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An Experimental Study on Single—dose and 4 Weeks
Repeated—dose Toxicity of Aconitum ciliare Decaisne
Pharmacopuncture

Hyun Su Lee, Yun Kyu Lee, Bong Hyo Lee, Jae Soo Kim, Sung Chul Lim, Hyun-Jong Lee

Department of Acupuncture, Moxibustion and Acupoint, College of Korean Medicine, Daegu Haany University

Objectives : This study was performed to examine the toxicity of Aconitum ciliare Decaisne pharmacopuncture(ADP). Methods : The
toxicity was evaluated for lethal dose for 50 percent kill(LD50), single dose and repeated dose for 4 weeks. Toxic symptoms, weight
measurement, hematological test, blood biochemical test, visual examination and weight measurement of major organs and
histopathological test were observed for 4 weeks. Dose of 300, 600, 1,200, 2,400, 3,600, 4,800, 6,000, 7,200 mg/kg in the LD50
experiment, 300, 600, 1,200 mg/kg/day in the single experiment, 150, 300, 600 mg/kg/day in 4 weeks experiments were injected
into BALB/c mice. The ADP was injected into ST36 of the right leg. Normal saline solution of same volume was used for control
group. In 24 hours after the last treatment, blood samples were taken after anesthesia by inhalation of ethyl ether. After that, the
BALB/c mice were euthanized. Their heart, lungs, kidneys, liver and reproductive organs were removed and weighed.
Histopathological evaluation was also performed. Results : ADP’s LD50 was measured at 6,000 mg/kg. In both single and repeated
dose toxicity test, no BALB/c mouse died during the experiments. ADP treatment for 4 weeks did not show any significant changes
in toxic symptoms, weight measurement, hematological test, blood biochemical test, visual examination and weight measurement
of major organs and histopathological test. Conclusions : As a result, ADP’s LD50 was 6,000 mg/kg and repeated dose at a
concentration of 600 mg/kg or less is considered to be not harmful for clinical treatment.
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B, ARSI, L, BREapsolo] AR, RREVAR, LIENE,
SR, AR, FERSNE TR, [ 52 A= 3
o <sEER > ol ARSI, SRR olek
ahiep.

%9 9] AHE-2 aconitine, hypaconitine, mesaconitine, deo-
xyaconitine So] HgEo] gt o] Ze] 2a AHl aco-
nitine 5/d0] 7Fg 7141 0.2 mge F-85PH vie = 5 9l

3 ~4 mg& B3l Z30] o}2 7} I, A4 aconitine

Z5o dighA o Ve A WO AR AZEESS Al
slglom, 2] 508 A8
< Baslgon 7 NM0o 0=
o5 go] ARGE AL QIARE oFA7IA] X =/l tieh A4
et 12o] LAttt Aol AA| FAkgoR Qls) I} Aw:
ol g37|7} o5 ALY ofof] 299] 9l % 5 SR
o 2Q0PS BALg glo] AMIP] SIo EHATES Hstol

e 2 208 Qo] Sk vold,

il SAIF, 3 100 g& % BRxo] W
51} 2221000 ml 7RE 2 100°CollA] GAI7E 59t 225519
oh 324S5 pm SHERF oI 1} ofufet 3 60°ColA ARt
T *1035}04 Az 2%% 821 g& At} o]2 o] ZE

200 miefl o] 02 pm oFA|R 22} oATFE AlRYRE & 54 7R
Bjo] 23F 6,00 g8 FEES A} HoJd F=E-S clean bench

of|A] dfeteRdAEATL3]e] Osmonics F4 water purification
machine(General electric, Minnetonka, MN, USA)S ©]-8-5}]
A\ 73} FARSG(Water for injection)ol] 21HI&= 348} pH
o A=E HAet & clean roomollA] Aol ARGSl X QoIS

S8}l 2ASIAC

2. HYESE
£ Aols AR 15, didtul=el F-efet 5

A%0] =73} A
o}, BALB/c mouses 2% 23~24°C, <5

71 BALB/c mouse(105+% ¢F 30 g9 Af
S5 40~60%, 21 12A]

7 9/oto] AEHOT GAIEIE ASAN P 250k A
A9E7 TE8le] ARSI AIRA B 12 o Azl 3
AFgBIS.
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"X AR Lethal dose for 50 percent kill, LD50) Z441%
= Ag%t & T AVE HEo R w3l gl 4—r IHE= "e‘ﬁg

=5
AePoi=d], 2 =54 Aol dodds Aske
¢}

LD50 &A= BALB/c mouse= &, 5= ZH2F SEFE]F'—
F 1on)E FHlsisith. o o2 2ul Azt o/ 1nDE
o3 300, 600, 1,200, 2,400, 3,600, 4,800, 6,000, 7,200 mg/kg«]
FEE 02% )] ST36(ZusanlDE Htof 0.2 miA F%isto]
49 BALB/c mouse®] AFY oj5-5 PHESISIE EeiEol| &
sto] QIH1e] ST36(ZusanlhEoll 483k F915 A3 BALB/c
mouse®| % $AJof| F3}3Ick.

AlEFLO0Dell= Al F 3067 = RIRIsHA, 1, 2, 4 3
ARl AEHIEI(EAAFL] 5, WA, 3EA] 5) 9
APTRRE WSS Al & 195 E 1597 WY 13

H1e] PR I

. o
o] E=AL8 ko] 77ke BALB/C mouse

= of.2 7}

=2 U -1
201S Alarsleie). AlHESt BALB/c mouseS 2 o HaiAIE0]
TSI = F29)2 o 7 44, T SuE]E o2 Bajslsint

LD50 Aofxe] s vpgo g w3 54 A¥o Folg
2V} A eaKGroup IDOIAE 300 mg/kg/day, 5 s Group
el 600 me/kg/day, &= Group IV} 1,200 mg/kg/day
£ 93 ST36(Zusanl)E Ftol 0.2 mAS Fofsioit. tizst
(Group Delli= QR 5ot o] AejAlag Fofsiyiet.

AU O0Dll= Al & 3087 lt J_L Pﬂ 1,2 4%
OARIAol ARPIEl(=%

APHTE RIS Al i 1 E‘TEi 257 Xl% UH% 13] gyt

/e sl

/42 HAlEol 717ke- BALB/c mouse §F « 4= 7}
2001E1E ’L‘ﬂe"é}‘ﬁ A3t BALB/c mouseS: 7t - BatAlEo] o

2 o 4= 7 45, 7 sulelE 1S Bejsigich
LD50 "5-_1%401]/\194 AVE vpge 2 AFHGroup VI, VI, VI
5= Group VDolA= 150 mg/kg/day,
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25 =HGroup VIDoll= 300 mg/kg/day, 1= Group VIID
2 600 mg/kg/dayE 2 ST36(Zusanl)® Fof 0.2 mA= &
ofsliet. i Group V)olls 2P} #o] 9= ST36
(Zusanl)® Fofl 0.2 mAe] A4S AlEsialth

D 98 T AlsFU0Y)olk= Al 5 307K R
SHA, 1, 2, 4 B Aol ARPEI(E%-0] S5, WA,
SIEAI7] 5) B AFE TERIGI) o % LN

of3 45 ¥ A13olA
15 Zizte] Al FRWH W 12] ARERE

AlE %
Zhsloick.

2) AFER: Asdils ), Als & 15
I 4FHEHD A Stk

3) GMska ARE 24 A 12A17F AAIAIZ] BALB/c mouseS
ool == mAT] & e ML QRIAMAIZICE &
o] 2 FoHo] YRS EDTAR BH&al Ajste] Ak
(Hemavet, Drew Scientific Co, Oxford, CT, USA)E White blood
cell(WBC), Red blood cell(RBC), Hemoglobin, Hematocrit(HCT),
Platelet, Mean cell volume(MCV), Mean cell hemoglobin
(MCH), Mean cell hemoglobin concentration(MCHO)E 2743}
Ak

4) QA HAE: et A JRE 1584
(3,000 rpm, Eppendorf, Hamburg, Germany) 3 3 8% &}
o] EAAEEA7](Hitachi7060, Hitachi, Tokyo, Japan)E ©1-&-
3}o] Total protein, Albumin, Total bilirubin, Alkaline phos-

9125, 3, J1e]

phatase(ALP), Aspartate aminotransferase(AST), Alanine amin-
otransferase(ALT), Creatinine, Blood urea nitrogen(BUN), Total

cholesterol, Triglycerides, GlucoseS 2743 ‘21

F8 719 8¢t A 2 $F 59 45 i 54 AE
J&é‘ﬂﬂ TREAE & @3}915}
FAE A=t 9 Adte] BE BALB/c mouseo| o

Slo] A (Heart), 7HLiver), /ﬂ;g'(KldHEY) |(Brain), H(Lung),
H&KSpleen), F4(Thymus), g4x(Testis) T WA (Ovary), HI%
KGastrocnemius) 52| A71S A3l SORAAALF A 4o
w74 A7) 240 BeE S RARKL 229 77|, 59
(@), A, B, A= 121 W 2e)o] 47

of

Am o) EXZ] =0
a—l‘]:a}'\Hy‘ﬂCJ o=

Table 1. LD50 Test of Aconitum ciliare Decaisne Pharmaco-
puncture
Dose
300 600 1,200 2,400 3,600 4,800 6,000 7,200
(mg/kg)
Mortality 2/2 2/2 2/2 2/2 2/2 2/2 1/2 0/2
% 100 100 100 100 100 100 50 0
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Aol A Aol AFFE-L SPSS(version 22, Chicago, IL, USA)
2} SAS(version 9.1.3, SAS Institute Inc., U.S.A)E ARSI
Kolmogorov-Smirnov test@} Shapiro-Wilk test o2 A4
AAE Aol o, Bartlett tests AAot] SEAMIS 7gst
ek SEAR] 749 One-way analysis of variance(ANOVAYS
ol om, Fok 7 R A Student T-testE Alg¥olo]
fropde Adsiaitt. e S73 Bt £ #&H  mean+S.D.)

= B8

AIA

A

it

(3
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X

1}

1.LD50 SHAS
*0‘%; 300, 600, 1,200, 2,400, 3,600, 4,800 mg/kgS
92 ST36(Zusanl)d F-2of 0.2 mi%ES FoIdt 79l 100% A
315101 6,000 mg/kge T2 7% 50% AY=E, 7,200 mg/kg
o= H5 AFYSHITKTable 1). whabA] Z290F-9] LD50- 6,000

Table 2. Motality of BALB/c Mouse in Single Toxicity Test of
Aconitum ciliare Decaisne Pharmacopuncture

Sex Group Number of  Number of  Mortality

animal death (%)

Male | 5 0 0
Il 5 0 0

1 5 0 0

I\ 5 0 0

Female | 5 0 0
Il 5 0 0

1 5 0 0

vV 5 0 0

Group | : Control group, Group Il : Low dose group(300 mg/kg/day),

Group Il : Medium dose group(600 mg/kg/day), Group IV : High
dose group(1,200 mg/kg/day).
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= T 237K ARERE BALB/c mouse

D AFEE: 2QFE Foldt & 451 APIRHE WS 2
¥}, BE A¥AGroup VI, VI VIDellA] 29 2] Foloj oJ3
71915 AP yRER] QlqktKTable 3).

2) YR 4570 A7t 5 SAEEE AT 4 S
wHEl(loss of fur), dAKdiarrhea), th(polyuria), SH(soft stool),
5497 A (decreased motor  activity), E(tremor), &

(edema) 59 SALE 5 S 23}, oF - ¢ Be A8

rr
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Table 3. Motality of BALB/c Mouse Treated with Aconitum ciliare
Decaisne Pharmacopuncture for 4 Weeks

Sex Group Number of  Number of  Mortality

animal death (%)
Male \ 5 0 0
VI 5 0 0
VI 5 0 0
Vil 5 0 0
Female \ 5 0 0
VI 5 0 0
Vi 5 0 0
Vil 5 0 0

Group V : Control group, Group VI : Low dose group(150

mg/kg/day), Group VIl : Medium dose group(300 mg/kg/day)
Group VIII : High dose group(600 mg/kg/day).

Table 4. Clinical Findings of BALB/c Mouse Treated with Aconitum
ciliare Decaisne Pharmacopuncture for 4 Weeks

Male Female
Signs

V.o VI VI VI V. VI VI VI
Loss of fur 0 0 0 0 0 0O 0 O
Diarrhea 0 0 0 0 0 0 0 O
Polyuria 0 0 0 O 0 0 0 O
Soft stool 0 0 0 0 0 0O 0 O
Decreased motor 0O 0 0 0 0 0 0 O
activity
Tremor 0 0 0 0 0 0 0 O
Edema 0 0 0 0 0 0O 0 O
Group V : Control group, Group VI : Low dose group(150

mg/kg/day), Group VIl : Medium dose group(300 mg/kg/day)
Group VIII : High dose group(600 mg/kg/day).
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(Group VI, VII, VIIDollA] 290 Foi& QIot 54 Sk o

=2 gkttkTable 4).

3) AzHsk A9 7HA] wfe] BALB/c moused] Ala- =A<
789~ tiZaGroup V)& 30.7+1.3 go|al A% =a4Group VI)
2 28.7+13 g S5%=wHGroup VI 28.0+2.0 g, st
(Group VIID 31.1+1.9 gol¥loH, 45 & AY £35 A=
2 Group V)& 37.142.1 oIl As(Group VD&

50.0

40.0

W 300
7
z
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Q
o
2 GroupV/
'g 20.0 —a— Group Vi
4]
- - Group Vil
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0 1 2 3 4
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Fig. 1. Body Weight Changes of Male BALB/c Mouse in the 4
Weeks Toxicity Study.

Data represent the mean+S.D. Group V : Control group, Group
VI : Low dose group(150 mg/kg/day), Group VII : Medium dose
group(300 mg/kg/day), Group VIII High dose group(600
mg/kg/day).
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Body Weight (g)
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Fig. 2. Body Weight Changes of Female BALB/c Mouse in the 4
Weeks Toxicity Study.

Data represent the mean+S.D. Group V : Control group, Group
VI : Low dose group(150 mg/kg/day), Group VII : Medium dose
group(300 mg/kg/day), Group VIII : High dose group(600
mg/kg/day).
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38.7+3.1 g S%EwGroup VIS 36.4+1.9 g skt
(Group VI 37.243.5 gol3ltkFig. 1). AlF $7HS ATE
™ 22X Group V& 23.9+2.1%01203 As=ai(Group VD2
29.8+47.8%, &&= Group VIDZ 27.8+3.6%, 1§ =w{Group
VI 24.7+3.6%= 7+ I8 el = Aol §IIckFig. 1.

9] 7S ZGroup V)& 28.0+1.6 golglil At
(Group VD2 27.143.0 g, 5=a%Group VI 27.843.0 g,
IsEwGroup VI 27.343.8 gol3leH, 45 3 A9 F5
A= 2K Group V)2 35.3+3.4 go|al AsEwGroup
VIR 37.1+4.3 g, S55=HGroup VI 35.9+4.3 g sEdt
(Group VIIDZ 36.1+4.4 go|ltkFig. 2). Ale S7HS ATE
™ ) ZHGroup V& 24.2+5.4%01203L As=ai(Group VD&
26945.5%, F5EH{Group VIDS 265+59%, I
(Group VI 28.1+2.9%% 7+ 1548 24 Q= Xol= ¢igd
CKFig. 2).

A o7 457l Al Group VI, VI, VIIDQ] A5 =4
ok Av} oF - 4= BALB/c mouse B %@ OB Folof oJgt A=
Hok= BE oA tiZai(Group V)I} Hlwslo] Go4 Q=
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5) QM AL 43710 BHE o SA4] AddollA 28U%F
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RBC, Hemoglobin, HCT, Platelet, MCV, MCH, MCHCZ &4}
712 Sk

71 A, GAeHA A Ee 20 Fofdt A8 Group
VI, VI, VIDOIA tiZaGroup V)#H] SAX O ol 9=
ZfolE HolA| gttKTable 6).

6) ALY ArR 457F 2 Q0FE Fofdt & AFF
(Group VI, VII, VIDEFE RS X sto] Total protein,
Albumin, Total bilirubin, ALP, AST, ALT, Creatinine, BUN,
Total cholesterol, Triglyceride, Glucose®] 45 &4}t

9lo] FoHpstery 2|3#=2] FAtllA 2w Group V)T A

o\

Table 5. Organ Weight Values of Male and Female BALB/c Mouse in the 4 Week Toxicity Study of Aconitum ciliare Decaisne

Pharmacopuncture

Sex Organ Group V Group VI Group VII Group VII
Male Heart(g) 0.13%0.03 0.14%0.02 0.14%0.04 0.13%0.04
Liver(g) 1.30+0.25 1.35+0.11 1.45%0.16 1.55+0.19

Right kideney(g) 0.23+0.05 0.27+0.07 0.20+0.03 0.24+0.07

Left kideney(g) 0.24%0.03 0.23%0.05 0.23%£0.08 0.25+0.06

Brain(g) 0.44%0.06 0.45+0.03 0.46+0.02 0.43+0.05

Lung(g) 0.23%£0.07 0.29%0.06 0.23%0.04 0.25+0.03

Spleen(g) 0.13%0.01 0.12+0.03 0.10+0.02 0.10+0.01

Thymus(g) 0.09%0.01 0.10+0.02 0.09%+0.01 0.09+0.02
Gastrocnemius m.(g) 0.10£0.05 0.08£0.04 0.09+0.03 0.08+0.03

Testis(g) 0.09%0.01 0.09+0.02 0.09+0.03 0.08+0.02

Female Heart(g) 0.13%0.03 0.12+0.03 0.15+0.03 0.10+£0.03
Liver(g) 1.42+0.10 1.35+0.13 1.39+0.22 1.33+0.17

Right kidney(g) 0.20+0.05 0.22+0.06 0.22+0.08 0.22+0.04

Left kidney(g) 0.26+0.04 0.21+0.05 0.21+0.05 0.25+0.05

Brain(g) 0.48+0.03 0.42+0.03 0.43%0.04 0.44+0.08

Lung(g) 0.25+0.04 0.29+0.04 0.27+0.05 0.25+0.05

Spleen(g) 0.10£0.02 0.11+0.03 0.10%£0.02 0.12+0.02

Thymus(g) 0.09+0.02 0.09+0.02 0.08+0.03 0.10+0.01
Gastrocnemius m.(g) 0.10+£0.02 0.10+0.03 0.08+0.02 0.09+0.03

Ovary(g) 0.19+0.04 0.17+0.04 0.16+0.02 0.18+0.05

Data represent the mean+S.D.

Group V : Control group, Group VI : Low dose group(150 mg/kg/day), Group VII : Medium dose group(300 mg/kg/day), Group VIII :

High dose group(600 mg/kg/day).
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Table 6. Hematological Values of Male and Female BALB/c Mouse in the 4 Weeks Toxicity Study of Aconitum ciliare Decaisne

Pharmacopuncture

Sex Index Group V Group VI Group VII Group VI
Male WBC(10°/ 1) 2.88+0.79 2.88%+0.17 3.12+0.45 3.04%0.54
RBC(10%/ 1) 8.30+0.72 8.39%£0.86 7.84%0.96 8.10+0.55
Hemoglobin(g/dl) 11.86+2.56 9.46+3.14 10.23+2.75 10.14%+2.31
HCT(%) 31.28%1.4 30.77%2.46 32.01£3.33 29.56+1.27
Platelet(10%/ «1) 893.32£26.12 970.33%£29.70 881.11£29.85 863.91+65.32
MCV(fD) 50.89+6.38 48.73+4.41 51.58+7.20 56.04+5.08
MCH(pg) 13.11+£3.79 11.35+£2.53 13.55+0.20 12.61+2.58
MCHC(g/dD 32.87%£3.30 32.21+£4.54 33.83%4.31 32.36+1.45
Female WBC(10%/ 1) 2.75+0.53 3.49+0.66 3.25+0.24 2.90%0.27
RBC(10°%/ 1) 7.24%0.70 7.70£0.76 7.82+1.07 7.79+0.17
Hemoglobin(g/dl) 10.49+1.70 11.18%1.44 1154+2.50 1080+1.46
HCT(%) 31.19£1.92 34.86%£1.85 32.65%4.47 34.15%£2.69
Platelet(10%/ 1) 953.11+£130.32 952.37%61.50 920.40£64.63 878.30%£61.09
MCV(f) 43.09+4.35 46.14+8.18 46.85+11.54 48.91+11.37
MCH(pg) 15.07+2.45 13.16+3.81 16.06+2.76 11.69£3.49
MCHC(g/dD 33.31+£2.17 31.70%£2.45 32.17+3.19 33.70+£4.07

Data represent the mean+S.D.

Group V : Control group, Group VI : Low dose group(150 mg/kg/day), Group VII : Medium dose group(300 mg/kg/day), Group VIII : High
dose group(600 mg/kg/day), WBC : White blood cell, RBC : Red blood cell, HCT : Hematocrit, MCV : Mean cell volume, MCH : Mean
cell hemoglobin, MCHC : Mean cell hemoglobin concentration.

Table 7. Serum Biochemical Values of Male and Female BALB/c Mouse in the 4 Weeks Toxicity Study of Aconitum ciliare Decaisne

Pharmacopuncture
Sex Index Group V Group VI Group VII Group VI
Male Total protein(g/dl) 4.83+0.49 4.66+0.40 4.18+0.52 4.78+0.45
Albumin(g/dl) 1.50%0.38 1.50%0.32 1.43+0.30 1.44+0.17
Total Bilirubin(mg/dl) 0.09+0.02 0.11%0.01 0.08+0.02 0.11+0.03
ALP(IU/D) 35.61+7.85 41.68%2.52 40.23+4.37 39.42+4.61
AST(IU/D 49.20%£8.00 48.93+3.19 51.16%5.73 53.26*7.15
ALT(IU/Y 19.69+1.85 19.04+3.19 18.61+2.48 20.71+4.22
Creatinine(mg/dl) 0.55+0.08 0.48+0.12 0.56+0.09 0.46+0.08
BUN(mg/dl) 21.37+3.48 19.07+2.73 19.03%£5.32 17.58+0.91
Cholesterol(mg/dl) 158.45+31.86 146.80+17.39 140.95+26.33 128.55+19.80
Triglyceride(mg/dl) 65.12+£2.91 57.79£6.05 60.14%£12.19 62.02+£11.24
Glucose(mg/L) 167.18%23.30 172.54%£16.29 178.61£16.90 181.64+21.07
Female Total protein(g/dl) 4.25+0.44 4.52+0.50 4.71+0.40 4.98+0.38
Albumin(g/dl) 1.34%0.19 1.63%0.33 1.54+0.30 1.37+0.23
Total Bilirubin(mg/dl) 0.09£0.01 0.11+0.03 0.09+0.01 0.10+0.01
ALP(IU/D 41.44+4.49 39.34+5.09 37.66%6.29 38.97+6.73
AST(IU/D 54.27+5.61 50.38%4.25 54.44+5.25 51.84+4.69
ALT(IU/D 19.42+2.37 19.01+1.84 21.44%3.00 22.24+0.81
Creatinine(mg/dl) 0.43%0.06 0.42+0.07 0.47%0.08 0.50+0.07
BUN(mg/dl) 19.41+£3.11 19.63£2.61 17.74%2.66 18.65+2.87
Cholesterol(mg/dl) 141.46%20.24 158.22+13.71 140.73+26.14 175.59%£29.25
Triglyceride(mg/dl) 54.87+7.48 60.84+6.65 58.19+5.31 59.40+6.90

Glucose(mg/L)

174.23+25.17

178.47+11.09

152.41+25.44

154.57+10.34

Data represent the mean+S.D.

Group V : Control group, Group VI : Low dose group(150 mg/kg/day), Group VII : Medium dose group(300 mg/kg/day), Group VIII :
High dose group(600 mg/kg/day), ALP : Alkaline phosphatase, AST : Aspartate aminotransferase, ALT : Alanine aminotransferase, BUN :
Blood urea nitrogen.
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Fig. 3. Hematoxylin & Eosin Stained
Liver And Kidney Tissues from Male
And Female BALB/c Mouse Injected
with Aconitum ciliare Decaisne Pha-
rmacopuncture for 4 Weeks.

The BALB/c mouses were treated for
4 weeks and sacrificed. The Group
V showed the normal morphology
and Aconitum ciliare Decaisne ph—
armacopuncture treated groups(Gr-
oup VI, VII, VIII) also had normal
structures. (Magnification, x100).
Group V : Control group, Group VI :
Low dose group(150 mg/kg/day),
Group VII : Medium dose group(300
mg/kg/day), Group VIII : High dose
group(600 mg/kg/day).
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