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Pharmacognostical Studies on the “Cho O”

Jong Hee Park, Seong Su Park, and Masayuki Mikage1

College of Pharmacy, Pusan National University, Pusan 609-735, Korea and
IFaculty of Pharmaceutical Sciences, Kanazawa University, Kanazawa 920, Japan.

Abstract — Aconites distribute widely in northern hemispere of the earth reaching to arctic zone from warm and temperate one.
Chinese crude drug ‘Cho O’(¥)%) has been used as a remedy for apoplexy, dyspepsia, neuralgia, chronic rheumatis etc.
Though the botanical origin of the crude drug has been considered to be Aconitum species of Ranunculaceae, there has been
no confirmation on it. To clarify the botanical origin of Cho O, the morphological and anatomical characteristics of the roots
of Aconitum species growing in Korea, i.e. A. chiisanense, A. ciliare, A. jaluense, A. napiforme, A. proliferum, A. pseudopro-
liferum and A. triphyllum were studied. As the result, Cho O was proved to be the roots of Aconitum triphyllum, A. jaluense,

A. chiisanense and A. napiforme.

Keywords — Aconitum triphyllum; Aconitum jaluense; Aconitum chiisanense; Aconitum napiforme; Cho O; Ranunculaceae;

botanical origin; anatomical study.
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Kitagawa 5l ¢J3|A DHF o2 B IEII}

19523 Nakai'”E A Synoptical Sketch of Korean Flora
A 27% 6HF 2EFS Huslgon, AV SN EE
oA 16% 18F 1F5S, B0 3 A4 AEA
20 2HFS RIENARY, @A 98 vt BaE Q)
T HES AE] ERolle B2 oFFo] ok AzErt

FV= 1B, JUR, KT 71928E Aconitum chinense
27 HEsIsoH, Wi ERT A jaluense R A, kusne-
zottii®] BHROIEF L HESHTE g TEE A=
Aconitum koreanum®] TR, IWIE HHF= 13 7]€o]
o2 DA e Bphonium gigantium®) BEEECIEIAL 319
on #K'Ye MIE HTHEI YN EL Aconitum
carmichaeli Debx. 93-& 85 LR3I}

HigsEY e e 71D E-E Aconitum kusnezoffii
Reichb., i8] 7142 E-& Aconitum carmichaeli Debx 2}
77N EE0] glon &9 A Ju B Aconitum
kusnezoffii 5 215 &3t WH-FHE vl AESIT

2g Yt dubEo g Wol] BE3)T Q= Aconitum
chiisanense Nakai A28}, A. ciliare DC. A 7EUE,
A. jaluense Kom. =13, A. napiforme. Lev. et Vnt. 32}
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EAF, A. proliferum Nakai &E8HE A. psedudo-
proliferum Nakai 7W8-E812E, A. triphyllum Nakai A S-S5

Ao Aol AIE 208 2ATH 02 ulw AESIN.
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1) Aconitum triphyllum Nakai MLEH7:

7% 7% v akNo. 12171~ 12175), A9 E A
4HNo. 12176 ~12180), B = 3FFAHNo. 12181~
12185), 3 EE £8AHNo. 12186~12190), AAEE &
F2HNo. 12191~12195), A4E=E F2.4HNo. 12196~
12200), FZEE= H-H-4HNo. 12201~ 12205), 7= Hu}
2H(No. 12206~ 12210), 7371= ZE(©No. 12211~ 12215), 7+
Y= 2i4kNo. 12216~ 12220)

2) Aconitum chiisanense Nakai | 2]8}:

AAEE A FAHNo. 12110~ 12120), A= A At
(No. 12121~ 12130)

3) Aconitum ciliare DC. =X 7FUE-

9= QthAkNo. 12221~12225), 7+ 9% A HH4HNo.
12226~ 122230)

4) Aconitum jaluense Kom. 1%

Z4%E Ao No. 12131~12135), ZH % HEAHNo.
12136~ 12140)

5) Aconirum napiforme Lev. et Vnt. 3F=HA:

AFE HEFHNo. 12141~ 12150)

6) Aconitum proliferum Nakai 7]2FHE:

ZFHEE £)4kNo. 12151~12160)

7) Aconutum pseudo-proliferum Nakai ¥RrylEE:

FAHEE &84k No. 12161~ 12170)14] |-kt

AIEE TER)

A& 73EA 2843 (No. 981, No. 982), FU= &2
/‘]Xo]’(NO 983), EH?.}\] %Oo]-% }“:}/‘é ‘lFCd/ﬂ (NO 984), ;S_EI-ET
= AR (No. 985), AAEE JAFA] ARA A (No. 986),
A BE a4 (No. 987), F-AHA] QA1AL A1
(No. 988), F-4HA] A ZH(No. 989), AlF= AFA](No.
990, No. 991)°ll1 =3ttt

g

Aconitum; 2&¢) BR3} FARS) WE-FEi7} o=, o
ol AT WROZ Hof glemg 7o Ao A
A S olFE ARt RS BHR, TR 2] 7]
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E(THRS We 9452 & M), TYF01Ee Adi9
29, ARG AR 2~ 5 mm9), ESF S 7]
F@E] ik 2cm #9)) 2 FIRES ddste 4599
ZdHe FHY, 249 ¢ 2 Olympus A041 33t
En]7 2 Olympus SZH 10 YA Er|F-& AHE3tAA A
B 7 weba AEsidch
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1) RHR: BUE-S ERel L, 3L F9R HI =
233 9 23} 5z gon, iREE AR Eetth Al
12} 929 & 300~500 pmel™, 8~15 M EZ9] FHi
2 Fo] o}, e At 9 T8 2~ A9F
slo] ARA S, 12} ¥ o) EXshs AR $ie ES
e 22 8471 HAUuth ®9 E A1A; HFo] F
1o 2 HEEsiA gzt HeFol He MAE SASA
o}k Wi¥ls WEsta Ao, Fiauelde 3238t Y
oF7t 23} Hoi Qith. A 23} AFL F 1.5~3mmel Y,
AP -ERF Y] MR Hu, 323l Aol EA3tH

P E Y o, dukzo g BRI &
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a3, FeAst @ B3 HA gl 7|2 228 HERY
FHREZ =5, AT} Bo) 2Rgit). ERAease &
718] frEEe] JRA JAFE ALE 10~30497)9) =
Het friso] By o widsla, 7+ f3%e] A}
HE2 ZF 7F fFEEr o R ELsk 9on, %
oM e frEgo] ) EA)gin)

4) FE: HO2L FYE P31, 93 Mt E=A)5
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o, EASHA] e AR vk 9 fE5e 734

fERTh oz Alole] Ziip T3 23} %)
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1) Aconitum triphyllum Nakai A QE57)
a. Y (Fig. 1-A): THRS 295307 A7 1~2cm,

o T SO A
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X r"/’m!
Vs, el ‘

Fig. 1. Aconitum triphyllmm Nakai.

Zo] 2~6cmo|th YU FLA~ 7ol 3t &
Z& FE5 ok RS 9530 A7 1~18cm,
Zo} 2~55 cme|th. SRS H~ Sl Sag
2t} AA%= 274 0.5~1cm, Z°] 0.5~ 1 cme]th.

b. UF-Z

BHR(Fig. 1-B~D, 2): ¥8HL2 174 1~2cmelth. e
& BYE S, A 13 934 FL 300~400 pme]H,
8~ 13 AlXF9] = =5, ¥~ ol e
274 50~ 180 pmelth. AM EE B5 = 2~47F AF
st 2bAlsi, HAWE A7 60~250 pm, PAPEE 7
40~70 pm (13} 7Fks] 27 60~250x40~70 um=. 3£
Fhel, T3] AU 1 mm 9] 13} 9ol EA3}
= AAZ g El8 Al 13 ANEA ST P 3~
150Ic}. Wil A7 30~ 180 umelth, Al 23 & Z 15
~3 mme] 3, ZEEF~EFI B 9] Ffia= 273 40~ 150 um
ojr, 33l ARzzo] SRt 231 FAFAE 13 HE
A} 7ol MAE7} &5 e 2~3707F A s

A; A sketch of the underground portion. B-D; Diagram illustrations of the transverse sections of the mother tuber (1, base; 2,
middle; 3, tip). E; Diagram illustration of the transverse section of the daughter tuber. F; Diagram illustration of the transverse
section of the stem. G; Diagram illustration of the transverse section of the connection.
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ok =] FA W 1 mme] U5 23} )& EA)sle
AAE Brels), A 23 AMEA S PE 0~ 100]
o, M ZE A7 50~200x40~70 umo| T}, ERE= Ty
Ee VARS JElY, 2309 o-g3iA ulbgEel] wARY
o7 AN ulgEH, ANLE GO Z 93 Tubd g
B fEsot gt f3EE Aol e X3
HIE 2 53lstar, sz o] 38 P45t ot =3
273 20~80 umelch. SRYALRA L BEHF Y, 5] F
fiE e¥os A7 60~130 umelth. M2 2 o] &
AEN = A7 25~15ume] FHEH 2 2H 15~40um
o] ESbEol Ft Ho AUrk. AR Zo g 7ZAE R
FE7} got ke AT slon, AAE] Hrt o A

FAR(Fig. 1-E, 3-A, B): 492 214 1~1.8cmolH, ¥
Toll= HRRE ol ot Al 13} I35 Z-2 300~ 500 um
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Fig. 2. Aconitum triphyllum Nakai.

A-H; Detailed drawings of the transverse sections of the
mother tuber (A,B; outer part, C-H; vascular bundle and its
surroundings).
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olm, FAEE 273 40~170 umelth. FHEE 7 60~
300x40~70 ume]™, A 12} HAHE A= 2~120]th W
& A7 30~ 120 ume]th. A 23} HEF9] L 1~3mm
oW, FAfE A 30~ 120 ume|H, ol Alko] 4
A&, 23} HZ:E AAE7} SRS Feth. BHRA
29e fAEx 9 TR AAHA geth =R
2173 20~50 umeltt. 95 2 HEe] Tl BHRa} 2
o] AEgo] Furx]o] Ut

QAR (Fig. 1-G, 3-D): FAHL eERIY~FHEFESZ &
7 5~10mme|th, S B2 HI, HF9] FE=
o2 A7 30~ 130umelth AN EE TF & o
g A7t A AAEtE, 35 1 mm'o) EA5hs AA
Z9 & 2~280th. MAEE HA 60~150x30~70 um
olt}, ZPAFAEL 719 FEETe] dRoA FAH
Zo 2 gAY S Uehlin, Zt F3E5e] ARSE
FEERT kR XA Qi

Fig. 3. Aconitum triphyllum Nakai.

A, B; Delailed drawings of the transverse sections of the
daughter tuber. C; Detailed drawing of the transverse section
of the stem. D; Detailed drawing of the transverse section of
the connection.
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¥(Fig. 1-F, 3-C): 2 Z= 27 40~ 60 pmo|r}, )=
= F 05~ 15 mmo|™ FfilE 27 40~ 100 pmo]t}. 7
T HAEE A7 60~80x20~30 pmo|t}. X 3t
58 28~45707L oz midsin gBgzs) dowo)
. =L A7 30~ 80 ume) ). 9] FAilE D7 50
~120 ume t}.

2) Aconitum chiisanense Nakai R|2]n}%:

a. 2| F-Fe(Fig. 4-A) : BIRS ©938oz I7 |~
2cm, Aol 2~3.5 cmolt}. 9 Ghal~Zraloln | 33
ol Zto] Rasld Q). FRE 29EFoz A |~
L7cm, Ao} 2~3cmelH, W8 Sz~ 7balolt}, <34

2 om

Fig. 4. Aconitum chiisanense Nakai.

A; A sketch of the underground portion. B; Diagram illustra-
tions of the transverse sections of the mother tuber (1; base, 2;
middle, 3; tip). C; Diagram illustrations of the transverse sec-
tions of the mother tuber. D; Diagram illustrations of the
ransverse sections of the daughter tuber. E; Detailed drawing
of the transverse section of the daughter tuber. F; Detailed

drawings of the transverse sections of the mother tuber.
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= 27 04~0.8cm, Z°] 0.5~1 cmo]T},

b. W53 el

BHR(Fig. 4-B, C, F): ¥48WL 47 1~2cmolt} A 1
2b 930) & 180~250 umelH, 6~ M FEZ0] TAHlE
3L, FAIEE A7 50~ 150 pmelth A EE= 24 100
~450%40~ 60 umFEA H|ZAE ol ol A 13}
A ZA = 3~ 1001tk WFe A7 60~200 umo) T},

A 22 FF2 F 13~25mme|H, & HFo] s,
Foli= 27 40~130 pmelt}. 32320 Algto] Ex)at
o, 22} H3olle A7 EA61A] et BRE we
= VARLS JERY, 220 tgate] nipigse)) WAy

Fig. 5. Aconitum chiisanense Nakai,

A, C; Diagram illustrations of the transverse sections of the
danghter tuber. B; Detailed drawings of the transverse sections
of the daughter tuber (1; base, 2: middle, 3; tip). D; Detailed
drawing of the transverse section of the daughter tuber. E;
Diagram illustration of the transverse section of the connec-
tion. F; Detailed drawing of the transverse section of the
connection. G; Diagram illustration of the transverse section of
the stem. H; Detailed drawings of the transverse sections of
the stem.
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O F AN} wigEH, ARSI E 93 FEMIRE
B A3t gdsiglon, s Alele] fAAlEE v
5 9 E38ial kA9 38 A Aot =S A
7 35~70 ume|t}, #89] FefiiE 27 50~ 120 ume|t}.

THH(Fig. 4-D, E, 5-A~D): 324 37 1~1.7cmo|
ok Al 12} 9F9] £ 200~350 umo|H, 6~ 12 A EZ2]
FHIEE =9, M= A7 50~160 umelth. AMEE
217 100~ 300x40~ 60 umZA, Bl2A & Fo|A] thgoH,
A FHME A5 1~ 1001tk Al 23} 95e] 22 1.0~
2.5 mme|H, FRA EAT EF EAEHA wom, &
fipE 273 40~ 110 umo|t}, 3Ll Algho] EA)3H,
W= 60~ 150 pmo|th. 23} FZolls A 27t A3
BTt fRoA] e GEE F kAL g HA
o =&AL 27 30~60 umelth,

A4 (Fig. 5-E, F): 349HL el 48~ {802 27
4~8mme|t}, HZFL T2 =1, ¥F] FHilne 3
7 30~110 ume|th. 33 1 mm’) EAshks AR &
2~ 1501t} AMEE= 27 70~ 200x30~ 60 umeIt}. SEA
FHES S UEhiY, ZF s AN SR
7} RO E S ATk

#(Fig. 5-G, H): 294 Z= A7 30~50 ume|t}. B3
9] 2 0.5~12mme|™, FMilne= 27 40~90 umo| T},
AAEE A7 40~70x20~ 30 ume|th. A F84L8 20
~35707} o2 wjgal, gzt daEo] Atk &
& A7 30~60 umelth. §89] = 27 40~ 110 um
ot}

3) Aconitum ciliare DC. =R 71EE

a. YR FH (Fig. 6-A): FHRE =AFHo = AH 0.7~
1.5cm, 290] 1.5~3cme]H, |2 E FA 71 L3 o]
o, & 20 vehdo. TR =YFgoz 3
0.5~13cm, Z2°] 12~25cmo|H, B]HA & FA 713
2o, HE S et 47 A7A 3~5
mm, 2°] 3~5 mmo|c},

b. W3 E

RR(Fig. 6-B, O): FHAHL A% 7~15mme|t}. FHF
< ¥92 €k Ax; H3F9 ZL 200~ 300 pme|H, 5~
gMESo] i =Y, FHilie 27 50~ 180 ume]t).
A 17} A ER = 2~ 11019, AHEE= F73 50~ 150x30
~60 umelth. WE A7 30~80 pmo]th. A2z} ¥Z9
Z2 1.2~ 1.5 mme|H, Ffile= 27 40~ 130 ume]H, 2
o)) Alkzo] &A1) A 23} HAH A E 0~120]H,
AMEE A7 40~ 12030~ 50 pme |t} FHE 27} o)$
weElo] glom, &z Alole Tt EXEH =3t
ol itk =8 A7 20~ 50 umelt}. #5S) T 2
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Fig, 6. Aconitum ciliare DC.

A; A sketch of the underground portion. B; Diagram illustra-
tion of the transverse section of the mother tuber. C; Detailed
drawings of the transverse section of the mother tuber. D;
Detailed drawing of the transverse section of the daughter tuber.
E; Detailed drawing of the transverse section of thé connection.

7 40~ 110 ume|t}.

FHR(Fig. 6-D): FdHL A7 5~ 13 mmo|t}. A1z} 7
29 Z2 200~250 ume|™, FZe] M= &7 40~
150 ume] o}, A 13} M ER G 2~ 809, A 2= 27
40~ 120x30~ 50 ume|t}. W= 27 30~ 60 ume|ct. A2
2} ¥F9] & 1.0~2.1mmolH, il 27 40~110
umolH, 52l ARghze] EAI%IT), A|27; HFolls AAE
7t EA8IA] get) gzt ol $- deEe] Jlom, &
H&2 Alole] Fiifne A F3) Hol It =3
273 20~40 ume|th. §82] FfliE= 27 40~ 100 pmelo}.

AAR(Fig. 6-E): W& 1 mm™l] A5k A2 &=
2~130]H, 2 o= NYERTA A. triphyllumet & 2]
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Fig. 7. Aconitum jaluense Kom.

A; A sketch of the underground portionA, B; Diagram illustra-
tions of the transverse sections of the mother tuber (1; base, 2;
middle, 3; tip). C; Diagram illustration of the transverse
section of the daughter tuber. D; Diagram illustrations of the
transverse section of the stem. E; Diagram illustration of the
transverse section of the connection. F, G; Detailed drawings
of the transverse sections of the mother tuber. H; Isolated
elements (1, 2; fibers, 3, 4; sclerenchyma cells, 5, 6; vessels). I;
Detailed drawing of the transverse section of the daughter
tuber.

7t et

#: SUAARRES] 471 20~3570 oy, 1 ol9)e MY
ERH A. triphyllum®}t E 2}o)7} gict.

4) Aconitum jaluense Kom. 13

a. Q|5 Bel(Fig. 7-A): RS ©dF
cm, 40| 2~4.5cmo|t}. UL Sk
< =dF9eE A% 1~2cem, Aol 2
S~ S48 Yepdng, d43= A7 3~7 mm, %
3~6 mm®|t},
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b. Y73

FHR(Fig. 7-B, F, G): 49 A7 1~2cmelth 9
o B2 HIREZ Eol Ak Al 12 95 £
250~ 350 umo|™, 7~9 MEZFo| FMEE 57, k=
27 50~240 pme| T}, A 13} A XA = 15~280]H,
AT o] AHAIEH, 27 50~ 280x40~ 70 ume |tk W
& A7 30~ 100 pme|th. Al 22} HF2 FL 1.5~3 mm
o), SMZEE A7 40~ 120 ume|H, 350l Aol &
A, Al 22 QA FEAFE 20~400]H, A L= A7
40~200x40~ 60 ume|™, W A&E Fox 7P Bol Ak
st} g r gy, SR Abeld] £t @
A B1E Z3tso] vk 23S 27 20~60 umo]th.
B8} = A7 50~ 120 pmolvt.

THR(Fig. 7-C. Iy 32WE A4 1~1.8 cmelth. E3 0|
£ R Hot vk Fins 27 50~ 180 umeltt. Al 1
2} AAEATE 14~25019, AAEE H7 50~250%40~
70 pme |tk WelE 27 30~80 umelth. A 2z} HFe] &
£ 2~3mmolH, FHEE A7 40~ 120 umo|H, Z3Le]
AREe] AHAjshE, 231 HiFolle AA| 27T EAsHA] ae
. fEdEz 2 T e AFHA o, =i A7
20~ 50 ume]t}. B8] FMili= 273 50~ 110 ume]th.

AZAX(Fig. 7-E): 9% 1 mm’l EA18k= AL =
30~8001H, 1 ol9l= AIYERA A. triphyllumst T 2]
7} fict.

E(Fig. 7-D): S84 Fd5e] 7} 25~407l01H, 1 ©]
= MUERA A triphyllumst & X7} glTt.

5) Aconitum napifarme Lev. et Vnt. SHFEAH

a. 9|3 (Fig. 8-A): BHRS TYFYo =2 A7 1.1~
1.8 cm, Z°] 2~5cme|t}h. 9JHE ZS44-e e, 353
o] 228 BRI} TIRS =UFFoZ AF 1~1.7cm,
o] 25~4cmelth, UL S Vel dET=
27 4~6mm, Z°] 5~7 mme|t}.

b. W5

FHRE(Fig. 8-B~E): 342 A7 1.1~ 1.8 cmelth. 9
& BYZE HI AREIL Hol Utk Al 13 HFY F2
200~ 300 umo]™, 7~ 10 Al ZZ2] FZAIE =57, M
£ 47 80~260 umojth. Al 12} AMEAFE 2~ 12001,
AN FEE A7 50~330x30~ 60 pmo] B, H| 22 & Fo A
744 Atk WEE A7 30~90 umolth, A2} ¥EFe F
1.5~2,5 mme| ™, ¥EMS] M= 27 50~ 150 pmo]
o}, 12} HFoM e} o] AAE7} A, A2z HAE
AT 0~ 10019, AAZE A7 50~ 300x30~ 60 pme|T}.

E= gl By VERLS Ve, 2206 tf8-ated Bt
BES| WAPFo 2 ARLTE wigEtal, ANRE AYOE X9
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Fig. 8. Aconitum napiforme Lev. et Vnt.
A; A sketch of the underground portion. B; Diagram illustra-
tions of the transverse sections of the mother tuber (1; base, 2;
middle, 3; tip). C-E; Detailed drawings of the transverse
sections of the mother tuber.

g FHAERE E fES2o dge =32 37 20~
70 ume|o}. 8o FHlE 217 40~ 110 pmo]t}.

FHR(Fig. 9-A~D): 3HHL 27 1~ 1.7 cme)H, FH9))
REZL ot Aok Al 13F 959 £ 200~ 300 um©|H,
FAtiE= 27 40~ 130 pmelct. AMEE 27 40~ 25030
~60 umelH, A 12 AAZAFE 0~ 100t} WolE 3
73 30~70 umelth. Al 2z} 959 £ 1.5~2 mmo|H, F
M= 273 40~120 umolH, AHEE &A1 k=t
RpRelA g gz 2 Fo22e JAER et
3L A7 20~ 50 umo]t}.

HAF(Fig. 9-E~F): F4¥L g~ fdge g 373
4~6mmeo|tt. FHF2 BUE HI, 95| Fiiine 2
7 30~120 ume|th. I3 1 mm’el] A= AAZ FE
2~15°1, NLYERA A. triphyllume} B)Z3le] XA F7}
A EASH, 2 ol A. triphyllums} X107t Q).

¥ (Fig. 9-G, H): S84 F359] 471 20~350o1H, 2
ol = MUYERTA A. triphyllums}t 2}o)7} SiTh.

rlo
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Fig. 9. Aconitum napiforme Lev. et Vnt.

A; Diagram illustration of the transverse section of the daug-
hter tuber. B; Detailed drawings of the transverse sections of
the daughter tuber. C; Diagram illustrations of the transverse
sections of the daughter tuber. D; Detailed drawing of the
transverse section of the daughter tuber. E; Diagram illustration
of the transverse section of the connection. F; Detailed
drawing of the transverse section of the connection.

G; Diagram illustration of the transverse section of the stem.
H; Detailed drawings of the transverse sections of the stem.

6) Aconitum proliferum Nakai #Hevl32

a. 9 H el (Fig. 10-A): RS 4302 A7 0.5~
1.5cm, Ao] 1.5~5cme|d, &ie S48 ekl +
RE 293308 AA 07~14cm, 4] 1.5~5cm®|H,
e 248 yehdy, d4%E A% 05~0.7cm, 2
°] 0.5~0.7 cm®|t}. HF = FAFI~=IFF o= 27
3~6mm, 2°] 3~6cme|H, BHL S48 LJepiT),

b. Y-S E)

FHR(Fig. 10-B~D): FZEHAL 27 0.5~1.5cme|t},

2 B9= HA, Al 1z 939 2 200~ 300 um®]
H, 5~8 A|EZ0] ZMRZE =2, ZMEs 373 60~

==
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Fig. 10. Aconitum proliferum Nakai and Aconitum pseudo-
proliferum Nakai.

A; A sketch of the underground portion and bubil (1; under-
ground portion, 2; bubil). B; Diagram illustrations of the
transverse sections of the mother tuber (1; base, 2; middle, 3;
tip). C, D; Detailed drawings of the transverse sections of the
mother tuber. E; Isolated elements (1-3; sclerenchyma cells, 4,
5; vessels).

180 pmo|th. F3] W 12} HFo] FEAH o2 "o ot
A W7 oo He AAE vk Al 13 M ER
= 0~1301M, A E= 73 100~ 240x40~ 70 pme| T},
o= A7 30~80 umelth. Al 23} MEFL& E [4~3mm
o], Ml A7 50~ 120 umelH, 2 Fo) EAsk=
AAE et 27; HFolls A EY 12 JFRo} - B
o] AANSIaL, Al 22} AMEA = 0~ 15019, M E=
73 70~120x30~60 ume]t}. FHES A UEAF A
triphyllum®}t VIS8R, AL triphyllum® B128lo] §-34;
% 4 §8E5S ddske g e] dde] 4] Fait

=3 A7 20~70 umelth. #8] FMifi= AH 60~
120 pme] ¢},
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Fig. 11. Aconitum proliferum Nakai and Aconitum pseudo-
proliferum Nakai.

A; Diagram illustration of the transverse section of the daug-
hter tuber (base). B; Detailed drawings of the transverse sec-
tions of the daughter tuber (1; outer part, 2, 3; vascular bundle
and its surroundings). C; Diagram illustrations of the trans-
verse sections of the bubil (1; base, 2; middle, 3; tip). D;
Detailed drawing of the transverse section of the bubil. E;
Diagram illustration of the transverse section of the connec-
tion. F; Detailed drawing of the transverse section of the
connection. G; Diagram illustration of the transverse section of
the stem. H; Detailed drawings of the transverse sections of
the stem.

THR(Fig. 11-A, B): F4ALE 274 0.7~ 1.4 cme]H, #2

=7
e vz "k Al 12 7F 9 & 200~300 ume]H,
4~7 N EZS) FHE =2, FMiigs 274 50~250 pm
otk A 1x} MM EAIFE 0~90]t} AAEE HF 60~
230x30~ 60 ume| ™, fHR B} FA A} U= 3
7 20~60 ume|th. 23} $Fe] F2 1.2~25mmolH, F
= 217 50~ 120 umel™, 234 FZoll= AA|27F EA)

S ket MREIA DU fHsE R KRS 92
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[¢]

st FeEAL AEHA gt =3 27 20~50 um
ot}

A4F(Fig. 11-E, Fy: 3892 eIy ~fd80 g 27
5~7mmelth. HFL XY H1, gF] Lile 3
7 30~ 120 umelt}. AN EE NLERAH A triphyllum)
vlwsiA A EAeIH, MZ 1 mm’ll EA)eks AA £
TE 2~15°Ith AAEZE F7 60~ 150x30~60 ume] T},
84 FEE5E g9 S Ve, 74 {3k
AMREE faE2TL @ikeE st ik

¥ (Fig. 11-G, Hy: E¥A 2= A7 30~ 60 pmo|t}. 33
2 & 5~15mme]H, FHlis 27 30~90 umo|t}. A=
o] AAEE A7 50~90x20~40 ume] =, A A L7} =)
1A = VA Aot S84 FEES 20~ 35707
Ao oz widsiy, fFE&2r deH g &
e A7 30~70 umelth. 78S FAft= 27 50~ 100 um
ot}

A (Fig. 11-C, D): WL 4o, A7 3~6 mmO]
o} HoEe Hu2 HI, A 13} 5] 2 250~ 350 um
o, M= A7 60~220 ume)th. HZo] MM = &
A et e BEsh, A7 30~80 ume|t}. A
22t Y&o] e 24 30~ 120 umelth, E=HS WAy
o2 Mg, A7 10~30 umelth. 52 FAEs 24
30~ 100 pmo|th. ¥Z 2 §89] FMud= RHRANA 9} 7
< FEgo] 9] it

7) Aconitum pseudo-proliferum Nakai 720l

a. YR YE(Fig. 10-A): fFHRS T9FFo2 27 05~
L5cm, 4o 1.5~5 cmelH, &JH 2448 Jehdo), 7
R =9Fgo g 27 0.7~14cm, Z°] 0.5~0.7 cmO}
o HFE FAFY~295502 A 3~6mm, Zo| 3
~6cmelH], FHL ZZAS vepdic,

b. W e

BHR(Fig. 10-B~D), FR(Fig. 11-A, B), 92+ (Fig. 11-
E, F), #£(Fig. 11-G, H) ¥ %% (Fig. 11-C, D)8} W3 FH)
= A8 A proliferum® JESIE 2 PEER] eket),

AEE TER,
F3 6] (Photo 1): AIAFE HRE fHREI Tike) Eel®
2 B MR FiRe] 92E A AxToR MRS &
YFFo =2 7% 1~2cm, Zo] 2~5cmo|H, 9HLS Szt
M~Zzkdoln| 30| Wo| Yr}. FIRE EYFFo = 3
74 1~1.5cm, Zo] 2~4 cmolH, &HL g~ 571l 0]
), F5°] Bol| Ut} Holdt WA= it
WEHE: AR 2 AR Ul FER e BE AAEA
A. triphylim Nakai A|AEAAL AX3IH o0, A AAE

Kor. J. Pharmacogn.

Photo 1. Cho O from Korea

ol = A. napiforme Lev. et Vnt. I2F=HH 2 A jaluense
Kom. F753 F-2402 UX|30m, £ APFEol=
A. jaluense Kom. 73 F2H o2 dAs1om, tf+
ANAZEL A, jaluense Kom. 57E 2 A. chiisanense Nakai
Aejulgs} FEHoz JdXFlglom, 75 9 A5 AAE
oAl = A. chiisanense Nakai X|2|u}E3} HLEZH o2 X5}
gom, Hik A e A, chiisanense Nakai A|2|vpE 2
A. napiforme Lev. et Vnt. SEFEA A} FEZ o2 dx]s)
ATt L3 AF A AFL A napiforme Lev. et Vat. 3}
ERAS} FEHOE dAsH.

- |

Il
o
Kl
D

1. $2 Ut Zh Kol B2 3= Aconitum® A&
&S] RS 54 Table 13 2.

2. %9 JYehE ER FiY-LS dWE O E Aconitum
triphyllum Nakai A QERAZL 71250] YA o)
v AES APEE BEEE A triphyllum Nakai AEH
A, A. chiisanense Nakai X2 ¥E, A. jaluense Kom., ¥
2 9 A napoforme Lev. et Vnt. TEERT L] RIHES FAR
o) EFE AL EFIATh o1 22 B2 A mriphyllum
Nakaie A=+8 02 o] B¥E3IY JAT, A chiisanense
Nakaie= X &4t A9, A. jaluense Kome ZFR % A9, A
napiforme Lev. et Vnte Rt A H0) F3E o] X ]
ol Azt

3. Aconium® A& WF FESHo® A 14 A%
L A 2af 939 AME, FEE: 2§35 7] Iz
2ol vt Aele S FHskeH £ AT HIYLeH,
B3] MR £¥ Yes S T3k td 2 Axk

7t G2
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4. A. proliferum Nakai =823} A. pseudo-proliferum
Nakai 7§85cHl2-S A8 EF4 02 HFE Y45z,
o A dsliA B£RE0] dAT, £ 489 Ad
FESFH R A 12 HF © Al 23} FFolA HHE &
A&, FrEse] g, HFE UR g 5, YUY Jiet
°4 T E7FSRIN R, AE EFEF s Ao
oA Al HE Hojo drha A}

List of abbreviation: bs; vascular bundle sheath, c;
cambium, en; endodermis, ep; epidermis, f; fiber, fb; fiber
bundle, p; parenchyma cell, pcx; primary cortex, ph;
phloem, pph; phloem parenchyma, s; sieve tube, sc; scleren-
chyma, sl; slit, st; stone cell, sta; starch grain v; vessel, vb;
vascular bundle, wp; wood parenchyma, xy; xylem.
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