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ABSTRACT: Aconiti Tuber is the root of Aconitum sp (Ra-
nunclaceae) which has been considered as one of the most im-
portant medicinal plant having cordiotonic, diuretic and analgesic
effect. On the other hand, it has been known that Aconiti Tuber
contained toxic agent, aconitine alkaloids so that only processed
Aconiti Tubers have been used as herbal drug traditionally.

For the safety evaluation of processed Aconiti Tuber, quan-
titative determination of aconitine and acute, subacute toxicity
test were performed on 5 commercial processed Aconiti Tubers.
A rapid and precise method using HPLC has been developed for
the separation and determination of aconitine. Samples were ex-
tracted with hydrochloric acid (pH 3) and hot water decoction. In
case of d-HCL extracts, the contents of aconitine were from 0.08
mg/g to trace. But in case of hot water decoction extracts, the
contents of aconitine were not detected.

For the investigation of Aconiti Tuber toxicity in rats, hot water
decoction samples and methanol extracts were tested.

1) Acute toxicity test

Hot water decoction sample and methanol extracts from
Aconiti Tuber did not show any toxic effects in rats by an oral ad-
ministration. LD, values of 2 extracts were above 10.0 g/kg.

2) Subacute toxicity study
In the repeated administration study, hot water decoction
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samples were given orally to Sprague-Dawlay rats for 2 week at
daily doses of 5.0 g/kg. The results are as follows;

No toxic manifestation, body weight changes and lethality were
observed during experimental period. There were no significant
changes in serum enzyme activities such as GOT, GPT, LDH,
ALP between treated and control groups. However CPK values
were decreased in the Subuja-treated group. (P <0.01).

In addition, no gross and microscopic changes were noted in
Aconiti Tuber-treated groups.

Keywords: Toxicities of raw and processed Aconiti Tubers,
Aconitine Alkaloids, Acute and Subacute Toxicities.

N B

M AconitumB AEe] TR WKERS kil de ERERE VAN 5 3
A7l B3 ole] &9, S, Mg, o1 59 el A 850 g o]45E 283 oFEe|tkHikino
et al., 1983).
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Table 1. HPLC analysis condition

Instrument : Waters HPL.C 740

Columm : Cyg, bondapack
Wavelength : 254 nm
Flow rate : 1.0

Mobile phase : H,0: Tetrahydrofuran: CH4CN: tetrabutyl ammonium
phosphate (510:330:160:0.51)
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Table 2. Aconitine contents in processed Aconiti Tubers (mg/g)

Extractio Subuja Dangpaobuja Kyungpobuja Ryumsibuja Taekupobuja
method

d-HCL extract 0.08 0.02 trace 0.03 0.05
Hot water N.D N.D N.D N.D N.D
decoction soln

N.D.: Not detected
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FHAL A 0.08 mg/g o2 7P @etorn @dE Rl 002 mg/ge g "R Aol Y $EALE
2214 o 2 stufloll 4] 27 o A R-Abel A= 0.03 mg/g, HT-E SR A £ 0.05 mg/g o2 =R 2}ol| B]aled
aconitine §raFol sigkch 53] AXHAoll= Fwjgfe] df=o] 7P i)

B, L35 Eo| M= 5% A RAL F o Ao A X aconitine®] HE A gkl o] A& FH-R)o|
E& 7}8ted 100C 2 7}E 2] aconitine] 7FrE8iEo] aconitineAl YZZol= gaFo] FHET o]2i7t
FdAd o8 SAHx gdagoles AMle 2 #eie] e ez AZEck(Hikino ef al., 1977).
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TES gt dutsAdeg AL xRl FERA AT Ryl £FFA, 294 ==
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2AEG AFE7EE AdAolden, 14 F AEEFES =4 FAsY §d 2738 33
Aol A 2L e F5E FoTolA 2utelrt d Adbell A4 Edart AAE AS-oF F A}
5g/kg LHFEE FAT 194 FEHAAL v | FH& Jebd AL At ne %%47"“ EE
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2) RE] N o} FAEAAH

H2} %9] aconitine ¥ AFEA ol b2l Fo|zk WA 7 Eo] o2)E AE 9 aconitinetto] FH-¥ o
AF FASAAY A3 LDoA7F 100 g/kg ol 2 wha{A] o]9] oF 1/23kal 50g/kg¥ 1447 7

THoiste] AbgE, A%, dubzAl, APk 2 K<k 'ﬁa}iz—l £7E R £ AgeMe
Yoz 2RF2EL Biske WL st 2932 ES vy 2Ast T332, aconitine
5 Ak A aconitine AEe] FHUAE vehle —'?—1} D 9] 23} FHEQ FAF AR}
Z HAAL AxRA, FHH A HFERAE Fosid)

AgAs AP ot AR B dTFERA BTl 18, XA FAFA 134 9l
Qot o) AL Tyl 93t Aoz AlREe] FojER QAR AgE: @il

dubEAlo 2 2T A7 BE FoioA &5 Zopt AL dF FEAA TFEA
3 ¥uby PEEo] k2 Fhasglen AuFEE Jehd FEE Udth olEd FAEL oW S
ol Aul FAEE Ao] ofel RE Fo ol At o g A dc) & o FERA} FolFolA] 137}
Fo 7dA HAE vERA S Aeslne FEFoe) dadd S AdAFEA st

A BE FAFAA 2T o Aolglel YA F718 Bk

HYAAssl Aol A Fo 194, 7944, 149 ¥ GOT, GPT, LDH, CPK, ALP 59| ¥i%& ool
éﬂ: Table 3% 2t}

Fa} Fol79] A9 5o 19 Fol, GPTH 7} 2ol vlsll 42t F7Hp<0.05)3 o 1 Fell&=
@*&X—M 25 Yel 2 GOT, LDH & 275 23 2lo] & 2 4= ¢i%ich CPK 2 ALPY AS
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Table 3. Serum enzyme activities of rats after administration Aconiti Tuber for 2 weeks

Drug Control Subuja Kyungpobuja Taekupobuja
Day 14 1 7 14 1 7 14 1 7 14

Enzyme 170+ 134 93 123 172 171 166 109 163 123
activities
GOT 38 +41 +18 +27 +80 +46 +40 +30 +42 +32
GPT 37 51 35 38 52 37 43 48 40 27
+8 +6 +6 +8 + 109 +3 +4 +10 +10 11
LDH 1,333 1331 1,280 1,438 1,513 1,340 1472 1,331 1,666 1,588
+238 +171 +148 +£233 +269 +335 +£225 +244 +340 +274
CPK 1,647 1,651 1,328 630 1,329 1519 1,317 1,998 1,089 1,080
+533 +1,062 +253 +233 +593 +593 +370 +860 +627 +372%
APL 265+ 17.1 18.3 9.8 22.4 16.9 25.0 13.8 17.0 19.0
10.9 +8.3 +90 +549 +7.1 +6.5 +124 +6.7 +81 £263

The results are given as mean+ S.D
a) p< 0.05 b) p<0.01 significant difference from control value

AENA}L FolFeAE 3Rk} vhas b2 Fof 194 GPTY F7KHp<0.05)F B R oldel=
2T 3pelE #FY 4 ik

P ERR} Fo Tl A GOT, LDH, ALP & #2% Ael7} slslort CPKAIZE Fof 149 Fof
F93 AA(p<0.05)F eIt

257 A4Fo] Fol| HE2Y FEL EAsY ¥4 A FUALZ Q2T Tt Aol
QA A eropeh FEA Ty T A 187} el et )53 % A7) M EEAE vehl o AR
HErb E3bE L A A o2 A E Ego] 1712] lsleh AZRA FAFAME 2Hade] kA e
F8& el 7o) 19, #HAAuEke] FEAE @ Zlo] 187} FAEG oW, dFEFA FoiTel A
FA9] vl s Jehd Ae] 13, Aol ﬁltﬁ vepbd 7o) 18948 At v ¥
el o] A A ¢fstel, o)2F AL W E AL 2RANME FEET o)) HAHA ¢ Ao
Ho}l ofBRoiste] ARAL gl AoE Algdrh
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B2loll= =49 aconitineAl &R 0] =2l aconitine, mesaconitine, hypaconitine, jesaconitine 5}
FHE0e] glil o)E =4 W o]=E X aconitine> 1mgS LollAl HolH Apgsta Apghe]
7S 2mgite 2-43lolx X AMtHDuke, 1985)2 A F53 Aoz gl ok A
H2HE] Hape] AL ol oy 7R Bk 25 €0, 71T ek HedE ¥AE 547t
SHel 7¥)eln Yol 397 AA F BT 72 E Y o] o3l ohg el el At Bl 2o
AHEEITER S0} 9lon] T Sk o)AFalX ] Bxdlel| ostd Hikel FFot I 5T HE F
o 3}ate] R ER] Fol Ao g Foll Ausa dg rlste] 2 YIS Hate] AR s
I Yoz R A A] AA Bo) 22 HE el FEI) AP F Aol At Ax e

T A Fests i"b’f]"ﬂfﬂ ALEE T gl Hake AHE ol A FujoA A EE A
FH2} AR EA} R FELA} 52 FTo A 5~7UZE Aol FAAF F M} KKE et Ax2A17)
(RBEEY, 1957) =4t T'T‘z]"a‘ 2218 0 2 At AR-E A AL Stz 1~3413 A
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Mlshe 1R8SNS AERT YU, AFEEAY A9E QR Peke we] AeHT
Qlgieh, el i AYAE A PT] Fol ol 120CHIA 40F-7F ST Helah F EA AFH A

)
of wol AHEHI gled, o] ¥yt ekl daRe) =g FU AT ul E-sl=e] aconitine
tefo] ZraEw BAdo] FojErhe o]&3 A3y}

#-2} %2} aconitine TS FAs o] FAbo] ebHAE #aldle Ag A '?51"4
tine T°! 0,08 mg/g 22 7H FUaL el 2xpH o2 pAFNAE A
52L& Fu, 003, 0.05 mg/ g2 R FAE FHALe]| BlEte] fefolg] o,

v=lo] Agks]A] ekgir). o} 7= Hikino 5ol 98l »ke} 7ol 1N <J 4% E %} methanol 5
FEE] £1, 4A olZYRA dHRolr FAE AY fAlslce AS AAME & o Tt
Aol A aconitine ¥ jesaconitine<- =%, mesaconitine< 0.12 mg/g hypaconitine-= 0.20 mg/g
Are] wlakute] AERche AMd A dXEYT & 4 UrhHERER). £33, 2HFEE] AT
wdxeldl s F54 olZULA dPBolrr} spalEe] AEA2] benzoylaconine 2E W&
Reg FA"ch 22} B A3l mesaconitine, jesaconitine, hypaconitine, benzoylaconine $-2
2}alslz] Zateic)

ghH, A5 Fa ol v]3F 3% aconitine 33t o}ui2} mesaconitine, jesaconitine, hypaconitine ]
EAel wtE 4 F FullellA HEEI ol X ERle i3t kS Faldlr] 9% gL FEE
UAME LDpH = 10g/kg o422 AFA o2 viepytr}, o8- A3} vl guinia pig, dog,
monkey 5oll & A&ell4] kU 3 mes-, jes-, hypa conitine LDx*I7} 7514 1.0~2.0 mg
/kgol AAL(EH, FIKER, 1959) 341 0.1~0.5 mg/kg 522 23] v} Q) S LK SHHARE, 1949) HE ]
e AES 3R-3 AAolck d¥2] Hikino ks HES] gt AH2 % mesaconitined 7}
FAEAAEE 3 A AHA= 2.30 g/kg, mesaconitine 2.72 mg/kg & o}E 2] 28I} HEzlolE
sk 94l vl QichHikino et al., 1983). ©) H-& waE uf B A ALLE $FA Fole g
2] mesaconitine®]*} hypaconitine, jesaconitine®] #f5ol Ue AL obd Aoz Algdr) =g
Hikino®] mouse] ¥+ A&l ozpwl 37Fo94] LDyuX7F A3-AF9) 2% 054 g/kgel vl8) F34)
TAFAR= 161 g/kgd] Aol vl Fo] B u] FAE TR F-ALeL o] AE 221H 08 X7 A XA, X H-AL
2L A A=Y AR AR,

HEo] gt A2 Y FA ALY ofbF A=A el A= vl B2 ¢lev) Hikino®] 37
Al ot AHANE-S =4he] LDsoA 9] 1/22] 1.1 g/kg 22 3~6U 3 FoA] Aol A3 WistarZl
HE BT} Apgaiglon, Algaty] A dAyAsistas el VSRS 24 A d2dy F9%
zlol & £ 4 ik ok E Aol $x1o) At A7) G AT} FA aHE Sl v 2
<ol Fxsla P sler AyAlct] $45+ GOT, GPT, LDH, CPK, ALP §°] 42 Hx &
atopd 23} A %-o] Sprague-Dawley©l7l 3A|ut o 149 F $82 4 AER2} FoifoA GPTA}
7183 Fo] 149 F A W dFERAL Foltol A CPKIF #4237 o) el FEFoje} waigl
Hae gl Agelas 2kl 8]5edt g | o2 Holny YRR} 600 mg/kg FoIToll Al
2 vz Feldole Habrt ‘%lﬂﬂxl Wkt Hikino 59 d74#e} dAshs Aoz A}
28} o] Wz AR o)de] Sl 230 glv AL dAlEsE 7o) ohdr} AzhHr},

F o] A7 ol oshd B-xbe) 7} '40% vehll & &4 o] aconitine®] bz} hlgenamme"]i}—
o] v}231 3loj(Hahn ef al., 1986) W52t B X452} $-2] higenamine A& /del] #g A7 #
o} oFd FFelA] ¥AF2] aconitine FHHAL] ElFHANYE Yo R AFF oo} & —'}*lli X
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Eoglont AF) FEHD Gl 53] Fak A 1A0) deol e by ARE vhdssichs Slv)7)
sleka shilek.
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gl Aeke g 238 ulEg akx]stx Qe FxFe] T ol W aconitine AE- 3 H HE o
i F4, ot AFAAE S *é/‘]ﬁ}c’% oh2vp e A2S Ik

1. ¥ ol FF% aconitined LERo)= :E: d-HCl®2 &3} aconitine ¥3+& Az 249 47
Rz}l A 008 mg/go2 7P wotew FERA 0.02mg/g XA 003 mg/g HTFEFA 0.05
mg/gl 8 ulgke] Ff-5e] qlglow, utFEEe] AS oz de] HEHA skt

2. BAE a3y Lelylo %%3}04 HEol] ATFR] AJHFAME Aubels §l% o
LDy X 277} 100 g/kg o1dolglch. = Fbo] 293258 5g/kg UL A75oidt A3 o
wrEak AlZ A shst SoF Y W 22 H A Al A kRl e) ekl B B4 Sk WA A

skt
mebd B AgzAsteld 559 FA3Als 92 aconitinee] ITHH ot BFEA] o}
YRS A ggren, dedd HESR 8 glela Br1Ea HAlo] A=A ot

|
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