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Abstract

In the course of the anatomical studies of the bark of woody plants in Nepal, the bark of Myrica
esculenta Buch.-Ham. ex D, Don, the only wild species in the country of the Family Myricaceae,
was studied.

The bark of M. esculente is said to be used as an Ayurvedic crude drug, and together with M. ru-
bra Sieb. et Zuce,, the bark is also utilized in Chinese medicine, Therefore, the study for confirming
the botanical erigin of two Ayurvedic crude drugs and one Chinese drug assumed to be the bark of
Mpyrica species was also carried out.

As a result, the bark of M. esculenta and M. rubra was clearly distinguished by the differences of
figures of sclerenchyma cells or idioblasts, shape of ray tissue, and diameters of fibers. An addi-
tional study of the correlation between the thickness of the bark and the diameter of the trunk
showed that the bark of M. esculento was 2 to 4 times thicker than that of M. rubre of same trunk
size. Besides, it was proven that both KAPHAL BOKRA, an Ayurvedic crude drug circulating in
Nepalese markets, and KATPALA POTHU in Sri Lankan markets are the bark of M. esculenta,
peeled off from the trink of 5 to 20 em in diameter, additionally the YANG MEI PI produced in
China as the bark peeled off from the trunk of M. rubra with the diameter of 10 to 25 cm.

Key words: Myrica esculenta, Myrica rubra, bark anatomy, KAPHAL BOKRA, KATPALA

POTHU.

As to anatomical studies of woody plants, the
woody part has been observed rather than bark,
though it is considered that the bark also has a
lot of taxonomical and ecological infermations.
This tendency is assumed to be originated in the
differences of value in use, namely, the wood is
more worthy as building materials, wood pulp,
etc., than bark. On the other hand, as the herbal
medicines, the bark is more important than
woody part. It may be apparent from the fact
that the bark contains more chemical constitu-
ents than wood or mechanical tissue. This may
be the reason why the bark anatomy has been

studied mainly in the pharmacognostical field up
to now.

In the present paper, the bark of Myrica escu-
lenta Buch.-Ham. ex D. Don of the family Myri-
caceae was studied in the course of the anatomi-
cal studies of the bark of woody plants in Nepal.
On the other hand, the bark of this genus has
been utilized as the remedies for diarrhea,
asthma, bleeding and so on all over the world.
Therefore, intending to make interdiscriplinary
research, pharmacognostical studies for confirm-
ing the botanical origin of the crude drug de-
rived from the bark of Myrica species are also
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The genus Myrica consists of about 30 species
{Ohwi 1965), and the only species listed above
is growing wild in Nepal (Hara et al. 1982).
The bark of this species iz well known as a re-
medy in Ayurveda, the Indian traditional medi-
cal system, and also in Yunani, the Arabic medi-
cine (Kirtikar ef al. 1935) . The crude drugs both
KAPHAL BOKRA purchased in Nepal and KAT-
PALA POTHU in Sri Lanka were assumed to be
the bark of this species (Banerji 1955 ; Manand-
har 1980 ; Dept.of Medicinal Plants 1970 ; Atty-
galle 1917). Besides, in Chinese traditional
medicine, the bark of M. rubra Sieb. et Zuce. has
been said to be used under the name of YANG
MEI PI [#2#2F%) or YOH BAI HI in Japanese,
and also the bark of M. esculenta locally in Yun-
nan Prov. (Jiang-su-xin-yi-yuan 1977).  Of the
four Myrica species growing wild in China, the
two listed above have big trunk and thick bark
as like as crude drug YANG MEI PI, while oth-
ers are shrubs and have thinner bark (Kuang et
al. 1979). Therefore, the latter two species are
not likely to be the botanical origin of the crude
drug in China. The botanical origins of these
drugs ; KAPHAL BOKRA, KATPALA POTHU,
YANG MEI PI, have not clarified yet except the
drug produced in Japan, which was confirmed
anatomically as the bark of M. rubra (Munesada
1932). However, since no measured value was
presented in the report by Munesada, it is diffi-
cult to make sure of the diagnostics among M.
esculente and M. rubra. Therefore, the supple-
mentary data on M. rubra will be also given in
the present paper. Additionally, the correlation
between bark thickness and trunk diameter is
studied to estimate the diameter of trunk from
which the bark, or the crude drugs, peeled off.

Experiments
1. Materials (all the materials are stored in the
Faculty of Pharmaceutical Sciences, Kanazawa
University (KANP))
1) Myrica esculenta— (Nepal) Dailekh Distr.,
Bheri Zone, M. Suzuki ef al. 9194042; Go-

dawari Bot. garden, Kathmandu, M. Suzuki et al.

9263261, S. Noshiro 9263262; Kaski Distr.,
Gandaki Zone, M. Mikage et al. 932008; My-
agdi Distr., Dhaulagiri Zone, M. Mikage et al. 93

2049; Nawakot Distr., Bagmati Zone, M.
Suzuki et al. 9460010 and 9460021. Lamjung
Distr.,, Gandaki Zone, H. Ohba et al. 8340387,
for wood anatomy.

2} Myrica rubra (Jap. Name : Yamamomo) —
(Japan) Shingu-shi, Wakayama Pref., M. Mikage
et al. 1, 3, 6, 8~11, 13, 17, 18; Akatsukayama,
Toyokawa-shi, Aichi Pref. M. Mikage et al. 61,
63, 66, 70~72; Yawatano, Ito-shi, Shizuoka
Pref.,, M. Mikage ef al. 76, 78—82; Is. Iriomote,
Yaeyama-gun, Okinawa Pref., M. Suzuki 604,

3) KAPHAL BOKRA circulated in Kathmandu,
Nepal— [(KANP—1602],a purchase from Gyan
Man Jagat Hitman Singha, Aug, 1991; [KANP-
1280) (KAFAL BOKRA), id., Sept. 1991 ; (KANP
-N 61J(KAFAL BOKARA), from A. K. Shakya &
N. K. Shakya, 1986,

4) KATPALA POTHU circulated in Colombo,
Sri Lanka— [KANP-2210], a purchase from W.
Wilbert Co., May 1993.

5) YANG MEI PI produced in China—(KANP
-2004), a gift from Tochimoto-tenkaido, Osaka,
May 1992,

2. Inner structures

1) Myrica esculente (Figs. 1, 3—A)

{in transverse section and macerated material)
The bark is 2 to 27 mm thick, The cork layer,
the outermost layer, 200 to 3500 pm thick, con-
gists of alternate layers of thin walled cells and
U-shaped thickened cells measuring 35 to 60 um
wide. The phelloderm is unclear. Many scleren-
chyma cells and idioblasts of 60 to 400 pum long
appear mainly in outer part of the cortex ar-
ranging tangentially and sometimes radially
{(Fig. 1-B:). The secondary phloem rays consist-
ing of 2 to 4 parenchyma cell layers narrowly
run up to /3 to 2/3 in the bark, that is undi-
lated rays (Fig. 1-A). The ray parenchyma cell
measures 40 to 75 pm long. The fiber bundles
congisting of several fibers with diam. of 23 to
54 pm and length of 360 to 1030 um appear in..
the phloem. In the thick bark, parenchymatous
layers invade tangentially in the phloem, and
sclerenchyma cells gradually appear in this tis-
sue (Figs. 1-A., Bs).

(in tangential section near cambium) Some
rays appear in fusiform with 2 to 6 cells wide,
and some in linear with single cell line. Procum-
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A, B: Ilustrating transverse sections. C: Detailed drawing of the transverse section: 1, cork layer consist

Fig. 1. The bark of Myrica esculenta.
of thin walled cell ;

; 3, sclerenchyma and idioblast ;

U-shaped thicken cork cell and upper part of cortex

near cambium.
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; cm, crystal of myricitrin; e¢s, single crystal;
phloem ; s, sieve tube ; sc, sclerenchyma cell ; sta, starch grain
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; 3, sclerenchyma and idioblast; 4, a

; B, near cambium.

A, B: Tlustrating transverse section. C: Detailed drawing of the transverse section. 1, cork layer consist

of thin walled cell; 2, U-shaped thicken cork cell and cork cortex

part of phloem where the tissue obliquely arranged
Abbreviations same as Fig. 1, and to, obliquely arranged tissue.

Fig. 2. The bark of Myrica rubra.
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Fig. 3. Tangential sections ¢f the bark and wood at the portions of about 1 to 3 mm inner from cambium
(1, bark; 2, wood). A, Myrica esculenta; B, M. rubra.
The figure shows that the structure of the phloem rays in tangential section is similar to that of xylem
ray to some extent, even at fairly inner part from cambium, in the case of the bark having undilated rays.

bent ray cell measures 20 to 40 um in diam.,
and upright one 40 to 90, normally 50 to 80 um
long. The ray measures 40 to 110 um wide and
250 to 1200 pm long.

Comparing with the tangential sections of the
bark and wood at 1 to 3 mm apart form the
cambium, the anatomical characters, such as
length and cell layers of ray, were quite similar
to each other (Fig. 3-A), and also eoincide well
with the result of Suzuki’s report (1991} on the
wood structures of this species from Nepal.

Many starch grains of 5 to 10 pm diam. are
recognized in parenchyma cells. Some paren-
chyma cells in the phloem contain a single crys-
tal of calcium-oxalate of 10 to 30 pm diam. as a
member of crystal cell lines, and some in the
cortex contain several single crystals. The crys-
tal of myricitrin is not so typical in shape such
as observed in M. rubra (Munesada 1932).

2) Muyrice rubra (Figs. 2, 3-B)

(in transverse section and macerated material)
The bark is 2 to 14 mm thick. The cork layer
measures 150 to 1900 um thick, and the phel-
loderm of 50 to 350 um thick is characteristic of
the species. The cork cell measures 20 to 40 um
in tangential diam. All sclerenchyma cells mea-
suring 60 to 370 um long arrange tangentially in
the cortex. Idiohlasts are more variable in figure
than those of M. esculento. The ray is similar to
the former species. In the phloem, the cells of
some zonal part are arranged obliquely (Figs. 2
~Bs, Cs). Phloem fibers measure 18 to 33 pum
diam. and 330 to 1030 um long. Starch grains of
5 to 8 pm diam., simple crystals of calcium—ox-
alate of 10 to 25 pm, and a lot of small crystals
of myricitrin are observed.

(in tangential section) The ray measures nor-
maly 170 to 600 pm long, sometimes up to 1000
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um or more. Procumbent ray cell measures 20 to
40 um in diam., and upright one 30 to 70 um
long.

3. Correlation between thickness of bark
and diameter of trunk (Fig. 4)

Studying the ratio of the thickness of the bark
to the diameter of the trunk, it was made clear
that the ratio in M, esculenta was 2 to 4 times
higher than that in M. rubra, on the trunk of
the same size.
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Fig. 4. Correlation between the diameter of the
trunk and the thickness of the bark of Myrica es-
culenta and M. rubra. The ordinate shows the
thickness of bark and the abscissa the diameter of
trunk. O ' M. rubra, @ . M. esculenta.

Referring to this figure, the diameter of the
trunk from which the commercial Myrica bark pro-
duced can be estimated.

4, Crude drug and its botanical origin

1) KAPHAL BOEKRA and EATPALA
POTHU (Figs. 5-A, B) : The samples consist of
the bark curling inside or the broken pieces with
thick and tight cork, measure 5 to 15 mm thick,
2 to 5 cm wide, up to 15 em long. The surface of
the cork is rough, and light-gray to light-brown
in color, sometimes moss-grown. The inner sur-
face is flat, and purplish black te dark brown in
color. The cortex is reddish brown, dark brown
or purplish brown in color. Yellowish wood
sometimes remains attaching to the bark. The
bark has incense-like odour and astringent
somewhat acrid taste.

The two crude drugs agree well to the bark of

M. esculenta anatomically. It is also estimated
from the result showing in Fig.4 that the bark
wasg peeled off from the trunk having diameter
of 5 to 20 em.

2) YANG MEI PI produced in China (Fig. 5-
C) : The drug is cut in pieces into 5 to 15 mm in
diam. The bark with tight cork layers is peeled
off along ecambium, 2 to 4 mm thick. The drug
has more light taste than that of KAPHAL
BOKRA.

This sample agrees well to the bark of M. ru-
bra anatomically. The diameter of original trunk
is estimated as 10 to 25 cm.

Results and discussion

1. Referring to the result of anatomical obser-
vation of the bark of Myrica esculenta and that
of M. rubra, it was made clear that the former
was distinguished from the latter by the pres-
ence of larger phloem fibers in diameter, more
variable sclerenchyma cells in figure, and radi-
ally elongated sclerenchyma cells, in the cross
sections.

2. Through the comparative anatomical study,
it was confirmed that Ayurvedic crude drugs
either KAPHAL BOKRA circulating in Nepal or
KATPALA POTHU circulating in Sri Lanka
were the bark of M. esculenta, and Chinese
crude drug YANG MEI PI produced in China
was the bark of M. rubra. Moreover, it is esti-
mated that both KAPHAL BOEKRA and KAT-
PALA POTHU have been peeled off from the
trunk of 5~20 em in diameter, and YANG MEI
PI from the trunk of 10~25 cm. It is important
to estimate the size of original trunk from which
the erude drug of bark origin is peeled off, be-
cause the quantity and quality of chemical con-
stituents included in the bark may depend on
the size of trunk (Namba et al. 1987},

3. M. esculente does not grow wild in Sri
Lanka. So the KATPALA POTHU has been im-
ported properly from abroad, possibly from India,
since early times. This fact may be a reason why
the botanical origin of KATPALA POTHU is
rather complicated (Attygalle 1917),

4, In the case of Myrica species examined in
this study, the structure of ray tissue of the
bark in tangential section, even at the inner por-
tion of 1 to 3 mm apart from the cambium, was
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Fig. 5. Crude drugs derived from the bark of Myrica spp.
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A, KAPHAL BOKRA in Nepalese market. B, KATPALA POTHU in Sri Lankan market. C, YANG MEI PI
(Japanese name, YOH BAI HI) produced in China in J apanese market.
The botanical origins of A and B are M. esculenta, and C is M. rubra.

considerably similar to those of wood, because of
their undilated long phloem rays. Though this
phenomenon may be natural consequence (Esau
1953), it is very important to realize that many
descriptions ever reported on the wood ray tis-
sue may be very useful to study bark rays of the
same species.
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