 cm. long, mostly winged with wavy margin; cymes 6-12 cm. broad, sessile; fruit ellipsoid, 
1.2-1.5 cm. long, blue-black, bloomy.” He gives its distribution as Hudson Bay to  Manitoba 
south to Georgia and Mississippi. Britton and Brown (5) assign to  it the synonyms of Nanny- 
berry, Sheep- or Sweet Berry and Sweet Viburnum and trace i t  as far west as Indiana, Kansas 
and Colorado. 

RESEARCHES UPON MORPHOLOGY AND PHARMACOGNOSY OF VIBURNUMS. 

Researches upon the morphology and pharmacognosy of the Viburnums have 
been fragmentary and scattered. Most of the investigations have been confined 
to  the barks of medicinal members and in many there is no allusion to the au- 
thenticity of the material. 

Sanio (21), in 1860, investigated the mode of formation of cork in Viburnum 
Opulus and showed that i t  developed beneath the epidermis. He also found stone 
cells in the bark of the different species of Viburnum. 

Moeller (22), in 1876, described the wood of Viburnum Opulus and Viburnum 
Lantana. 

Loebel, in 1882, observed the presence of arm-palisade parenchyma in Vi-  
burnum Opulus and Schwarz-Clements (23), in 1905, observed them in V .  pauci- 
/ orum. 

Michael (24), in 1885, showed that scalariform vessels occurred in several 
Viburnum species. 

Sayre, in 1895 (25), described the bark of the trunk of Viburnum Opulus 
and of the trunk, small branches and root of Viburnum prunifolium. His material 
was partly from commercial sources and his description and figures of the stem 
bark of Viburnum Opulus resemble that of Acer spicatum. 

The same author (26), in 1896, discussed and figured some differences between 
the powdered barks of the trunk, twigs and root of Viburnum prunifolium and 
Viburnum Opulus, but the authenticity of at least some of the material with 
which he worked is doubtful. 

In 1898 Denniston (27) made some studies on the comparative structure of 
the stem barks of Viburnum Lentago, V .  dentatum, V .  nudum, V .  cassinoides, 
V .  lantanoides and V .  Opulus and the root and stem bark of V .  prunifolium. He 



July 1030 AMERICAN PHARMACEUTICAL ASSOCIATION 683 

distinguishes the bark of Viburnum Opulus from that of the other species by the 
presence of smaller cells in all of its tissues and states that it is the only one of 
the Viburnum barks in which compact groups of bast fibres occur so abundantly. 
He found no bast fibres in V. prunifolium bark but states that there are of com- 
mon occurrence in all the other species of Viburnum examined. His material 
of V .  Opulus was apparently Acer spicatum bark. 

The same worker (28), in 1902, described the structure of the bark of Viburnum 
ellipticum. 

In 1902, Mitlacher (29) described the structure and constituents of Black 
Haw Bark ( V .  prunifolium I,.). He called attention to the fact that stone cells, 
bearing considerable resemblance to bast fibres because of their axial elongation, 
are to be found in the cortex and bast ring. He also stated that primary bast 
fibres (pericyclic fibres) were to be found in young barks, but that these were 
eventually thrown off by the formation of secondary phellogen and that older 
barks are devoid of bast fibres. He also informs that the cells of the cortex and 
medullary rays contain a granular substance which is stained by alkanna and is 
converted by caustic potash into an emulsion containing yellow droplets of oil. 

In 1905, Lloyd (30) writing under “Concerning Substitutes and Adultera- 
tions” in the Pharmeutical Rm’ew stated: 

“The bark of all species of Wild Haw native to this country that supplies the drug for the 

In 1908, Farwell (32) reported that the official black haw bark was more 
difficult to obtain than formerly, that it was necessary to reject samples of several 
large lots of bark which according to his correspondent represented material which 
had been generally supplied the trade for some time but without complaint. 

The same year Solereder (31) called attention to the small peltate hairs 
occurring on the epidermis of Viburnum Lentugo and V .  pyrifolium which have 
a shield of 4-8 radially arranged cells, the basin-shaped nectarial glands on the 
petioles of Viburnum Opulus and on the lower laminar margin of V .  Tinus. He 
referred to superficial cork formation in V .  Lantana and V .  Lentugo, etc., in which 
the epidermis becomes the phellogen but states that in other species of Viburnum, 
V .  americanum and V .  Opulus, the phellogen is derived from the outermost cell 
layer of the primary cortex. He directed attention to the presence of bordered 
pits in the wood parenchyma of the genus Viburnum and to the petiole thickenings 
of the wall of the prosenchymatous cells of certain species. 

Gunderson (39), in 1910, called attention to the pericyclic fibres forming 
almost a complete circle in V .  nudum. He describes and figures glandular hairs 
in V .  Opulus and non-glandular hairs in Viburnum Opulus and V .  Tinus. 

In 1913, Farwell (33) stated that as early as the 90’s and until 1913 Acer 
spicatum bark was mistaken for true cramp bark or Viburnum Opulus. He gives 
the distinction between these barks. 

In 1913, Farwell (33) described the structure of the leaves and histology of 
the bark of Viburnum Opulus grown in the United States. He considered it a 
variety of V .  Opulus L. which he called V. Opulus L. var. americanum Aiton (17). 
He called attention to the fact that Mountain Maple bark ( h e r  spicatum I,.) 
was being substituted for Viburnum 0pulu.s. 

market, is collected by root diggers, and sold under the name of Black Haw.” 
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In 1913, Holm (34) briefly de- 
scribed the internal structure of the 
vegetative organs of Viburnum pru- 
nifolizrm. He called attention to 
the presence of stereids in the leaf 
parenchyma of V. prunifolium, to a 
few isolated stereids in the pericycle 
of this species, to the diarch stele 
of the roots and to the presence of 
stellate and peltate hairs on the 
leaf, to the one pair of subsidiary 
cells parallel to the stomata which 
were very distinct for ordinary 
epidermal cells, each of which have 
prominent undulate walls. 

In 1918, Viehoever, Ewing and 
Clevenger (35) investigated a num- 
ber of commercial Viburnum barks 
and preparations. They examined 
50 samples of commercial V .  Opulus 

and fruiting branch collected from shrub growing on the bark of Acer SfiatUm. Of 7 
outskirts of Asheville, N. C., June 1929. samples of Black Haw examined 

by these workers, two contained 
excessive wood and one was spurious. The same authors point out some of the 
diagnostic differential features between V. Opulus, Acer s@*catum and V. pruni- 

Fig. l.-V*burnum prunif&um Lime. Leaf and found 48 Of them to consist Of 

- 
folium barks and give a tannin and 
a valerianic acid test to distinguish 
Viburnum Opulus and V.  prunifol- 
ium from Acer spicatum barks and 
preparations. 

In some suggestions for phar- 
macopaeial revision in 1920, J. M. 
Francis (36) called attention to the 
fact that black haw bark then ob- 
tainable from collectors consisted 
almost wholly of the bark of the 
trunk and stems with only a very 
small percentage of the bark of the 
root. 

In 1927, Youngken (37) de- 
scribed the macroscopic and micro- 
scopic features of the * root and 
stem barks of Viburnum cussinoides, 
and pointed out the chief differences 
between these and similar barks 
of Viburnum prulaifolium. In the Fig. 2.- Viburnum punifolium. Root bark. 
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same article he showed that 2 
samples labeled “Shawnee 
Haw Bark” and 4 other 
samples labeled “Shonny Haw 
Bark” represented the barks of 
Viburnum cassinoides, rather 
t h a n  those  of Viburnum 
nudum. 

In 1929, while collect- 
ing authentic botanical ma- 
terial of a number of Vibur- 
nums in the Southern States, 
Youngken (38) came upon a 
number of trees of Aronia 
melunocarpa var. grandifolia, 
or Black Chokeberry, the bark 
of which had been collected 
by drug collectors as “Buck 
Shonny Haw” and offered to 
crude drug dealers as genuine 
Shonny Haw Bark. The dis- 
tinguishing characters between 
this and genuine V.  cassi- 
noides or commercial Shonny 
Haw have been pointed out 
by this worker. 

BOTANY AND PHARMACOGNOSY 
OF VIBURNUM sPECIJ3S. 

VIBURNUM PRUNIFOLIUM. 

The material for investi- 
gation consisted of root and 
stem barks, roots, stems, 
leafy and fruiting branches of 
plants growing at Asheville, 

burnum jwunifolium root bark (X  50), ck, cork; w, secondary 
by H* w’ YoungkenJ June l2 cortex; ph, phloem; st, groups of stone cells; I, rosette 
to 17, 1929. crystal of calcium oxalate; mr, medullary ray. 

North carolina, and collected Fig. 3.-Photomicrograph Of a CTOSS Section Of Vi- 

DESCRIPTION OF VIBURNUM PRUNIFOLIUhf L. 

The plants from which the material was collected were large shrubs to  small trees up to 
15 feet in height with rigid spreading branches and dark bark. The leaves were 
broadly oval to ovate, 1 to 3 in. long, acute to  obtuse a t  summit, rounded to  broadly cuneate 
at base, serrulate along the margin and practically glabrous, the petioles being slender and up 
to 16 mm. in length. The fruits were oval, bluish black, glaucous drupes with a flattened stone 
and arranged upon sessile cymes, 
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DESCRIPTION OF ROOT BARK OF VIBURNUM PRUNIFOLIUM L. 

The bark occurs in irregular, transversely curved or quilled pieces from 1.5 cm. 
to 9 cm. in length and from 0.5 mm. to 2 mm. in thickness. The outer surface is 
grayish brown or, where the outer cork has scaled off, brownish red, longitudinally 
wrinkled. The inner surface is pale yellowish to brownish red, longitudinally 
striate. The fracture is short and uneven, the fractured surface showing a grayish 
brown cork, a brownish to brownish red middle bark and a whitish inner bark in 
which a number of pale yellow groups of stone cells are discernible with the aid 
of a hand lens. The odor is strongly valeric acid-like, the taste bitter and as- 
tringent. 

DESCRIPTION OF STEM BARK OF VIBURNUM PRUNIFOLIUM L. 

In transversely curved, irregular or quilled pieces, 1.5 cm. to 15 cm. long and 
up to 3 mm. in thickness. Outer 
surface silvery gray on young bark 
with raised, circular lenticels, grayish 
brown to blackish on older bark, the 
old bark showing a thick cork divided 
into a large number of irregular areas 
by numerous intersecting fissures. 
Inner surface pale yellowish to reddish 
brown or pale yellow with reddish 
brown blotches and streaks, longi- 
tudinally striate. Fracture short and 
uneven showing a grayish to blackish 
outer bark, a greenish brown to red- 
dish brown middle bark and a light 
brown to whitish inner bark in which 
scattered groups of pale yellowish 
stone cells may be discerned with the 
aid of a hand lens. Odor faintly 
valeric acid-like becoming somewhat 
slightly more pronounced when tri- 
turated with phosphoric acid. Taste 
astringent and bitter. Fig. 4.-Viburnum Prunifolium. Stem bark. 

HISTOLOGY OF ROOT BARK OF VIBURNUM PRUNIFOLIUM L. 

The cork is of variable thickness and composed of somewhat lignified cork 
cells which are tangentially elongated in cross sections and polygonal in surface 
sections. The cork cells were up to 126 microns long and 54 microns broad as 
observed in aoss sections, and many of them contained brownish contents. The 
phellogen exhibits tangentially-elongated cells with protoplasmic contents in cross 
sections. 

The secondary cortex is a relatively narrow zone composed of tangentially- 
elongated parenchyma cells, some of which contain brownish amorphous masses, 
others either calcium oxalate in the form of rosette crystals or monoclinic prisms 
or tannin. Groups of stone cells with irregularly indented margins and isolated 
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stone cells are scattered 
through this region. Occa- 
sional rifts between paren- 
chyma cells were noted in 
some of the sections. 

The phloem is relatively 
broad and consists of a ma- 
trix of phloem parenchyma 
and sieve tubes separated 
into a number of oblong or 
curved phloem areas by med- 
ullary rays which, in cross 
sections run nearly straight 
or curve and converge in 
groups. Their passage out- 
ward is frequently inter- 
rupted by tangentially placed 
groups of stone cells. 

The stone-cell groups are 
numerous in this region and 
frequently deeply notched. 
The groups measured up to 
1360p x 42.54 as observed 
in cross section. The indi- 
vidual stone cells are strongly 
lignified with prominent pore 
canals and rounded to ir- 
regular lumen, the latter fre- 
quently containing reddish 
to brownish contents. They 
measured up to 2 5 9 . 2 ~  in 
length and 9Op in width. 

Rosette crystals of cal- 
cium oxalate, occurring in 
the cortex, phloem and med- 
ullary rays, were up to 54p 
in diameter. The monoclinic 
prisms Observed occurring in 
these same redons were Con- 
siderablv fewer than the ro- 

Fig. 5.-Photomicrograph of a cross section of older 
Viburnum prunifolium stem bark (X41), bk, borke; ck. 
cork; pn,  secondary phellogen; ph. phloem; st, group of 

sette aggregates and up to 
40p in length' Numerous 
crysta1 fibres containing ro- 

stone cells; mr, medullary ray; r, rosette aggregate of 
calcium oxalate. Note that secondary cork cambia 
(phellogens) have cut off a series of wavy cork layers in 
cortex, pericycle and outer phloem. 

sette crystals of calcium 
oxalate occur in phloem and cortex. 

The medullary rays are 1 to 2 cells wide as observed in tangential-longitudinal 
sections and their cells contain either starch, tannin, brownish amorphous masses 
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or calcium oxalate crystals. Fixed oil droplets separated from the amorphous 
masses in chloral mounts. 

The starch grains observed in scrapings of the bark mounted in distilled 
water were simple to 2- to 3-compound, the individual grains being spheroidal to 
ovate, ovate-truncate, plano-convex and mostly up to  lop, occasionally up to 
18p, in diameter or length. 

No bast fibres were observed. 
Tannin giving a greenish 

color with 1: lOOO solution of 
ferrous sulphate occurred in 
cells of the cortex, phloem 
and medullary rays. 

HISTOLOGY OF THE STEM BARK 

OF VIBURNUM PRUNIPOLIUM L. 

The cork varies in thick- 
ness and is composed of some- 
what lignified cork cells which 
are tangentially elongated in 
cross sections and polygonal 
in surface view. Many con- 
tain brownish contents. The 
individual cork cells measured 
were frequently up to 1 2 9 . 6 ~  
x 36p,  rarely up to 1 4 5 . 6 ~  x 
4 1 . 6 ~ .  

The cork cambium con- 
sists of tangentially-elongated 
meristematic cells. 

The cortex and pericycle 
are of variable thickness and 
in old bark show wavy borke 
areas due to the origin of 
secondary cork cambia in 
these regions. Some of the 
corky areas show included Fig. 6.-Viburnum rujidulum Raf. Leaf and fruiting 

branch. Collected in Arnold Arboretum, Jamaica Plain, I I X W 3  of stone cells. The 
Mass. Note fruit cluster at f. phloem is of variable width 

and exhibits numerous, nearly 
straight to slightly curved medullary rays, 1 to 2 cells wide, traversing phloem 
parenchyma and sieve tubes. Irregularly rounded and tangentially-elongated 
groups of stone cells as well as a few isolated stone cells are scattered through 
this region. A few pericyclic fibres with irregular lumen and rounded or obtuse 
ends are present in young stem bark but are not seen in older bark. This verifies 
Mitlacher's observation (29). 

The stone-cell groups were up to 2 7 8 4 ~  x 3 4 0 ~ ~  as observed in radial longi- 
tudinal sections, 
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The parenchyma cells of the cortex and phloem and the medullary ray cells 
contained either starch, calcium oxalate in rosette aggregates or monoclinic prisms, 
brownish amorphous masses or tannin. 

Numerous crystal fibres containing rosette crystals of calcium oxalate occur 
in the phloem. As in the root 
bark, the monoclinic prisms of calcium oxalate were fewer. These were up to 
40p in length. 

The starch grains are simple, spheroidal and 2- to 3-compound, the individual 
grains being up to lop. 

Tannin giving a greenish color with 1: 1000 solution of ferrous sulphate occurred 
in cells of the cortex, phloem and medullary rays. Some of the cortex and phloem 
cells also contained droplets of a fixed oil. This may be observed separating from 
the brownish amorphous masses in 
chloral mounts. 

The rosette crystals were up to 5 7 . 6 ~  in diameter. 

VIBURNUM RUFIDULUM RAP. 

The material for investigation 
consisted of root, stems, leaves and 
fruits gathered by H. W. Youngken 
in the Arnold Arboretum, Boston, 
Sept. 10, 1928, of roots, stems, root 
bark and stem bark gathered Dec. 1 
to 3, 1928, root bark and stem bark 
young plants and roots gathered 
March 1, 1929 and root bark and 
stem bark and leaves gathered April 
25th to May 1st by E. J. Petry at  
Conway, Arkansas, where the plants 
grew in stony ground about 500 f t .  
above sea level, also of root and 
stem bark collected by W. W. Egg- 
leston from plants growing on the 
bank of a ravine at Houston, Texas, 
May 8, 1929, and of plants, root and stem bark gathered in Clinton Co., Ky., 
by the S. B. Penick Co. All of these materials were verified by H. W. Youngken 
as authentic after a careful comparison with specimens in the Arnold Arboretum. 

Fig. 7.-Viburnum rufidulum. Root bark. 

DESCRIPTION OF VIBURNUM RUFIDULUM RAF. 

Viburnum rufidulum Raf. or Southern Black Haw is a large shrub or small tree attaining 
a height of about 30 f t .  with stout, rigid branches with obtuse, rusty hairy winter buds and elliptic 
to  obovate, usually obtuse and serrulate leaves 2 to 4 in. long, which are glabrous, shining and 
dark green on the upper surface, rusty pubescent on the veins beneath, especially toward the 
base, and with usually narrowly winged, rusty pubescent petioles, up to  in. in length. The 
flowers are white and arranged in sessile cymes. The fruits are dark blue, ellipsoidal, glaucous 
drupes with a flat stone. Rehder (4) and Bailey (40) both report its distribution from Virginia 
to  Florida, west to  Illinois and Texas. 

This plant is hereby identified as the source of commercial Kentucky Black 
Haw Bark, which has been on the drug market for some time. 
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DESCRIPTION OF VIBURNUM 
RUPIDULUM ROOT BARK. 

In irregular or trans- 
versely curved pieces or quills 
from 1.5 to 10 cm. in length 
and from 0.5 to 3.5 mm. in 
thickness ; outer surface vary- 
ing from grayish brown, 
light brown, yellowish brown 
to brown, irregularly longi- 
tudinally striated to wrinkled 
and furrowed, occasionally 
transversely fissured, and 
showing cork patches on old 
bark, reddish brown to pur- 
plish brown to purplish where 
cork is abraded; inner sur- 
face pale yellowish and fre- 
quently marked with irregu- 
lar blotches or streaks of 
reddish brown, longitudi- 
nally striated; fracture brittle 
and uneven exhibiting a 
brown cork, a reddish brown 
cortex and whitish to reddish 
brown inner bark containing 
yellowish groups of stone 
cells, odor valeric acid-like, 
becoming very strongly so 
when treated with syrupy 
phosphoric acid, taste bitter 
and astringent. Upon treat- 
ing the inner surface of this 
bark with 1:lOOO solution 
of freshly prepared ferrous 
sulphate a greenish black 
color is evident. 

DESCRIPT1oN OF THE 
BARK OF VIBURNUM RUFIDU- 

LUM RAF. 

Fig. 8.-Photomicrograph of a cross section of Vibur- 
num rufiddum root bark (X50), ck,  cork; fin, secondary 
phellogen; $h, phloem; st, group of stone cells; mr, medul- 
lary ray; cr, crystal of calcium oxalate. The black ob- 
jects in the parenchymatous cells are calcium oxalate 
crystals. Secondary phellogen is responsible for the In irregular, transversely 
cork tissue shown here. The original secondary and curved Or quilled pieces l .5 
first formed cork have sluffed off. cm. to 15 cm. in length and 

up to 6 mm. in thickness. 
Outer surface silvery gray on young bark with raised circular lenticels, grayish 
brown to blackish on older bark or reddish brown where cork has scaled off. The 
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old bark shows thick cork with numerous irregular longitudinal, oblique and trans- 
verse fissures; inner surface pale yellowish to reddish brown or yellowish with red- 
dish brown blotches and streaks, longitudinally striated. Fracture short and 
uneven, the fractured surface showing a grayish to blackish outer bark, a green- 
ish brown to reddish brown middle bark and a light brown to whitish inner bark 
in which dull yellow stone-cell groups are visible under a hand lens. The odor is 
faintly valeric acid like, becoming only slightly more pronounced when treated 

Fig. 9.-Photomicrograph of a radial-longitudinal section of the 
phloem region of the root bark of Viburnum rujidulum (X102). 
s i ,  sieve tubes; st, group of stone cells; mr, medullary rays; crf. 
crystal fibres containing monoclinic prisms. 

with syrupy phosphoric acid. The inner 
surface, when treated with a 1: 1000 solution of ferrous sulphate, is colored greenish 
black. 

The taste is astringent and bitter. 

HISTOLOGY OF VIBURNUM RUFIDULUM ROOT BARK. 

The cork is up to 40 or more layers of cells in width which are tangentially 
The largest of these cells are up to 154 .8~  long and elongated in cross sections. 

72p  in radial diameter. 
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The phellogen is composed of a layer or more of tangentially-elongated, thin- 
walled, somewhat compressed cells. 

The secondary cortex varies in diameter according to age. I t  is composed of 
pitted parenchyma cells which are tangentially elongated in cross section. Many 
of these contain rosette crystals of calcium oxalate while a number of them con- 
tain either starch, brownish red amorphous masses and tannin. Imbedded in this 

region are numerous groups 
of stone cells and scattered 
stone cells. The stone-cell 
groups are either tangen- 
tially-elongated, irregularly 
circular to oval in outline 
with irregularly indented 
margins as viewed in trans- 
verse sections. An out- 
standing feature of the ma- 
jority of the groups is their 
deeply indented irregular 
outline. The larger groups 
showed as many as 80 stone 
cells in cross sections, the 
groups measuring up to 
1020p x 510p in these sec- 
tions. The individual stone 
cells are of a large variety of 
shapes and show varying 
degrees of lignification and 
pore canal branching. In 
radial-longitudinal sections 
and in preparations made 
by Schulze’s method, they 
were up to 680p in length. 

The phloem varies in 
breadth but is averagely 
broader than the cortex. It 

Fig. 10.-Photomicrograph of a tangential longitudinal is Of phloem pa- 
section of the phloem region of the root bark of Viburnum renchyma containing either 
ru$ddum (x 102). si, sieve tissue; mr, medullary rays; si, rosette aggregates or mmo- 
group of stone cells with a portion of an adherent crystal clinic prisms of CalCiUm OXa- 
fibre containing monoclinic prisms of calcium oxalate. late, starch grains, tannin 

or brown amorphous masses. 
Through the outer and middle portions of the phloem numerous stone-cell groups 
and isolated stone cells are present which resemble those of the cortex. Coursing 
outward through the phloem in straight or curved fashion are many medullary 
rays which tend to converge in groups. Some of these are interrupted by the stone- 
cell groups while others bend around them. The medullary rays as observed in 
tangential sections are from 1 to 3 cells in width, the majority being 1 cell wide, 
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fewer 1 to 2 cells wide, fewest 1 to 3 cells wide. The cell contents resemble those 
of the parenchyma and of the cortex and phloem. 

Crystal fibres containing rosette aggregates of calcium oxalate were abundant 
in cortex and phloem. The rosette aggregate crystals were up to 54p in diameter 
while the monoclinic prisms studied ranged up to 3 2 . 4 ~  in length. 

The starch grains were simple spheroidal to oval, the latter often with a beaked 
end, or 2- to 3-compound. Most of the individual grains were up to 4 or 5p, a 
few up to 8 p ,  fewer up to 15p. 

HISTOLOGY OF VIBURNUM RUFIDULUM STEM BARK. 

The cork zone is of variable width and composed of more or less isodiametric 

Fig. 11 .-Viburnum rufidulurn. Stem bark. 

to tangentially-elongated cells in cross sections, polygonal to rounded polygonal 
in surface sections with suberized and lignified walls. The older cork cells are 
compressed and for the greater part tangentially elongated, with brownish con- 
tents. There is a tendency of the outer and inner walls to be thicker than the 
radial walls, but this is by no means constant. Frequently islets of stone cells 
are imbedded within the old cork or between it and the young cork. The young 
cork appears clear and open looking and is composed of radially and tangentially 
elongated cells with walls often wavy. The cork cells measured were up to 7 2 p  
long and 5 0 . 4 ~  wide. 

The 
cortex and pericycle contain tangentially-elongated parenchyma with starch, 
tanning, fixed oil and brownish amorphous contents. Scattered through these 

The phellogen is composed of tangentially-elongated meristematic cells. 
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regions are many stone-cell groups and isolated stone cells. As the stem grows 
older, secondary cork cambia originate in the depths of the cortex and pericycle 
and outer phloem forming wavy borke layers in these zones containing groups of 
stone cells. In  old stem bark sluffing of the outer layers occurs as far as the last 
secondary cork cambium and cork is formed in the outer phloem, so that  in real old 
bark the medullary rays reach outward to  the secondary cork cambium. 

While most of the med- 
ullary rays are 1 to  2 cells 
in width, there are quite a 
few 1 to  3 cells wide. 

The phloem is a rela- 
tively broad zone consisting 
of sieve tubes and phloem 
parenchyma, the latter con- 
taining either starch, tannin, 
brownish amorphous masses 
or rosette aggregates, or 
monoclinic prisms of calcium 
oxalate. T h e  medu l l a ry  
rays course through this 
region in straight to  slightly 
curved or wavy fashion and 
contain elements similar in 
character to  those found in 
the phloem parenchyma. 
Some of them are inter- 
cepted by groups of stone 
cells, which, along with iso- 
lated stone cells are abun- 
dant in the outer and 
middle phloem regions. The 
stone-cell g roups  a p p e a r  
close together in phloem, 
cortex and old cork. They 
are averagely smaller than 
in the root bark of this 

Fig. 12.-Photomicrograph of a cross section of Vi- species. In radial longitu- burnum rujidulum stem bark (X55). Secondary cork 
cambia have cut off deep layers of cork as far as the phloem. ' dinal 
ck, cork; p ,  a secondary cork cambium; st, group of stone cell group measured 8 5 0 ~  X 

cells; ph, phloem; mr, medullary ray. 5lOp. Many of the indi- 
vidual stone cells observed 

in preparations made by Schulze's method are sinuate-toothed along the margin. 
They show a large variety of shapes and sizes. 

The margins of the stone-cell groups were irregularly rounded, oval or oblong, 
crenate to  toothed and indented. Numerous crystal fibres containing rosette 
aggregates and a number containing monoclinic prims, as well as rosette aggregates 
and monoclinic prisms of calcium oxalate occurred in cortex, pericycle and phloem. 

sections, One stone- 
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The rosette aggregates were up to  54p in diameter while the monoclinic prisms 
were up to  2 5 ~  in length. 

The starch grains are mostly simple, spheroidal and up to  4p. A few are 
ovoid and beaked and up to  8 p ,  while 2- to  3-compound starch mains are occasional. 

Numerous droplets of a 
warmed in chloral hydrate 
solution. 

The tannin cells took 
on a greenish coloration when 
sections were examined in 
1 : l O O O  solution of ferrous 
sulphate. 

VIBURNUM CASSINOIDES. 

The material for this 
investigation consisted of 
roots, stems, abundant root 
bark and stem bark and leaf 
and flowering branches col- 
lected near Pineola, N. C., 
in swampy woodlands, June 
8 to  11, 1929, by H. W. 
Youngken. 

DESCRIPTION OF VIBURNUM CASSI- 

NOIDBS L. 

Viburnum cussinoides L. 
(V. nudum var. cassinoides T. & 
C.) commonly known as Withe- 
rod and Appalachian Tea, is an 
upright shrub from 2 t o  12 f t .  
in height occurring in swamps 
and wet thickets from Newfound- 
land to Manitoba and Minnesota, 
south into North Carolina. Its 
leaves are elliptic, ovate, oblong 
or ovate-lanceolate, from 1 to 3 
in. in length, when mature, sub- 
coriaceous, dull green above and 
nearly glabrous, paler green be- 
neath, acute or bluntly acumi- 
nate at the apex and dentate to  
denticulate or obscurely so along 
the margin. Its inflorescences 
are compound cymes of white 

fixed oil separated when sections of the bark were 

Fig. 13.- Viburnum cassinoides LinnC. Leaf and flower- 
ing branch from shrub growing in swampy woodland 
near Pineola, N. C., June 1929. 

perfect flowers with peduncle usually shorter than the cyme. The fruits are bluish, ovoid 
drupes containing a flattened stone. 

DESCRIPTION OF THE ROOT BARK OF VIBURNUM CASSINOIDES L. 
In irregular, transversely curved or quilled pieces, 1.5 cm. to  16 cm. in length 

and 0.5 mm. to 2 mm. in thickness, rarely up to 2.5 mm. in thickness where cork 
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is thick; outer surface grayish brown t o  dark brown or blackish brown, or, where 
the cork has been scraped off, brownish red, irregularly longitudinally striated and 
wrinkled on younger bark, becoming irregularly longitudinally wrinkled and some- 
what irregularly fissured on old bark; inner surface varying from yellowish and 
streaked with lines and blotches of brown and red, yellowish brown to pinkish 
brown to reddish brown, longitudinally striated; fracture short and uneven, the 
fractured surface exhibiting a grayish to  brownish, blackish or reddish brown cork. 
a whitish, brownish red or pale yellowish middle and inner bark in which dull 
yellowish oval or circular groups of stone cells may be seen with a hand lens: odor 

strong, valeric ac id- l ike :  
taste bitter and astringent. 
The inner surface of this 
bark, when treated with a 
freshly prepared 1: 1000 so- 
lution of ferrous sulphate, 
becomes greenish black. 

DESCRIPTION OF THE STEM 
BARK OF VIBURNUM CASSI- 

NOIDES I,. 

In irregular, transversely 
curved or quilled pieces from 
1.5 cm. to  17 cm. in length 
and 0.5 mm. to  2 mm. in 
thickness and possessing a 
purplish brown aspect when 
examined in  q u a n t i t y .  
Outer surface smooth and 
polished w i t h  sca t t e red ,  
raised circular to  oval len- 
ticels on young bark to  ir- 
regular ly  longi tudina l ly  
wrinkled and irregularly fis- 
sured on older bark, the 
latter sometimes showing 
greenish or grayish lichens, 

Fig. 14.--Viburnum Cassinoidcs. Root bark. or outer surface purplish red 
where cork is abraded. In- 

ner surface pale yellow to  yellow streaked with brownish red or orange brown 
or inner surface brownish red, longitudinally striate. Fracture short and uneven 
exhibiting a grayish to  brown or black cork, a greenish phelloderm on young 
bark, and a yellowish white t o  pinkish white or reddish brown middle and 
inner bark in which scattered dull yellowish, oval to circular groups of stone 
cells may be seen with a hand lens. Taste distinctly bitter and somewhat 
astringent. Odor aromatic, valeric acid-like, becoming strongly valeric acid-like 
upon triturating bark with syrupy phosphoric acid. 
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HISTOLOGY OF THE ROOT BARK OF VIBURNUM CASSINOIDBS I,. 

The cork is composed of a variable number of layers of suberized cells which 

The phellogen is composed of tangentially-elongated meristematic cells. 
The secondary cortex is 

composed of several layers of 
tangentially-elongated cells 
with occasional rifts between 
the parenchyma. Imbedded 
in this region are groups of 
stone cells and some isolated 
stone cells. 

The phloem is relatively 
the broadest region and con- 
sists of a matrix of sieve 
tubes and phloem paren- 
chyma traversed by medul- 
lary rays, the latter being 
1, 1 to 2 and 1 to 3 cells 
wide as observed in tan- 
gential section. Scattered 
through this matrix are a 
number of irregularly cir- 
cular, ovate or oblong groups 
of stone cells, similar in 
character to those noted in 
the secondary cortex with 
somewhat scalloped and cre- 
nated to toothed margins. 

The individual stone 
cells examined varied in size 
and shape, had lignified 
walls, branching pore canals 
and circular, oval or slit- 
like lumina. The walls of 
the largest of these were up 
to 9Op in thickness. Fig. 15.-Photomicrograph of a transverse section of 

The parenchyma Of the the root bark of Viburnum cassinoides (X52). ck, cork; 
cortex and phloem and med- CO, secondary cortex; ph, phloem; st, stone cell groups; r,  
ullary ray cells contained rosette aggregate of calcium oxahte; st, groups of stone 
either starch grains, brown- cells; mr, medullary ray. 
ish amorphous masses, tan- 
nin or rosette crystals of calcium oxalate. Droplets of a fixed oil separated from 
cells of these regions when mounts were examined in chloral solution. The starch 
grains are mostly simple spheroidal, ovate to top shaped, some beaked and up 
to 14.4~. A few 2- to 3-compound starch grains also occur as well as their plano- 
convex or angular-rounded parts. 

are tangentially elongated in cross sections. 
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The rosette crystals of calcium oxalate are mostly under 40p, a few up to 
5 4 ~ .  Numerous crystal fibres containing rosette aggregates of calcium oxalate 
occur in the phloem and cortex. The cells containing tannin took on a greenish 
coloration when mounts were examined in 1:1000 of a freshly prepared solution 
of ferrous sulphate. 

HISTOLOGY OF THE STEM BARK OF VIBURNUM CASSINOIDES L. 

The cork is of variable thickness and consists of cells which are tangentially 

The phellogen is composed of tangentially-elongated meristematic cells. 
The secondary cortex is composed of tangentially-elongated parenchyma some 

A few scattered 
groups of stone cells occur 
in this region. 

The primary cortex is 
composed of pitted paren- 
chyma containing either ro- 
sette crystals of calcium oxa- 
late, starch grains, tannin or 
brownish amorphous masses. 
Scattered through this re- 
gion are irregularly circular 
to oval or oblong groups of 
stone cells with crenated 
margins and a few isolated 
stone cells. 

The phloem is a rela- 
tively broad zone of sieve 
and phloem parenchyma 
which is traversed by medul- 
lary rays which in cross 
sections, are seen to run a 
straight to somewhat wavy 

Fig. 16.-Viburnum cussinoides. Stem bark. or slightly curved course 
and tend to converge in 

groups. Numerous stone-cell groups and some isolated stone cells are scattered 
through the phloem. The in- 
dividual stone cells are of a variety of shapes and sizes and show thick, lignified 
walls, up to 3Gp in thickness, branching pore canals and circular to irregular 
lumina. 

Many of the parenchyma cells of the cortex, pericycle and phloem contain 
rosette aggregates of calcium oxalate which were up to 36p in diameter. Others 
contain starch, tannin and some brownish amorphous contents. Mounts made 
in chloral hydrate showed a separation of fixed oil droplets. The tannin gave a 
greenish color with 1 : 1000 solution of ferrous sulphate. 

Tangential-longitudinal sections exhibited numerous crystal fibres in phloem, 
cortex and pericycle containing rosette aggregates of calcium oxalate. In these 

elongated and suberized to somewhat lignified. 

of the cells of which contain chloroplastids and small starch grains. 

The stone-cell groups were up to 2 8 5 6 ~  x 2 1 4 . 2 ~ .  
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sections the medullary rays were mostly 1 to 2 cells wide, a few 1 to 3 cells in width. 
They contained elements similar to those noted in the parenchyma cells of the 
bark. 

The starch grains are mostly simple, spheroidal and up to 10.8~. 

VIBURNUM NUDUM. 

The material for this investigation consisted of root bark, stem bark, roots, 
stems and leaf and flowering branches collected a t  Mud Creek Flats between 
Flat Rock and Henderson- 
ville, N. C., by H. W. 
Youngken and of stem bark 
and leaf and flowering 
branches collected at Bilt- 
more, N. C., b y  H. W. 
Youngken on June 12, 1929. 

DESCRIPTION OF VIBURNUM 

NUDUM I.. 

Viburnum nudum L., com- 
monly known as Smooth Withe- 
rod, Shawnee Haw and Shonny 
Haw is an upright shrub growing 
to  the height of 15 ft. Its leaves 
are ovate to elliptic, ovate-lanceo- 
late to elliptic-lanceolate, acute 
or obtuse usually entire and 
somewhat revolute but also fre- 
quently obscurely crenulate to  
denticulate and undulate, petio- 
late, broadly cuenate at base, 
from 2 to 4a/4 in. in length, 
scurfy on both sides when young, 
dark green and shining on the 
upper surface a t  length. The 
flowers are white or yellowish 
white and arranged in compound Pig. 17.-Photomicrograph of a transverse section of 
cymes, the peduncle of which is Viburnum cassinoides stem bark (X58). ck, cork; GO, 

as long or frequently longer than cortex; rt, rift between parenchyma cells of cortex; ph,  
the cyme. The fruits are sub- phloem; mr, medullary ray; st, group of stone cells; I ,  

globose drupes, pink at first, rosette aggregate Of 4 C i u m  oxahte. 
changing to  bluish black. 

and Louisiana. 
According to  Bailey (40), this shrub is found from Long Island to  Florida, west to  Kentucky 

A number of shrubs intermediate between typical V. nudum and V. cassinoides 
in leaf and peduncle characters were observed near Pineola and near Statesville, 
N. C. 

DESCRIPTION OF VIBURNUM NUDUM ROOT BARK. 

In irregular, transversely curved or quilled pieces, 1.5 to  7 crn. in length and 
from 0.5 to 2 mm. in thickness: outer surface grayish brown or, where cork has 
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scaled off, brownish red, irregularly longitudinally wrinkled; inner surface brownish 
red, frequently with pale yellow blotches and streaks, longitudinally striated ; frac- 
ture short and uneven, showing in bark which is young or of medium thickness a 
grayish to  dark brown cork, a brownish red middle bark and a whitish inner bark 
with numerous scattered oval to  rounded, dull yellow groups of stone cells: odor 
strong, valeric acid-like; taste distinctly bitter and somewhat astringent. 

DESCRIPTION OF VIBURNUM 

NUDUM STEM BARK. 

In strips, transversely 
curved pieces or quills from 
1.5 cm. to  16 cm. in length 
and from 0.5 to 2 mm. oc- 
casionally 3 mm. in thick- 
ness: outer surface varying 
from dark brown to blackish 
brown, showing purplish 
blotches in some pieces, ir- 
regularly 1 on g i t u d i n a 11 y 
wrinkled and showing nu- 
merous circular to oval len- 
ticcls, smooth in young bark 
becoming longi tudina l ly  
wrinkled, irregularly wrin- 
kled and a t  length fissured in 
old bark: inner surface pale 
yellowish, streaked and 
blotched in some pieces with 
orange brown and red; frac- 
ture short but uneven, show- 
ing in bark which is young 
or of medium thickness a 
brown cork, a greenish yellow 
to brown middle bark, and 
a pale yellowish to reddish 

Leaf and flowering brown inner bark, the latter 
branch. Collected in low swamp at Mud Creek Flats showing oval to rounded 
near Flat Rock, N. C., June 1929. groups of dull yellow stone 

cells under the hand lens: 
odor aromatic, valeric acid-like, becoming pronounced valeric acid-like upon 
trituration with phosphoric acid; taste distinctly bitter and somewhat astrin- 
gent. 

The purple 
areas noted are less extensive than on the outer surface of the stem bark of V. 
uzssinoides. 

A greenish black color is developed when the inner surface of this bark is treated 
with 1: lo00 solution of ferrous sulphate. 

Fig. 18.-Viburnum nudum I,inn& 

This bark tends to  be darker than the stem bark of V. cussinoides. 
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HISTOLOGY OF THE ROOT BARK OF VIBURNUM NUDUM I,. 

The cork is of variable width and composed of tangentially-elongated cells 
with spberized to slightly lignified walls, as observed in CTOSS sections. 

The phellogen is made up of tangentially-elongated meristematic cells. The 
secondary cortex is narrow and shows tangentially-elongated to rounded paren- 
chyma cells with pitted walls and starch, tannin, calcium oxalate or brownish 
amorphous contents. In young root bark a continuous zone of stone cells is laid 
down in the inner part of 
this region, just outside of 
the phloem. This becomes 
broken up into smaller masses 
as growth proceeds. 

The phloem is a com- 
paratively broad region com- 
posed of phloem parenchyma 
containing starch, tannin, 
calcium oxalate crystals and 
brown amorphous masses and 
separated in to  numerous 
phloem patches by medul- 
lary rays 1 to 2 cells wide 
which run either straight or 
curved and tend to converge 
in groups. Numerous stone- 
cell groups of irregularly 
rounded, ovate or oblong 
shape and with crenated 
margins as well as a number 
of isolated stone cells occur 
in this region. The indi- 
vidual stone cells are of a 
large number of shapes and 
sizes, are lignified with Fig. 19.-Viburnum nudum. Root bark above. Stem 
branching pore canals and bark below. 
have circular to oval to tri- 
angular or slit like lumina. Many of them contain reddish coloring matter. 
Their walls were up to 44p in thickness. 

Numerous rosette crystals and crystal fibres containing this form of calcium 
oxalate occurred in the phloem and cortex. The rosette crystals were up to 43p 
in diameter. 

The starch grains were simple, spheroidal and 2- to 3-compoundJ the individual 
grains up to 1 2 ~ .  The simple grains are frequently beaked. 

The tannin gave a greenish coloration with 1:lOOO freshly prepared solution 
of ferrous sulphate. 

HISTOLOGY OF THE STEM BARK OF VIBURNUM NUDUM L. 

The cork is composed of tangentially-elongated, suberized cells which are 
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polygonal to  rounded polygonal in surface sections. 
groups are imbedded in this region. 
136p x 1 0 2 ~ .  

I n  the older bark stone-cell 
The dimensions of the cork cells were up to  

The phellogen consists of tangentially-elongated meristematic cells. 
The cortex is comparatively narrow and shows rifts. Its outer portion is 

Fig. 20.-Photomicrograph of a cross section of Vzbur- 
num nudurn root bark (about X40). Secondary phellogens 
have cut off cork causing exfoliation of secondary cortex 
and original outer bark as far as the phloem. ck, cork; 
pn,  secondary meristem; ph, phloem, mr, medullary rays; 
st, groups of stone cells; cr, rosette aggregate of calcium 
oxalate. 

collenchymatic and in young 
bark contains chloroplasts, 
its inner portion parenchy- 
matous with pitted paren- 
chyma  cells con ta in ing  
brownish amorphous masses, 
rosette crystals of calcium 
oxalate, starch and tannin. 
Stone-cell groups averagely 
smaller than in root bark 
and isolated stone cells occur 
in this region. Rifts occur 
between parenchyma cells in 
cortex and phloem. 

The pericycle contained 
elements similar to  the cor- 
tex. 

The phloem is relatively 
broad and composed of 
phloem parenchyma and 
sieve tubes traversed by 
medullary rays 1 to 2 cells in 
width which run straight or 
slightly curved and tend to  
converge in groups, as ob- 
served in cross sections. Im- 
bedded in this region are a 
large number of circular, oval, 
oblong or ellipsoidal groups of 
stone cells and a number of 
isolated stone cells with ligni- 
fied walls, branching pore 
canals and irregularly circu- 
lar to  ovate to  slit-like lu- 
mina. The wall of the stone 
cells was up t o  4 6 . 6 ~  thick. 

The stone-cell groups measured up t o  2 8 5 6 ~  x 3 5 7 ~  in radial-longitudinal 
sections. 

Crystal fibres containing rosette aggregates occurred in cortex, phloem and 
pericycle. The phloem parenchyma and medullary rays contained either starch, 
tannin, brown amorphous masses, or granular contents or rosette aggregates of 
calcium oxalate up to  54p in diameter. 
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Some of the stone cells 
exhibited a wavy-toothed 
margin in mounts made of 
material which had been 
prepared by Schulze’s 
method. They measured up 
to 1809 x 7 2 p .  

The tannin took on a 
greenish coloration when 
treated with 1: 1000 freshly 
prepared solution of ferrous 
sulphate. 

Scrapings of the bark 
mounted in distilled water 
showed the starch grains to 
be chiefly simple, spheroidal 
and up to 15p. A number 
of 2- to 3-compound starch 
grains also occur. Many of 
the simple grains were beaked 
and showed a central cleft 
hilum. 
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Reports on other parts of this investigation are to be published as they are 
completed by the collaborators, who are James C. Munch and Florin J. Amrhein, 
with the author of this paper. 

MASSACHUSETTS COLLSCS OF 
PHARMACY, BOSTON. 

The Ganadkn Pharmaceutical Jourol, of which our esteemed feuow-member, Dr. R. J. B. 
Stanbury is the editor, gave an interesting account of the Baltimore meeting of the AMERICAN 
PHARMACEUTICAL ASSOCIATION, devoting quite a large part of the issue to  the proceedings. Both 
Editor Stanbury and President MacFarlane attended. An address by the latter will be found 
in the May issue of the JOURNAL in the minutes of the General Sessions. (See page 571, May 
issue of the JOURNAL.) 


