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Myrieaceas.

The order Myricaceas(l) or family of Galeworts as now

tituted, contains but a small group of plants, generally

éifisd with the ;Agentaceae. in its botaniecal relationship
wfis anomalous heingelosely allied te¢ saveral orders.
4 The genus contains about thirty-five known plants of an
dmatic shrubby character, distributed for the most part in
iperate regions. At least six‘species are indigenous to North
rica. Bug one species Myricd Gale is found in the bogs of
hern Europe. This is likewise gensrally distributed through
middle and northern United States and extends as far north
Alaska. Several species are reported from the West Indies
One.from The Andean region of South America. Others are-
d in Southern Africa, lndia and China. All medical writers
botanibal authorities, even as early as Linnasus, describe
Pplants of this genus as useful in the arts and possessing
uable nedicinal properties. As yet, they have ohtained but
;itls racognition in the practice of the medical Profession,
4 Myrica Gale(4) is the most widely distributed specias.
1e of its numerous synonyms are Sweet Gale, Meadow Fern, Bog
lyrtls, Jutch Myrtle, Willow Myrtle, Bay Brush,
E The entire plant is used and also tha separated hark, To it
ascribed pectoral, astringent and aromatic properties, The
;_ision has been also applied externally for the cure of itch
used as a substitute for hops in brewing., The entire plant

ffuseful in dyeing and tanning.
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Myrica cerifera(9) is the indigenous species that has at+
tracted the most atténtion in the Uhited States, 1ts common
names (12) are Wax Myrtle, Wax Berry, Candlq Barry, and Bay
Berry. The nuts of this species are inecrusted with a wax like
tallow(1%)., Myrtle tallow was utilized by the pioneer settlers
and we have accounts dating back to the early part of the eigh-
teenth century, of the methods generally adopted by each family
to furnish themselves with a supply of this wax for lighting
purposes(17),

In South America they are still using this substance, only
obtaining it from ancther member of this family, M.Pubescens,

The bark (1MW) has attracted some attention but principally
among the eclactics and is an ingredient in the so-=called
"Thomponian Composit;on powder"., To this bark is ascribed stih-
ulant, astringent, antbsc<orbutic, antisposmedic, sialagogue and
errhine prapertiss., 1t has been extensively used in domestic
practice as a vegetable astringant in diarrhoea, and as sarly
as 1804 Df.BenJ&min smith Barton, then profaessor of Materia
Madica and botany in the University of Pennsylvan;a called

attention to it "as a powerful astringent used with success in

diarrhoea" and-states "the decoction has also been used with much

advantage in dropsical affections, succeeding intermitteé? and
in the treatment of haemorrhage from the uterus, etc.™ The
decoction has also heen used as a gargle in inflammation of the
throat and as an injection in lsucorrhoea., The powdered hark

has bean applied‘xternally as a stimulant in indolent ulcers.



0 consideration. They were collectad by.Mr.R.H.Denniston at
i's HOll Mass. July 20,1899 and are from 4mm to 6mm in dia-
% }. ;:

I The outar surface of the stems is of a reddish brown color
‘f”shows.numérous wéll marked lemticels,

The cut end of the stem exhibits a thin bark, the outer
ortion of which easily breaks away. The bark is very easily

| iched'from the undarlying portions, making it difficult to
at a transverse section without this separation taking plave.
EEVIayers of the bafk ars easily distinguisfjed from the wood

t nout the aid.of a lens and the medullary rays as thev axtend
from the pith'can easily be detected. The pith region is
dly to be distinguished by the naked ays,

- The entire cork region composes about one third of the

ark, (C + Plate 1) ;
The outer cork cells, already described as being eaéily

‘ﬂ~rated foom the later cork, are composed of very thin inde-

ﬂ‘a are concerned only that they are somewhat wider., The
f%tical parenchyma (C.P.Plate 1) which occupias about the same
V&Q as the cork apnears somewhat less regular,due to a band

bast fibers and erystal cells(8.C.; B.F. and P,.C.0.Rlatel).
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i{r(%%) calls attention to a remarkable stratum of stone

l 8§ existing in the bark of My -iea nigrum and Myrica asplen-
olia. A simular hand existing in M.Gale and M.cerifera would
em to indicate that this is a structural characteristic of

1ﬁ order, |

;’ The secopdary cortical parenchyma (Ph.Plats 1) together
E& the bast fibresregion make up the other third of the

“&u. ' |

The wood (xy.Plate 1) appears in numerous narrow wedges
%yfated by ‘narrow medullary rays (M.R.Plate L) extending well
?0.the bark.

g The spring and fall wood are well marked regions and

Fi‘ I shows that the formation of the more open spring wood
fhnot as yet begun.for the third year and also that the sec-
f?yaars growth exhibits more large vessels than the first,
iriA small pith region (P Plate 1) with thickened cell walls
1;yr0wnish éontents appears in the center of the stem and can
?ﬁg be distinguished from the wood. The cork cells as Ehey
1 r in a cross section,magnified 265 diameters ars flattened
:}Khtially, the outer cells(C.Plate-il) being more compact
ﬁ%illed with a reddish brown content. Their exact outline
%baraly be distinguished. The langth of these cells vafies
i153 t0 66 « or about twice that of the younger cork. A small
;aity of tannin was found in this regicn by treating with a
ition of ferric chloride.

R ¥ .
gmhe hounger cork cells(C., Plate 1)) are much more clearly
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defiﬂed in outline)baing from 3 to é;AV’radially and from 16 to
ég/xxtangentially)and containing a considerable quantity of
tannin. in the outer radial section the outer cork cells appear
less compact and much shorter and more clsearly defined than in
transverse section(C,Plate V) and the gradual increase in
size towards the center is noticable. The length varies from
10 to 3Z¢“’. The cells«of the cork in a longitudinal tangential
gsedtion(Plate X) are irragular in form. Here énd there, scat-
tered thrbughout the saction are numerous cells with dark
brown colored contents.

The cells of.the cortical parenchyma(C.P.Plata 1)) exhibit
a vast difference in size,‘ranging Trom 6 to 29/99’&adia11y and
16 to Zé/u/’tangentially. The calls of the outer row in the col-
‘lenchyma are considerably smaller than those directly inside and
contain little or no cell contents while those compirising the
remainder of this region are of various shapes, ranging €rom the
large oblong to thé small nearly cylindrical. The large cells
as a rule taper somewhat at the ends. The cell walls are mod-
erately thick and along the lower porticns of the region will he
found occasionally ah intercellular spaee. Tannin is abundant
throughout this region and a small amount of starch is also
present. The cells containing the starch are entirely sepaf-
ated from one another, haﬁing as many as from two to eight cells
between them and & single starch containing cell 1§ing directly
above the hast fibre group.(B.F.Plate 11), These ¢ells have about
the same genaral appearance as those surrounding tham,

Having about the same position as the starch cells, but



f?cﬁf?ing more ffequently are the cells containing rosette and
"'18matié calcium oxalate crystals (R.C. and P.C.0.Plate 11),
in the longitudinal radial section,the cells of the outer
Eteal (C.P. Dlate V) reb1on appears more regular in size, the
‘¢ell walls are much thickaer and occasionally an  intercellular
¥e can be detscted. 7

g The cells range from 10 to ig/w/ in length, some;espac-
1a1ly the smaller ones, assuming a cylindrical shape, while the
ﬁwrge ones are rounded at the snds, |

The rosette crystals (Rl.C,Plate 11) stand out promehpn+1 )

The bast fibres (B.F.Plate 11) are white in color and

'yrom 6 to %//L’in dldmeter with greatly thickened walls showing
t‘distinut uonuentric stratification. The central cavities are
almost obliterated. Associated with the fibre cells, rosette
EGR prismatic calcium oxalate crystals (P,.C.0. and R,C.Plate

) are found together with numerous well defined sclerenchyma

The Brachysclerids shown in (S.C.Plate 131) are found, from
iﬁ to 2//“/ radially and from 16 to ég/bv'tangantially and occur
iﬁterna;ely with the groups of hast fibres, occasionally ecrystal:
ihllc may be seen separating two groups of bast fibres. Bach -
f#oup shows from five to twenty-five fibres.

.'Théustone: cells are filled with tannin, the Jumen occupies

about one half of the cell diametsr, 1n a transverse section
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_‘O‘Grysmal‘célls vary but little in size and shape and have

iﬁ diameter of from 16 fo 20 A~ . This reglon in the longitudinal
ﬁtidial section has an entirely diffarent appearance. The bhast
ﬁfibreé (B,F.Plate V) showing their immehse length, can bhe sasily
ii@en as they gradually taper to an end without any iﬁtegularity,
?and ﬁhe very nérrow cavity running throughout their. extant.

' The stone cells (s.C.Plate V) forming one continuous:concen-
ﬁtric band are greatly elongated and are often found to be one
;hé.lf the length of a bast fibre, The crystal cells (R.C.Plate V)
ii@poar about the same as in a cross section being from 13 to

o .. .
,”//ﬁb;n a transvarse section of the secondary cortical parsnchyme
:(Ph.Plate 11) we have & less variation in size of the cells,
i&lthough they vary from 6 to‘%g/xrfadially and from 10 to ggﬂ%/
)tangentiaily. The cell contents directly beneath the bast fibre:
Ertgion appear to be more granular than thosé directly follow-
“ing but upon treafing wifh ferric chloride, the tannin seems to
!bl‘.qqally distributed., This test may also aid in showing the
gbréadth of the medullary rayvs as ﬁhey extend up into this re-
Qsion as the cells surrounding them are not affected by the ferric
thloridé. The c¢ell walls &n some instances are thicker than in
:the primary cortical parenchyma while but few intercellular
i&paces can be found. The sphape of the cells ressembles that of the
ﬁ;rimary cortical parenchpma although the majority of the cells
are much smaller, ‘

in longitudinalvsection (Ph.Plate V) the parenchyma cells.



‘{?é,seen to vary in length,ranging from 50‘to 200 +« The color
f;nd contents appear the same as in the transverse section .

“ In a transverse section of the xJlem (xy.Plate 111) the
fﬁﬁmerous narrow medullary rayvs (m.R.Plate 13}}) largely filled
"?ith ténﬁin.are seentto run from the pith to the inner limits
ﬁef the secondary cortical parenchyma. The area hetween these
ikmys is occupied'towards the interior by large tracheae(T,
;ﬁlaté 1i1), while towards.the cortex region we Tind* thiekened
g&ebd’ribres. in some cases, espeially élong the outer part; the
;ﬁood parenchyma elaments lie in radial rows. The large vessels
E@rc cOngregated towards the inside of the annual rings(?iate 1),
In transverse sections the wood parenchyma cells are laregly
@ngular and soms are rounded at the corhers and have a diametsr
;%r about 6 to 2?/;@2. Tha large wood vessels are from 20 to ?9/%/
%radially and from 6 to z/AAftanben*ially. The ¢ell walls are
;wtronvly pitted and thickened. The large tracheae vessals and
g?istribuﬁich*‘off same can be seen in Plate 1. They are mors
f?bundant in the spring wood'and in some instances occupy a‘band
f,ound the entire stemn, clearly'defining the years growth, Tﬁe
f"ﬁ&larytrays;(MaR.Plate 111) extending through-this region

??& he mentionedmheré. They extend from pith to cortex and are
vﬁ@rgely filled with.tannin. In transverse sections the cells are
%&o;angular, the longer dimensions lyving in the radial direction.
 €03 ranga-€rom 13 to %i/u/ radially and tangentially from

é.to 12/14/. The walls are considerably thickened, in some cases

fwre so than in the surrounding cells. The pitting{ although
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?ﬂqﬁent, is gquite as indistinet as in fhe wood cells,

The fibrous form and pitting of the wood c¢ells can easily
li'sean in a longitudinal radial section (xy.Piate Vi), Some
.;»the ¢ells are slongated, tapering at both ends, others are
- lar, while both are marked with round X and slit-like pits.

in a' longitudinal tangdntial seétion Plate 1%, the pitting

ﬂnve mentioned. The cell walls are somewhat irregular but show

lainly the numerous pits. The smallsr cells average about l?B/A/
P'length, while the larger'ones average about SEB/LL/.

Plats VXlljshéws lomgitudinal tapgential section of the WOO%
lé@ming the comparative lgngth of the wood fibres and wood cells.
n a longitudinal radial section (M.R.Plate V1) we have sither
E‘ eélls of the médullary rays about square or elongated rad-
Elly,and varying in size from 13 to ;g/A/in width and from

g‘to gE/LVin length. The ceil_walls in this view show the

Tnmle pits very plainly, also the very marked thickemning.

In the longitudinal tangential section (Plate V111) through

";is found. The calls of the medullary rays vary from 23 to
i ith length.

The central pith (P,Plate 1V) can easily be distinguished
from the wood surrounding it by the wall developed cell wall
%ﬂvkohing and pitting. The walls are strongly thickened and

l}vhly pitted, thé middle lamella can easily be seen. The



=105 1

of the pith region are separated by intercellular spacas

fioast towards the center. Occasionally a pitted transverse
?1 wall can he seen. The majority of the pith cells are fill-
iwith ténnin and mucilage in an amorphous méss, the latter
ﬂwing,the ¢haracteristic blue c¢olor, upon the addition of a
1&ut10n of iodine followed with a drop of ccncentrated sul-
{ﬁric acid, The didetPr of these c¢ells is from 6 to i//x/

?Za longitudinal rad1a1 gsection (Plate V11) these cells appear
i th r square or ohlong, having in few cases rounded ends, while
“:remaiﬁder are large and angular. The pitted transverse cell
lican also be seen in some of the cells. This section re-
blee somewhat that of the medullary rays in longitudinal

!;ial sacfion (M. RrPlate Vi) in ¢ell wall and cell contents.

cells range from 23 to ?//Lb’in length,
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Myrica Cerifera.

Myrica cerifera(8) is the indigenous.;pecies that has at+
fmracted the most attention in the United States. ‘

Their stems are considerably larger than Myrieca Gale and
&ﬁnge from 5 to 8 mm in diameter. The material used was also
;ﬂllected by Mr.R.H.llenniston at Woods Holl Mass. The stem has
‘f‘grayish mottled appearance. The outer cork, covered with a
%aper-like epider@is can readily be separatsd(C.Pléte X11) from
}thezinner hark, when the exposed surface is rugged and admits of
iﬁiihg highly polished.(22) The bark (PAate X1) has about the same
‘general appearance as that of M.Gale, while the wood differs
1§n1y in having thé large wood cells distributed throughout
;%he entire xylem (xy.?late X1), while in M.Galé they are found
1ﬁ1most eﬁtirely along the spring deposition. The pith regibn
jéecupies-considerably more space as plate'Xl will show also
;ﬁmowing the cells to be much largsr.

A In a transverse section(C,Plate 11) the outer cork cells
éﬁmve the same massed appearance as in M.Gale while the inner
;or newer cork cells(C'' Platae XiI) are less regular and measurs
?:rgm 2 toj;/ifradiaily ana 11 to ?;Vébftangentially. The color
ibf the cells is raddish brown)deepening as they axtend inward
‘ﬁa a dark brown. The longitudinal radial section of the cork
AQC.B&atelxvl) ié nearly identizal with the same section in M.

FGala being of about the same length and width and measuring on

1§he average 13 to f§/¢/.
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';~The cells of the\primary cortical parenchyma in‘a-trana-

se section (C.P.Pl&te1X11) exhibit much thickened cell walls
;@ch occasionally are reduced by an intercellular space. Scatt-
?@d-thrOughout this region we find a Tfew stone cells. Tannin

i; starch is found abundantly, the datter appearing in small
Ens and‘forming an incanplete layer abtve the bhast fibre re-
#. The cells range from 19 to %;/4’radia11y and from 19 to
", tangentially. : | 5 s
In a longitutiinal radial section (C.P.Plate XV1) the cells
fi71arger, ranging from 29 to liZ/%/in length. 1n form they
;?amble the cells in M.Gale both in transverse and longitu-
?hal section. The bast fipres and stone calls (B.F.& S.C.
ég£é»£ill) form a band similar to those already mentioned in
;h.other Myrica species. In M,Gale we have them forming one dis-
?#ﬁt band (B.7.& &8.C.Plate 11) and slightly if at all deviating
;om it, while in this plant we have the stoiie cells scattered
éroughout tﬁe primary cortical parenchyma and the bast fibres
occasionally a stone cell mass in ﬁhe secondary cortical
‘?renchyma. The stone cells and bast fibres héve about the

Eno diameter as in M.Gale. The rosette and prismatic calcium
galate erystal cells (R.C.& P,C,0, Plate X111) are also found

;t oceur less Erequently. 1h the longitudinal radial section the
%ﬁne cells (S.C,Plate XVil) appear in one continubus concentric
inﬁ just as in M.Gale, only differing slightly in that they
ibbar to be eldngated.radially as well as tangentially, while

he same cells in the other species are elongatéd lengthwise
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are of considerable langth. In hoth transverse (Ph.Plate _

X11}) and longitudinal radial (Ph.Plate IV11) ‘sectionithe sec-

that here we occasionally find an isoclated stone eall with
‘& mass of bast fibres in this ragion., A small quantity of stare¢hh
‘&nd tamnin is also prasent. In comparing a transvarse ssction

' the wood of these two species we find tham almost alike,

the only d}ffernngo haing.in the tracheae c¢elis of M,Cerifara
(T.Piate X1V) being much larger,and varying from 20 to 55 4
ﬁ:dially and frﬂm_lglyo 404 tangentially and the large medu-

. g .-
llary ray (M,R.Plate X1V) cells containing a considesrable

fuantity of starch, Sae Plate X1V

in a longitudinal radial section of these two plants we
find no differences, otherwise than those above mantinn&ﬂ._
fithnut the aid of ; micrombter this diffarence would hardly

B9 apparent.

The strﬁngly thickenad and heavily pitted cell walls of
the pith (Plate XV) show tha middle lamella and intercellular
iaens separating the cells. This is also 1ike that of M.Gale

) that ﬁha cells are much larger and centain a cansiderable
tity of starch and tarmin§ They are from 22 to ﬁfzpbvadiallr
ind from 24 to %EAA»tlngqntiallr.

In comparing the two specises undar consideration we rinﬁ
&t they have almost tha same gensral structure as well as
fontents. The outer cork cells are almost exactly alike while

i the dihner cork we have only a slight irregularity in M, Ceri=




2. The cells of the wood are somewhat larger in the latter
‘Bpacles as are a.lluﬁ the mﬂéullzry rays which contain starch
instead of tannin as in M.Gale.

The c¢ontents of the pith of the last named species is
rgely made up of mucilage while here we have starch grains
in sufficlent quantiugs te make the cell contents appear .M' a
mass when treated with iodine. The pith calla{ﬂi;ﬁ—tx-’;}
emuidembiy larger than those of li.Gale and show distinect-
the cell ‘n.ll.thiulraning and pitting,
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ABBREV1AT] ONS.

= Outer cork
€!'' = inner cork
P. =Cortieal pa,r&n;:hyml
§.0. = 3tona cells,
.0, = Rosette erystals.
P, 0.0,=Prismatic caleium oxalate erystals '
B.F. = Bast fibres.
$h. = Phloem or sacomdary cortieal parenchyma.
(¥, = Xylem
= Tracheas,
R, = Medullary rays.
= Pith, ;



EXPLANAT1 0N OF PLATRS.

Plate 1, ﬂiagramhtic viaw of cross section of stem of Myrica
Gale. Magnifisd-&55-diametars.

. ﬂross section showing.datails of bark, Magnified
hﬁﬁé-diamatera.

.franavnrla section of wood and medullary rays.
Magnified -266- diamaters,

._Gr?as saction showing pitting of the pith. Magnified
~3;#-diametarl.

Plate V. Longitudinal radial section of bark in detail. Mag-

| niriﬁd-zﬁ%-diamntaru.

+ Tongitudinal radial section of wood showing the
pltting of same and 1arge tracheae vessels and med-
ullary rays. Magnified 266 diameterd,

sLongitudinal radia{ section showing the ﬁltting of the
pith. Mapgnified Eﬁé diameters,

ri:tq Viil.Longitudinal tangantial saction through the wood

rngion. Magnified 100 diamaters,

Plate 1X. Longitudinal tangential section through the wood

showing pitting of wood fibres and medullary rays,

Magnified 450 diametars,

?ft! X, Longifu&inal tangential section of cork. Magnified -

450 diameters.

Myrieca caerifera.

. Dlagramatiec viaw of cross section of stem of Myrica

carifera, Magnified %3 ui.mqtars.




'13.View of cork and cortieal parenchyma, transverse sac-

tion. Magnified 265 diameters.

Piste X131.View of bast fibres and stone cell band and second-

ary cortical parsnchyma, transverse saction, lMagnified

4

265 diameters.

?Jatg ¥iV.Cross section through wood, showing the large spring
vessels and medullary rays. thnifind-zﬁé-diamataru.
Plate XV, View -of the looss pith and pitting of same transverse
section. Magnified 265 diameters.

Plate XVi.View & cork and primary cortical parenchyma.Longi-
tudinal radial section.Magnified 265 diameters,

Plate XV1il.Longitudinal radial section showing stone cells and

secondary cortical parenchyma. Magnified 265 diameters

i11 plates were drawn Trom nature with the aid of the Abbe

famera luecida.
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:jﬂyhrmr:u for Myrica Gale and Myrica cerifera,

" 1.Am. Journ.Pharm, 66,p.220 (Proc,A.Ph,A. 42,p.915;
?;E.H.Jﬂhrb.]’hﬂrm. 1867,p.277 (Proc,A.Ph.A. 16,p.198;
" 3. Am. Journ.Pharn, 4,p.279

~4.Pharm.Journ, 10,p.450

' b.Botaniecsl Gazette 30,p.807

6:North Ameriea Sylva 4,p.59

' .-'.Ptaridqphytl and Spermatophyta p,l128 -

". Index Kewensis, Hoopsr and Jackson 3,p.281
9,Pro€.A.Ph.A. 7,p.271

20.Am. Journ.Sci.and Arts, May 1862 (Procss
. s g s

;fwsnlact Extra Tropical Planteby von Mieller p.201

Y

+Proe,A.Ph.A., 30,p 5%
i4,Proc. A, Ph,A, 19,p,491
Pharm.Journ. 41,p,64
-.jm.'Journ.Pha.m‘ 34,p.337 {Am.Journ.Sci,.and Arts. Mgy 1862;

3
g

-

8,Botanical Gazette 16,p,91
8.Am.Journ,Pharm, 35,p.193

L. Journ. Pharm, 66,p.2£0.
L.Proc.A.Ph.4, 42,p.913
2.Pharmac,.indica Part V1,p.357
':mmm..]‘nurn. 53,p.1007
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