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A Repeated-dose 28-Day Oral Toxicity Test of Aconitum jaluense Extract
in Sprague-Dawley Rats

Lee Jong Suk, Lee Ji Sun*, Park Yeong-Chul*, Sun Mi Choi and Sanghun Lee”

Acupuncture, Moxibustion and Meridian Research Group, Medical Research Division,
Korean Institute of Oriental Medicine, Daejeon 305-811, Korea
**GLP Centey, Catholic University of Daegu 712-702, Korea

Abstract — A 28-day repeated-dose oral toxicity test was performed to determine the no-observed-effect level (NOEL) and
establish an optimum dose of the highly toxic Aconiti Ciliare Tuber (ACT) used as a folk remedy. Repeated oral doses of
1,250, 2,500, and 5,000 mg/kg/day of the hot water extract of ACT were administered to five male and five female Sprague-
Dawley rats in each group for 4 weeks. The indicators for toxicity included results of examination of common symptoms
and changes in weight and feed intake, eye test, urinalysis, hematological and serum biochemical analyses, and post-mortem
weight measurement of organs, and visual inspections. All animals survived at the end of the experiment; in addition, we
observed no specific test substance-mediated symptoms. We observed no test substance-mediated changes in body weight
and feed intake. We observed statistically significant changes in male OB and pH levels (p<0.05). Further, the biochemical
test showed statistically significant changes in the IP value of male rats and CL" valueoffemalerats (p<0.05). However, all
changes were within historical data. The post-mortem examinations showed no test substance-mediated changes. More-
over, statistically significant changes under the test conditions were confirmed to have been caused by factors other than
the test substance. Thus, the maximum NOEL of ACT extract in rats was estimated to be 5,000 mg/kg/day.
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Table I - Experimental groups in SD rats

Treatment groups Sex No. of rats Number of rats Inject volume (ml/kg/day) Dose ((mg/kg/day)
Normal control (Gl)a) M/F 5/5 1101~1105 / 2101~2105 10 0

Low (G2) M/F 5/5 1201~1205 / 2201~2205 10 1,250
Medium (G3) M/F 5/5 1301~1305 / 2301~2305 10 2,500

High (G4) M/F 5/5 1401~1405 / 2401~2405 10 5,000

9G1: Vehicle control.
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Table II — Definitions of LOAEL, NOAEL and NOEL by three steps of weight-based classification in toxicity test

Weight-based . oo oo . .. Evaluation endpoints
classification Definitions of Criteria (In Korean) Criteria of toxicity (In Korean)
Important compound- . RE Foj@afola] gk o)EAS 71 EA1A W PESHA Fo)A] 9 Adverse effect LOAEL
related changes S CE = EEREN
- S-S o] YA tharell A W EEHA] okl FAIA oS 7R
A Pelsts wal,
Minor compound- - AR gekol|a] An|sl Eko)EA] mi= gk olE o] gl E% Fo] Non-adverse effect NOAEL
related changes ol Qe Era wat.
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BT e BEH| &N
- iz elA WS 7Hd A 0] Qle B0 AW e shA] wst
Noncompound- - Historical data® Hlojup= tjz3t0] Av}elo] nn S £ A& 414 No effect NOEL

related changes e 7 W)
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jBiological significance: Statistical significance between the control and test groups outside the historical data of test system
*Historical data: The range of the control group data obtained by testing (Mean=SD)
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Table III - Clinical signs of male and female rats

Z= ] kT (Table IV).

AlEMFE

PN =tz vlaste] AbsAdFEel Zfol7F A<l Gl
Ak FA AlRAR I ET(G1:19.9)7 vlwsle] g
#FH(G2:21.5, G3:21.5. G4:22.2)01 4 BAA o2 {23t TII=
(p<0.05) B3l o} ALy Wtz uAEEd - W=
F¥ItH(Table V).

Male groups (mg/kg/day)

Female groups (mg/kg/day)

Days Observed signs
Gl (00 G2 (@1,2500 G3 (2,500) G4 (5,0000 Gl (@O G2 (12500 G3 (2,500) G4 (5,000)
0 No finding 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
1-7 No finding 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
8-14 No finding 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
15-21 No finding 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
22-28 No finding 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
29 Terminal Sacrifice 5/ 5 5/5 5/5 5/5 5/5 5/5 5/5 5/5
UNumber of animals with the sign / Number of animals examined.
Table IV — Body weight changes of male and female rats
Week Male groups (mg/kg/day) Female groups (mg/kg/day)
eeks
G1 (0) G2 (1,250) G3 (2,500) G4 (5,000) G1 (0) G2 (1,250) G3 (2,500) G4 (5,000)
0 187.7+3.60 188.3+5.27 189.6+4.67 187.7+4.19 155.3+7.73 154.2+6.53 154.5+4.21 154.7+5.77
1 240.3+8.81 243.1+3.77 242.8+5.73 241.9+9.07 183.7+11.60  183.0+9.31 178.4+7.26 181.5+5.41
2 286.7+10.48 297.4+6.41 293.6+9.62 291.9+14.63  205.3%15.24 207.4+13.89 209.4+9.62 213.6+3.75
3 326.7+13.35 339.8+12.36 335.8+13.70 338.2+23.71 229.3+15.70  221.2+16.77 2235+10.96 226.1+4.42
4 352.3+16.32 370.2x14.65 361.2x1556 366.0+24.63 242.4+19.76  236.7x14.53 244.1*+13.17 238.9%+6.89
Gains®?  164.6+1355 181.9+1756 171.6+1691 178.4+21.92 87.2+17.53 82.5+12.19 89.6+10.43 84.3+10.66
Weight gains in the main groups are body weight difference between week 4 and 1% dosed day.
Table V —Food consumptions of male and female rats
Week Malegroups (mg/kg/day) Female groups (mg/kg/day)
eeks
G1 (0) G2 (1,250) G3 (2,500) G4 (5,000) G1 (0) G2 (1,250) G3 (2,500) G4 (5,000)
0 17.5+3.27 21.0+1.17 21.4+1.90 22.4+2.55 16.4+2.30 17.0+1.93 16.9+1.89 16.4+1.38
1 19.2+1.00 20.3+0.45 20.1+1.23 20.3+1.56 15.1+1.48 14.3+1.16 14.2+1.13 14.7+0.77
2 20.6+1.08 21.7+0.95 21.9+1.34 21.9+1.79 15.0+2.15 14.9+1.80 16.1+1.20 16.3+0.97
3 21.0x1.53 22.4+1.11 22.3+1.21 23.2+2.44 16.1=2.07 14.4+2.03 15.2+2.13 15.2+0.87
4 21.0+1.23 22.2+0.96 21.7+0.63 23.2+2.42 15.9+2.65 14.9+1.47 16.0+1.45 14.8+1.32
Total mean 19.9+1.51 21.5+0.87 21.5+0.84 22.2+1.20 15.7+0.62 15.1+1.10 15.7+1.02 15.5+0.82
Table VI - Ophthalmic findings of male and female rats
) ) Malegroups (mg/kg/day) Female groups (mg/kg/day)
Sites Observed signs
Gl (0) G2 (1,250) G3 (2,500) G4 (5,0000 G1 () G2 (1,250) G3 (2,500) G4 (5,000)
Left eye  No observed signs 5/ 5% 5/5 5/5 5/5 5/ 59 5/5 5/5 5/5
Right eye  No observed signs 5/ 5 5/5 5/5 5/5 5/5 5/5 5/5 5/5

ONumber of animals with the sign / Number of animals examined
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Table VII - Urinalysis of male and female rats
Sex Male Female
Gl G2 G3 G4 Gl G2 G3 G4
Tests® Result Grade
0 1,250 2,500 5,000 0 1,250 2,500 5,000
GLU - 0 5 5 5 5 5 5 5 5
BIL - 0 5 5 5 5 5 5 5 5
KET - 0 5 3 3 3 5 5 5 5
+/- 1 2 2 2
SG <1.005 0
1.010 1 4 2 2 2 3 4 2 3
1.015 2 1 2 2 2 2 1 3 2
1.020 3 1 1 1
pH <6.5 0
7.0 1 1
7.5 2 3 2 3 2 2 1
8.0 3 1 3 1 1 2 3 1 2
8.5 4 1 2 4 2 2 1
PRO - 0 4 3 2 3 5 5 5 5
+/- 1 1 1 3 2
1+ 2 1
URO 0.2 0 5 5 5 5 5 5 5 5
NIT - 0 4 2 1 4 3 3 4 4
+ 2 1 3 4 1 2 2 1 1
OB - 0 1 5 5 4 5 5 5 4
+/- 1 3 1 1
1+ 2 1
LEU - 0 4 4 4 4 5 5 5 5
+/- 1 1 1 1 1

OThe unit of Urobilinogen is Ehrlich unit/d!

GLU: Glucose, BIL: Bilirubin, KET: Ketone body, SG: Specific gravity, RO:Urobilinogen, PRO: Protein, NIT: Nitrite, OB: Occult blood,
LEU: Leukocyte.

Table VIII — Hematological values of male and female rats

Malegroups (mg/kg/day)

Female groups (mg/kg/day)

Tests  Units
G1 (0) G2 (1,250) G3 (2,500) G4 (5,000) G1 (0) G2 (1,500) G3 (3,000) G4 (5,000)
WBC 103/w 3.47+1.17 3.76+0.66 3.70+1.53 4.09+1.72 2.38+1.14 2.17+0.92 267131 1.91+0.92
RBC 106/w 7.84+0.25 7.83+0.43 7.92+0.32 7.63+0.21 7.63+0.06 7.34+0.14 7.59%+0.36 7.61+0.13
HGB g/dl 16.26+0.66 16.30+0.78 16.20+0.53 15.94+0.35 15.76+0.45 15.08+0.56 15.40+0.412 15.38+0.27
HCT % 45.44+1.32 45.16+2.76 44.98+1.90 44.48+1.38 43.62+0.86 41.64+0.83 42.56+1.76 42.80+0.55
MCV f 57.96+0.36 57.68+1.48 56.84+0.60 58.34+0.84 57.12+0.94 56.78+0.39 56.10+0.49 56.20+0.72
MCH pg 20.74+0.56 20.82+0.91 20.48+0.57 20.98+0.67 20.64+0.44 20.52+0.61 20.30+0.60 20.22+0.34
MCHC gd 35.80+0.82 36.10+0.96 36.02+0.72 35.90+0.87 36.10+0.63 36.14+0.87 36.16+0.77 36.00+0.39
RDW % 10.34%+0.36 10.74+0.36 10.62+0.52 10.50%+0.38 9.48+0.22 10.00+0.67 9.82+0.30 9.66+0.24
HDW g/ 2.49+0.14 2.53+0.13 2.54+0.13 2.53+0.14 2.42+0.06 2.44+0.13 2.44+0.05 2.52+0.18
PLT 103/wW 1191.4+10854 1091.0+125.14 1144.8+110.26 1124.8+4891 1198.8+111.49 1185.0+140.22 1177.6+98.12 1169.2+152.43
MPV f 8.12+0.18 8.28+0.08 8.10+0.27 7.98+0.18 8.34+0.18 8.20+0.35 8.10+0.20 8.24+0.31
RET % 1.98+0.20 2.27+0.17 1.82+0.08 2.26+0.32 2.00+0.42 2.03+0.42 1.95+0.35 1.82+0.55
NEU % 9.28+0.78 11.30+0.97 11.76+3.08 11.54+4.03 6.98+1.88 8.16£2.54 8.76+1.94 8.54+0.97
103/w 0.32+0.10 0.43+0.10 0.41+0.11 0.47+0.21 0.16+0.06 0.16+0.03 0.22+0.08 0.17+0.09
LYM % 87.26+1.46 85.10+1.06 84.78+3.22 84.46+4.26 88.32+3.18 86.86+2.82 86.70+3.50 85.94+1.42
103/ 3.03+1.05 3.19+0.52 3.16+1.40 3.46+1.51 2.12+1.07 1.90+0.85 2.34+1.23 1.64+0.79
MONO % 1.62+0.69 2.10+£0.50 1.80+0.29 2.20+0.35 1.94%+0.76 2.20+0.64 2.04+0.72 2.56+0.70
103/wd 0.05+0.03 0.08+0.04 0.07+0.04 0.09+0.04 0.05%0.02 0.05+0.03 0.05x0.01 0.06+0.04
EOS % 1.40+0.34 1.16+0.27 1.28+0.42 1.38+0.28 2.20+1.07 2.34+1.05 2.00+1.14 2.42+0.98
103/w 0.05+0.01 0.04+0.004 0.05+0.02 0.05+0.02 0.04%0.02 0.04+0.01 0.05%0.01 0.04%0.01
BASO % 0.06+0.06 0.10£0.00 0.12+0.08 0.04+0.06 0.08+0.05 0.02+0.05 0.08+0.05 0.04+0.06
103/w 0.00=0.004 0.00+£0.004 0.00+0.005 0.00+£0.004 0.00+0.000 0.00+£0.000 0.00+0.00 0.00+£0.00
LUC % 0.30+0.12 0.22+0.08 0.22+0.084 0.38+0.192 0.46+0.29 0.44+0.30 0.40%0.07 0.50+0.20
103/wl 0.01+0.00 0.01+0.004 0.01+0.007 0.01+0.009 0.01+0.007 0.01+0.01 0.01+0.004 0.01+0.01
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Table IX — Plasma coagulation values of male and female rats

E(p<0.05) X oL}t g |
312 A ArH(Table VID).

9 sk wA e el i

o
o
=
_O'I_l
2
p el
o
o

SloH3T1 HAL

45 TollA BAFCE FolF A
(p<0.05) YERH oW 2 W9 Ul wislo]n] geFe]EA]o]
o] HAFEH el Mgk FYEtH(Table VID). 331

At AvR= iz vlwste] SolRishh PR 99keH Table
IX).

[t

12
S
o
(@)
—
£
ﬂ
N
X
2

nﬁ&&m

Tests Malegroups (mg/kg/day) Female groups (mg/kg/day)
(sec) G1 (0) G2 (1,250) G3 (2,500) G4 (5,000) G1 (0) G2 (1,250) G3 (2,500) G4 (5,000)
PT 9.06+0.78 8.58+0.54 9.24+0.48 8.64+0.684 8.34+0.39 7.92+0.715 7.92+0.45 8.04+0.50
APTT 16.14+2.74 15.56+2.96 16.78+2.17 17.18+1.24 15.42+2.32 15.54+2.89 14.46+2.66 14.92+1.50
Table X — Serum biochemical values of mael and female rats
. Malegroups (mg/kg/day) Female groups (mg/kg/day)
Tests  Units
G1 (0) G2 (1,250) G3 (2,500) G4 (5,000) G1 (0) G2 (1,250) G3 (2,500) G4 (5,000)
ALB gd 3.05+0.03 3.05+0.03 3.09+0.06 3.10+£0.09 3.17+0.05 3.27+0.24 3.17+0.13 3.22+0.06
ALP U/ 289.82+49.31 441.02+78.04 471.28+79.47 458.37+86.72  289.82+49.31 233.59+19.48 266.62+49.99 236.20+30.95
ALT Ul 22.33+2.94 22.34+2.33 25.36+5.33 25.57+5.11 14.72+1.63 14.58+2.45 15.75+3.22 16.97+1.92
AST U/ 71.73+x10.65 69.53+1.86 74.50+7.75 75.69+10.01 70.41+4.07 63.94+7.16 65.45+6.16 68.74+8.88
BIL mg/d 0.10+0.01 0.09%+0.01 0.09+0.01 0.09+0.010 0.16+0.064 0.13+0.039 0.13+0.047 0.17+0.072
BUN mg/d 11.67+1.21 10.42+1.54 11.23+2.10 12.38+2.85 11.75+2.03 12.90+2.51 11.78+1.17 12.69+1.53
CHO mg/d 56.33+8.74 59.70+9.61 57.68+5.96 61.46+9.88 62.66+7.05 74.93+27.53 62.69+13.78  74.13%+8.76
CPK U/ 140.70+33.07 157.09+£30.43 141.15*17.52 166.71+63.79 206.34+88.92 182.86+118.51 161.71+47.57 154.41+58.97
CRE mg/d 0.33+0.04 0.36+0.05 0.35+0.03 0.33+0.03 0.39+0.03 0.35+0.05 0.38+0.02 0.38+0.06
GLU mg/d 155.35+12.00 152.38+19.32 165.88+15.64 166.05+37.38 119.50+9.87 133.13+23.52 133.34+28.36 121.99+35.61
IP mg/d 6.03+0.23 5.86+0.32 5.52+0.27 5.71+0.29 5.03+0.43 4.59+0.24 5.14%+0.30 4.88+0.49
PRO g/d 5.21+0.16 5.21+0.06 5.33+0.06 5.41+0.17 5.25+0.15 5.37+0.44 5.19+0.22 5.36+0.16
TG mg/dl 31.62+10.79  49.87+18.78 47.16x15.74  45.98+17.98 32.53+6.94 28.41+8.48 29.22+9.70 33.75+17.46
AG ratio 1.41+0.08 1.41+0.04 1.38+0.09 1.35+0.09 1.53+0.046 1.56+0.074 1.57+0.03 1.51+0.07
Na* mg/d 139.3+0.87 139.7+0.80 139.0+0.88 139.0+1.23 139.7+0.68 138.5+1.86 138.8+1.82 139.3+1.13
K* mmol// 4.26+0.19 4.15%+0.08 4.26+0.19 4.29+0.25 4.09+0.19 4.18+0.08 4.23+0.18 4.09+0.16
Cr mmol/  110.6%0.82 110.1£2.19 110.8+0.81 110.8+2.69 113.5+1.28 112.6+1.88 112.0+0.47 111.6+1.30
Table XI — Absolute and Relative organ weights of female rats
) Absolute organ weights Relative organ weights
Organ weight (g)
G1 (0) G2 (1,250) G3 (2,500) G4 (5,000) G1 (0) G2 (1,500) G3 (3,0000 G4 (5,000)
Adrenal(L) 0.03+0.007 0.03=0.004 0.03+0.003  0.03+0.002  0.02+0.003  0.02+0.001 0.01+0.001  0.02%+0.001
Adrenal(R) 0.03+0.006 0.03=0.004 0.03+0.003 0.03+0.002  0.01+0.003 0.01+£0.002 0.01+0.001 0.01%=0.001
Pituitary 0.01+0.002 0.01+0.002 0.01£0.002 0.01+0.001  0.01+0.001 0.01+£0.001 0.01+0.001 0.01%0.000
Ovary(L) 0.07+0.013  0.06=0.007 0.06+0.007 0.06+0.013  0.03+0.004 0.03+0.003  0.03+0.003  0.03%+0.006
Ovary(R) 0.06+0.012 0.06=0.006 0.07+0.009 0.07+0.006  0.03+0.004 0.03+0.003  0.03+0.003  0.03%+0.003
Thymus 0.54+0.063 0.48+0.043 0.49+0.074 0.45+0.048 0.24+0.032 0.22+0.020 0.22+0.032 0.20%+0.021
Spleen 0.63+£0.098 0.59+0.059 0.62+0.036 0.57+0.084  0.28+0.023 0.27+0.029 0.28+0.023 0.26+0.036
Kidney(L) 0.77+0.058 0.78+0.057 0.79+0.032 0.77+0.044  0.34+0.014 0.36+0.016 0.35+0.017 0.34%+0.021
Kidney(R) 0.79+0.057 0.81+0.060 0.83+x0.078 0.76+0.039  0.35+0.015 0.37+0.007 0.37+0.030 0.34+0.016
Heart 0.76+0.071 0.77+0.040 0.75+0.051 0.76+0.032  0.33+0.011 0.35+0.006 0.33+0.011  0.34%+0.013
Lung 1.15+0.084 1.08+0.058 1.14+0.052 1.12+0.042 0.51%+0.018 0.49+0.015 0.50+0.007 0.50+0.014
Brain 1.88+0.039 1.85+0.081 1.90+0.077 1.88+0.055  0.84+0.050 0.85+0.042 0.84+0.026 0.84+0.025
Liver 6.66+1.104 6.76=0.767 6.76x0.730 6.53+0.461  2.94+0.268 3.08+0.356 2.97+0.204 2.93+0.218
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Table XII — Absolute and relative organ weights of male rats

Organ Absolute organ weights Relative organ weights

weight (g) G1 (0) G2 (1,250) G3 (2,500) G4 (5,000) G1 (0) G2 (1,250) G3 (2,500) G4 (5,000)
Adrenal(L) 0.02+0.004 0.03+0.001  0.02+0.001 0.03+0.002 0.01+0.001  0.01x0.001 0.01+0.001 0.01+0.001
Adrenal(R) 0.02+0.004 0.02+0.005  0.02+0.002 0.03+0.004 0.01+0.001  0.01x0.002 0.01+0.001 0.01+0.001
Pituitary 0.01+0.001 0.01+0.001  0.01%+0.001 0.01+0.001  0.003+£0.000 0.003+0.0003 0.003+0.0001 0.0030.0002
Testis(L) 1.64+0.0995 1.65+0.146 1.64=+0.125 1.67+0.184 0.50+0.036  0.48%+0.058 0.49+0.040 0.49+0.063
Testis(R) 1.62+0.128 1.63+0.115 1.62+0.116 1.66+0.161 0.50+0.050  0.47+0.049 0.48+0.041 0.49+0.050
Epididymis(L) 0.41+0.033 0.42+0.028  0.42+0.017 0.42+0.030 0.12+0.010  0.12+0.010 0.13+0.008 0.12+0.009
Epididymis(R) 0.42-+0.030 0.41+x0.032  0.42+0.010 0.43+0.020 0.13+0.012  0.12+0.013 0.13+0.008 0.13+0.005
Thymus 0.63+0.137 0.77+£0.051  0.59%+0.094 0.68+0.075 0.19+0.047  0.22+0.015 0.17+0.021 0.20+0.017
Prostate 0.34+0.058 0.37+0.046  0.36+0.035 0.360.068 0.10+0.018 0.11+0.014 0.11+0.011 0.11+0.016
Spleen 0.80+0.055 0.83+x0.065 0.85%+0.115 0.78+0.041 0.24+0.020  0.24+0.012 0.25+0.024 0.23+0.008
Kidney(L) 1.19+0.135 1.13+0.051  1.28+0.103 1.25+0.069 0.36+0.033  0.33+0.008 0.38+0.028 0.37+0.015
Kidney(R) 1.20+0.099 1.17£0.071  1.27+0.062 1.24+0.057 0.36+0.024 0.34x0.017 0.38+0.022 0.36+0.025
Heart 1.11+0.054 1.06+0.058 1.13+0.070 1.12+0.075 0.34+0.012 0.31%0.019 0.34+0.014 0.33+0.006
Lung 1.36%0.111 1.41+0.104 1.45+0.106 1.46+0.083 0.41+0.020  0.41+0.023 0.43+0.030 0.43+0.022
Brain 1.97+0.065 1.99+0.101  1.96+0.022 2.05+0.066 0.60+0.043  0.57+0.044 0.59+0.028 0.61+0.052
Liver 9.48+0.859 10.07x0.611 10.41+0.800 10.31+0.843 2.88+0.149 2.90+0.121 3.10+0.177 3.03+0.055
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