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Abstract

The tuberous roots of a Nepalese aconite, Aconitum orochryserom, was studied morphologically and
anatomically. They have some prominent anatomical features, e.g., an undulate continuous cambium
band and scarce cortical stone cells are in the mother root, while the same type of cambium band and
no stone cells are present in the daughter tuber. Ayurvedic traditional crude drug named Nirbisi or
Nirmasi, which has been used as an antidote to poison, was collected from several herb markets in
Nepal and compared anatomically with the tuberous roots of A. orockrysenm. Specimens from two
markets were identified to this species, while the other specimens from different markets were not,
although fundamental anatomical features of the latter also agreed with those of Aconitum. Nirbisi
has been regarded as the roots of Delphininm denudatum since ancient time. In this paper, Aconilum
is clarified as the botanical origin of Nirbisi circulated in Nepalese markets, not Delphinium species,
and furthermore, similar drugs produced in Nepal are derived from the tuberous roots of A,

orochrysenm,
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Aconites (aconiti tuber} are well known not
only as poisons but also medical resources. In
Nepal, the crude drug named Nirbisi or Nirmasi,
used as an antidote to poison, is available in herb
markets, This drug has been regarded as the
roots of Delphinium denwdatum WALL. ex HOOK.
f. et THOMS. of Ranunculaceae from the ancient
time (KIRTIKAR ¢f al., 1833 ; Council of Science
and Industrial Research, 1952 ; DEVKOTA, 1969),
without any investigation and exact identifica-
tion. However, Nirbisi collected from recent
markets seemed not to be of Delphinium origins,
rather aconites, on ‘account of their tuberous
roots. In Nepal, more than 30 wild Aconitum
varieties are found (HARA and WILLIAMS, 1979),
and the tuberous roots of several varieties have
been studied anatomically (Table 1). FAUGERAS

ef al. (1973) studied morphologically and chemi-
cally 6 Nepalese Aconitum species, including A.
orochryseum STAPF, which was confirmed as the
botanical origin of the Nepalese crude drug
Bikhma. After checking the anatomy of Nirbisi
obtained recently from several different markets
against their report, although their description
was quite simple, it is suggested that the botanical
origin of some Nirhisi is A. orochryseum. This
report describes anatomical studies on the
tuberous roots of A. orochryseuns, to confirm the
botanical origin of these Nirbisi.

Methods : After swelling the materials in the
tepid water, the transverse sections are made at
the middle portions of tubers with hand micro-
tome, and each section is stained with methyl
green or sudan IIL
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Fig.1 Aconitum ovochryseum (A, B) and Nepalese crude drug Nirbisi (C). A, transverse sections of the
middle part of mother tuber ; illustration (1), cortical portion (2) and vascular bundle (3). B, daughter tuber ;
illustration (1), vascular bundle (2) and starch grains in the pith (3). C, Sketches of Nirbisi. Abbreviations:
¢, cambium ; cx, cortex ; pli, lignified parenchyma cell ; st, stone cell ; s, sieb tube; sta, starch grain; v,
vessel ,
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Tablel. Quter and inner morphology of daughter tubers of some Nepalese Aconite
Elements Root Root size Inner morphology
Species Shape* length (mm) | diameter (mm) | cambium type| stone cell
A. heferophyllum Cyl 20- 40 5 -10 Anthora absent
A, bisma (FA. palmalum) Con to Cyl 40-100 7.5-30 Anthora absent
A. deinorriizum elongated Con 65- 95 18 -35 Anthora var,** present
A, balfourit Con-ob 30- 70 10 -20 Anthora var, present
A. spicatum Con to Con-ob 80-150 18 -30 Napellus present
A lacmmtum ______________________________ Con-ob 35- 65 15 -20 Napellus present
A. ovochryseum Con 30- 60 10 -15 Napellus absent

The data of upper 6 species are summarized from the report of DATTA ef af, (1945), and those of the last one are

the results observed in this study.

* @ Cyl, cylindrical ; Con, conical ; Con-ob; conic-oblong.

**: Anthora variation type.

Results
Aconitum orochryseum STAPF (Fig. 1): Suikar,
Gandaki Zone, T. K. RAJBHANDARI ef al. 98 (D.F.
P.R,, HM.G,, Nepal)

Outer morphology : Both mother tuber with
several small rootlets and daughter tuber are
conical in shape, having dark brown outer sur-
faces and brown fractures. Both tubers measure
about 30 mm in length and 9 to 11 mm in diameter,
in dry specimens,

Inner morphology : (Mother tuber; Fig. 1-A)
The transection of middle part is sinuous in
outline. Most of epidermal cells are decayed off,
and the outermost layer, primary corex, consists
of 5 to 8 cell layers of tangentially oblong
parenchyma cells. In the cortex, stone cells
measuring ca. 150xm in tangential and ca, 50um
in radial directions are scarcely recognized, and
sometimes no stone cells are observed in some
sections, The endodermis or even secondary
cortex may be partially the outermost tissue. The
cambium is Napellus type, that is, a continuous
stellate band (see Table 2). One to three layers of
the parenchyma cells just outside the cambium
band are lignified, including phloem areas (Fig. 1-
A,). No stone cells appear within endodermal
ring. Many starch grains are contained in the
parenchyma cells, and most of them are simple
grains measuring from 5 to 15 #m in diameter.

(Daughter tuber; Fig. 1.B) The transection of
middle part is round in outline. The metaderm of
one to three cell layers is recognized. The cortex
is thin and peel easily, and has no stone cells, The
figure of cambium band is as same as that of
mother tuber, but the parenchyma cells just

outside of cambium are not lignified,

Commercial Nirhisi and Nirmasi

All the Nirbisi and Nirmasi examined anatomi-
cally in this study consist of daughter tuber roots.
Some of them are confirmed to be the tubers of A.
orochrysenm, while others are not, In the latter
materials, some have the Anthora type cambium
(see Table .2), and others the more extreme
stellate cambium bhand and bigger pith paren-
chyma cells. The morphology of the tubers being
confirmed as that of A. orochrysewm are as
follows.

Materials: Nirbisi from Gorkha market,
Gandaki Zone; from Bagmati market, Kath-
mandu. Nirmasi from Kathmandu market, 1986,
(KANP, N-109).

Outer morphology: The tubers are conical,
conic-oblong, and some are elongated conical in
shape, measuring from 8 to 15 mm in diameter,
from 15 to 50 mm in length, in general. Nirbisi
have dark brown surfaces and Nirmasi are
cocvered with a whitish powder that is the lime for
drying of tubers.

The inner morphology of the samples agrees
well with those of A. orechrysenm, on account of
the Napelius type cambium, no stone cell in the
sections, etc. The starch grains of some tubers
are melted.

Discussion
It was anatomically confirmed that the
Nepalese crude drug Nirbisi was derived from
the tuberous daughter roots of Aconitum plants.
The botanical origins of some specimens were
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Table2. Three types in anatomical structures of biennial aconite roots
(1 to 3, GORIS, 1901 ; 4, DATTA ef ¢l., 1945)

1. Napellus type -----oroereemeeeenenees Cambium sinuous, star shaped, always continucus.

2. Anthora type -«

3. Atrox type ‘-

orientataion is formed.

~-Cambium breaking up into 4 isclated strands.

Normal central cylinder, within which a phloem-xylem ring with inverted

4. Anthora variation type:------ Isolated cambium bands embedded in secondary phloem and the centre

occupied by a column of pith. The cambium bands are greater in size than
those of the Anthora Type.

confirmed as A. orochrysewm, although the
hotanical origin of this drug had been believed
to be Delphinium plants for a long time.

2) The inner morphology of tuberous root of A.
ovochrysewm is characterized by a continuous
cambium band (Napellus type). In addition, the
mother tuber has scarce stone cells in the
cortex, whereas the daughter tuber has no stone
cells,

3) In Nepal, Nirbisi of different botanical origing
are also circulating in the markets. The
anatomical features of these are quite different
from those of A. orochryseum:, because of the
Anthora type cambium or extreme stellate
cambium band, etc. In any case, Nepalese
Nirbisi is not derived from Delphinium plants.

4) All the Nirbisi examined in this study consist
of the daughter tuber of aconite. In Chinese
traditional medicine, the herbal doctors usually
discriminate between mother and daughter
tuber of aconite for their effects ; i.e. the former
are more poisonous and latter more useful as a
remedy for depressions (NAMBA, 1980). In
Avurveda (Indian traditional medicine},
SUSHRUTA (B.C. 67 C; see KL. BHISHA.
GRATNA, 1963) described two types of aconite,
poisonous and non-poisonous; the former is
called Vatsanabha and the latter is known as
Ativisha having the meaning of antidote to
poison, and the latter is more widely used
nowadays. Though it is generally said that the
botanical origin of Vatsanabha is Aconifum
ferox WALL, and Ativisha is A. heferophvila
WALL, (NADKARNI, 1954), Ativisha in ancient
time might be the daughter tuber of aconite
because it is non-poisonous. If it is the case, it
is interesting that the same part of aconite has

been used as a traditional medicine in both
China and India, while many others like the
Ainu race in Japan recognize it only a poison.

We are grateful to Dr. S.B. MALLA, Director-
General, Department of Forestry and Plant
Research for his kind help. This work was
supported by a Grant-in Aid for Scientific Re-
search to M.M. {(No. 63540048), and a part of
materials were collected by the party supported
by a Grant-in-Aid for Overseas Scientific Re-
search (No. 61041032), from The Ministry of
Education, Science and Culture of Japan.
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ANR—NEBFLIEHEFEI T -2V 2 —F (4
Y FEE) ko Twi, REETERSALZED
@O —FiIZ Nirbisi % 5 v2 4% Nirmashi & fi2it s &
OHHY, EERLLTHELLSHEweN, TOH
T+ Ry 7RO Delphinium BHBOMTET
HBLENTER, Lrl, AR S—1OEHE
BB T AF L #- Nirbisi &, £ O4E S RBIO
Aconitum (U 0 7 1) BEHOSRETHEE £ Bb
, RESEERNC S & B LT,

—J, A= S0FER B R U A IBAE
ROHKLTEY, ZOEHEMEr LTHHSs N
Tndr#Ezohsss, EFEFNLHRITELDT
D, FEZ PR TRET 2 & sk
A. orochryseum ONIRBEOENIC D v TikRE
BTh-oknT, TOERE L FTFRORLEELE:
MEtL, R e Lo 25, 2 VRO HETL
i —B L7, TRUADOTEHRDBAS pIZ Y
A7 VBB TH o1, BOLRLTRELLO
THolze PVATNEMEDOHNIEECET 2R
ROREABTHSHFEWNTH D 0, SEOTHER
DTSR ENITE T, TheDERFIIzDW»
TR5%BOBEE L,

WFRKRE L, F/9— B O Nirbisi & 2 1212
Nirmasi t FRa 243813, #EEZbh T a i
Delphinium BT 7% 4, MY 77 BHYWOSEE
THY, Fhiit A. orvochryseum LFIH IR TWL
LI EBEPFRTHs IR o7,

{Received December 15, 1989)

O BRESHCIIUI4Ro0 5 (dokigsd) Hiroshi DOEI: Bartramiopsis lescurii (JAMES) KINDB.
Found in the Lucidophyllous Forest in Wakayama Prefecture

TSI rBAXTVRICETABATEAHE LR 1ETH 5, FERENTE (, BEERCHEEOREY
LHlllEOE2 LD ET, MFEBETHMOBLERCRATE I T 5, Wpdbiid, #HidEzd
TolkbARETHHELIAZ, BATRIAF rod, V7, RESHL, BRTEIEED S
OEREID S PP TET LT3, A THAG Y E - KRG EMR3RshTnkisol,

1989 £ 9 H 10 H, ORI RBGREFAENA /JIIETHRZE W THFEE W L0 TR L T { . &F
MIZHENO LR, AERRTF» SFICA - LREUD LB S 20/ N OERT 560m OMETH 5, B
WL OERIC S S, BOFENEL L eHE0 <y FEFBHEL Tuk, BEEZROAE M-, JOBE
W43 & FonA 5 Pleurozium schureberi (BRID.) MITT.R 74 ¥ 2 7% Lophozia cornute (STEPH,) HATT. 2 ¥
OESLEOBEEED B o, MHEyHEEy iy csks sk ths,

FREEE IS L OHERA S S BBRFORELEMNTCr I TROABET, RO L 31272
VaRy, THHY, VINAF v EERE ULBEMKCAEL TR 30RRVOTREVH e Bbh s,
ORI OAEURTRIESHEDC BT A THF I AEFEN0m ETTHRLTWE g YiLA
FROBEEAROESEEL TR, @R 705 2R/LTw5, LeaLESk o oo Ol NEERkT
BESRTTERZERSSLTVE, RALMIOHRELHBEZRET 2FZ TRV OO EFE R 3,
Specimen examined. Honshu, Wakayama Pref., Nishimuro-gun, Ohto-mura, Maenokawa National Forest,
ca. 560 m alt., on wet rock near stream, Sept. 10. 1989. H. DOEI no. 12037.

(T 648 BEMHHEER FIUBBAEEEE  Wakayama Prefectural Hashimoto Senior High School,
Kosada, Hashimoto 648)

O BHAEF SFElkizE FH2E2H5HET. ASH, 4335, REHRET, & 7910 A,
g, 1987 £ kK & L7 Molecular Evolutionary Genetics {Columbia University Press) @ BZREE
Thi, MEFEC LT, ST L b0, E1LE (REE oRaTE25, Brdy, BR0—B
B AEEEO ZOSFRNET AR A, "T i/ BLEEOBREFILEMNC—ETH Y, REED
fEROBENZEBER 22" LI EANSBREPHZVLOTREVHERS, SFER S REFEET L
Hich, EOLIBREFERESDHY, EHER QLS H7—ARRLEL TR 25k o REHOMRIL,
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