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Abstract - The object of this study was to obtain single oral dose toxicity of Arisaema Rhizome (4risaema amurense f.
serratum (Nakai) Kitag) aqueous extracts. Arisaema Rhizome (Chunnamsong in Korean) is one of the most important folk
remedy plants used in Asia. In the study, a 28-day rat oral gavage study has been conducted with the extracts from Arisaema
Rhizome at dose of 1,250, 2,500 and 5,000 mg/kg/day. The following endpoints were evaluated: clinical observations, body
weight, gross and microscopic pathology, clinical chemistry, and hematology. Based on the analysis of these endpoints, it
was estimated that NOEL (no observed effect level) for male rats and NOAEL (no observed adverse effect level) for female
rats are 5000 mg/kg/day of the water-extracts from Arisaema Rhizome.
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Yoo et al., 2007).
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Table 1. Experimental design used in single dose toxicity test

Group Sex NQ. of Dosage  Total Dose
animals  (ml/kg/day)  (ml/kg)
GIM"  Male 5 10 0
G2M  Male 5 10 1,250
G3M  Male 5 10 2,500
G4AM  Male 5 10 5,000
GIF*  Female 5 10 0
G2F  Female 5 10 1,250
G3F  Female 5 10 2,500
G4F  Female 5 10 5,000

*M: Male, F: Female. Vehicle control: distilled water 20 ml/kg
as vehicle in this study. All test articles in vehicle were once
orally dosed in a volume of 10 ml/kg. Dissolved in distilled
water.
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CHO (total cholesterol), PRO (total protein), CP K(creatine
phosphokinase), ALB (albumin), BIL (total bilirubin), TG
(triglyceride), IP (inorganic phosphorus), A/G ratio (albumin/
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Table 2. Mortalities observed in female and male mice of single dose toxicity test”

Group Day after dosing Total"
ID* 0" °1 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
GIM 0 0 0 0O0O0OOUOUOOOOOOOOOO0OO0O0O0O0O0O0O0O0 0 0 0/5(0%)
G2M 0 0 0 0 00O OOOOOOOOOOOOOOOO0OO0OO0O0O0O0 0 0 0/5(0%)
G.M 0 0 0 O0OO0OOOOOOOOOOOOOOOOOO0OO0OO0OO0O0O0O0 0 0/5(0%)
GaM 0 0 00O O0OO0OOOOOOOOOOOOOOOOOO0OO0OO0OO0OO0O0 0 0/5(0%)
GIFF 00 00O0OOOOOOOOOOOO0OOO0O0OOO0O0O0O0O0 0 00/5(0%)
G2F 000O0OOOOOOOOOOOOOO0OOOO0OOO0OOO0OOO0O0O0 0 05(0%)
G3F 0 0O0OO0OOOOOOOOOOOOO0OOOOOOOOOO0OO0O0O0 0 0/5(0%)
G4F 0 0O0O0OO0OOOOOOOOOOOOOOOOOOOOOO0OO0O0 005(0%)

“Number of died animals.
YGroup ID was listed in Table 1.
*Dosing day.

“Total mortalities during 28 days of observation periods died animals/total observed animals (n=5).

“M: Male, F: Female.
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100%) M4 HEF7S ARt Table 2). A HE Aol A o gk SANE A Rk Table 4).
A= @ ZAere] ME o Ax 27
Az H3Hbody weight change) % ZA|ZH(body weight gains) QAR AT (Table 5-1, 52, 5-3), & 2E A| &l A
& S A3 RE AIFEATOT AR FEAd 0~5,000 mg/kg F-ofrol| A Fed FE=Hol| of g Yo 3
of vlaf vhax 7P Bolot A o= Fol Al o= = A= QIAT 1 9], 32.0] T 5 (transparency) ] ¥
Epol| Atz 3} vlalate] 5014 gl AlTHshs jIlt 8}, e (protein), A4 (ketone body) 7} #2E] 9l oL, &
(Table 3). T oulgke] AEEA fFo)EA o] gl A1 dHErA W
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Table 3. Body weight gains in female and male mice of single dose toxicity test”

Interval
Group D" Day 0°~7 Day 8~14 Day 15-21 Day 22-28 Gains” N
GIM’ 272.6 £ 6.9 2712 £ 9.4 2703 = 11.7 271.2 £ 14.95 166.7 £ 8.0 5
G2M 2712 £ 94 3164 £ 11.9 350.0 £ 11.5 372.1 £ 104 1572 £ 53 5
G3M 2703 £ 11.7 319.6 £ 13.0 3548 + 13.8 379.2 £ 13.2 163.7 £ 9.2 5
G4AM 271.2 £ 14.95 319.5 £ 20.01 3547 £ 25.48 375.6 £ 31.01 160.7 £ 22.85 5
GIF' 176.8 £ 5.1 207.5 + 6.7 217.8 £ 4.9 229.1 £ 11.6 763 £ 94 5
QG2F 1775 £ 9.0 203.0 £ 16.2 2225 £ 9.6 230.7 £ 19.1 742 = 16.6 5
G3F 176.3 £ 4.4 208.7 £ 9.2 227.0 £ 6.7 235.1 £ 12.5 784 + 11.8 5
G4F 176.1 £ 11.6 203.0 = 11.6 217.4 = 16.0 2342 £+ 12.6 78.0 = 12.4 5
“Values are expressed as mean + S.D. of four mice.
YGroup ID was listed in Table 1.
*Day of dosing after overnight fasted.
“Weight gains in the main groups are body weight difference between week 4 and lstdosed day.
“M: Male, F: Female.
Table 4. Ophthalmic findings in female and male after treatment
, Sites Observed signs
Group 1D Left eye Right eye No observed signs No observed signs
GIMY 5/5 5/5 5/5 5/5
G2M 5/5 5/5 5/5 5/5
G3M 5/5 5/5 5/5 5/5
G4M 5/5 5/5 5/5 5/5
GIF 5/5 5/5 5/5 5/5
G2F 5/5 5/5 5/5 5/5
G3F 5/5 5/5 5/5 5/5
G4F 5/5 5/5 5/5 5/5

“Values are expressed as mean + S.D. of four mice.
M: Male, F: Female.
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Table 5-1. Urinalysis of male and female rats

Groups (mg/kg/day)

Male Female
Tests” Result Grade 5 5 5 5 5 5 5 5
GIM* G2M G3M G4M GIF’ G2F G3F G4F
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 4 5 4 5 5 5 5
+/- 1 0 1 0 1 0 0 0 0
SG <1.005 0 0 0 0 0 1 1 1 0
1.010 1 4 2 4 1 3 4 4 3
1.015 2 0 2 0 3 1 0 0 2
1.020 3 1 0 1 0 0 0 0 0
1.025 4 0 1 0 0 0 0 0 0
=>1.030 5 0 0 0 1 0 0 0 0
pH <6.5 0 0 0 0 0 1 0 0 0
7.0 1 0 1 0 1 1 1 1 1
7.5 2 2 0 0 1 2 3 3 2
8.0 3 3 3 5 1 1 1 0 1
8.5 4 0 1 0 2 0 0 1 1
PRO - 0 1 0 2 0 5 5 5 5
+/- 1 4 5 2 4 0 0 0 0
1+ 2 0 0 1 1 0 0 0 0
URO 0.2 0 5 5 5 5 5 5 5 5
NIT - 0 4 5 5 5 3 5 4 5
+ 2 1 0 0 0 2 0 1 0
OB - 0 3 2 5 5 5 5 5 5
+/- 1 2 3 0 0 0 0 0 0
LEU - 0 3 1 3 2 3 4 5 5
+/- 1 2 4 2 3 2 1 0 0

“The unit of urobilinogen is ehrlich unit /dI.
YM: Male, F: Female.

GLU: glucose BIL: bilirubin KET: ketone body SG: specific gravity PRO: protein URO: urobilinogen.

NIT: nitrite OB: occult blood LEU: leukocyte.

AAF A GLU, BIL, URQOIA = BE FollA $Ao=
9lom SG, pH, PRO, LEU9] oFe- 9]0 whe gko)

< WA A

OB 29|14 NIT, LEVE 47 o
ek

gt A}

HAA AYT P02 oot AN e
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Table 5-2. Urine sediments of male and female rats
Urine sediments
Groups (mg/kg/day)
) Male Female
Tests Result  Severity . Z
GIM G2M G3M G4M GIF G2F G3F G4F
0 1,250 2,500 5,000 0 1,500 3,000 5,000
- 0 5 4 5 5 5 5 5 5
RBC
+/- 1 0 1 0 0 0 0 0 0
- 0 5 5 5 5 4 5 5 5
WBC
+/- 1 0 0 0 0 1 0 0 0
EPITHELIAL CELL - 0 5 5 5 5 5 5 5 5
- 0 4 3 3 5 4 5 4 4
CASTS
+/- 1 1 2 2 0 1 0 1 1
No. of animals 5 5 5 5 5 5 5 5

“M: Male, F: Female.

Table 5-3. Urine volume and color of male and female rats

Urine volume and color of rats

Group ID” Tests
Volume (ml) Color-yellow No. of animals

G1My 10.4 +£ 1.95 5 5

G2M 12.0 + 1.87 5 5

G3M 11.8 £ 1.30 5 5

G4M 11.8 + 3.96 5 5

GIFY 88 + 1.79 5 5

G2F 84 + 2.07 5 5

G3F 94 + 2.07 5 5

G4F 8.0 = 2.00 5 5
“Values are expressed as mean + S.D. of four mice.
M: Male, F: Female.
6), ©5T-(NEU), - (MONO) 3 SAFHEOS)= A HCT = off gk 4 vh 9 PRO, A/G 4= A-&=rollA 242}
2|7} gl A o) 3k A E(p<0.05) YRR o A Akl et ﬁi7}(p<0 05) YERA oLt & ﬂf*éol gl
9] (historical data)u] ¥iste]H, PLT 4| & F-&rollA] A Aol H]/\l %ﬁﬁrﬁﬁ tﬂﬁ}i%@ Ak

)&k 727 H(p<0.05) YERR o A 91 ) sk ghgke] o
HIAE EE —fref Hsl2 FAH

FNAslsbA AL
Aslsld HAA I (Table 7), 59 AST =27} thz=-3¢}
H|waho] Fgakrtoll A f-2)8 7Ha7H(p<0.05) YR oL &
2ko) 24 o] ¢l 1 AR 9 U] W3l e whtke]o] A 32 A -9

A7 Table 9), thx3} w]aLsle] Solwl
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Table 6. Hematological values of male and female rats

Hematological values

Groups (mg/kg/day)

Tests - Units = o p (0)  G2M (1,500) G3M (3,000) G4M (50000  GIF* (0)  G2F (1,500) G3F (3,000)  GAF (5,000)
WBC 103/uL 2.75 £ 1.705 3.29 £ 2249 2.66 = 1.348 276 £ 0.559 2.87 + 0.904 3.08 + 0.565 2.67 + 0.802 2.85 + 0917
RBC 106/uL 7.96 + 0363 8.07 £ 0409 7.86 = 0284 7.74 £ 0.192 8.07 + 0.214 8.03 + 0.262 7.85 £ 0.260  7.83 + 0.103
HGB g/dL 16.00 £ 0.510 1572 + 0.277 15.72 £ 0.327 15.70 = 0.158 16.16 £ 0.329 15.84 + 0.365 15.96 + 0439 1552 + 0311
HCT % 44.62 + 1.882 4392 £ 1.596 44.02 + 1.486 43.74 + 1.001 46.56 = 0.716 45.58 + 1.055 4524 + 1.547 44.36 + 0.792
MCV flL  56.08 £ 1.832 5448 + 1.085 56.02 + 0.887 56.56 = 0.555 57.72 £ 1.028 56.78 + 0.988 57.58 + 0.630 56.70 + 1.325
MCH pg 20.10 + 0.857 19.46 = 0.706 20.00 = 0.574 20.30 + 0.524 20.04 + 0.365 19.74 £ 0313 20.30 £ 0.394 19.80 £+ 0.561
MCHC g/dL 35.84 + 0.786 35.76 = 0.737 35.74 + 0.669 35.92 + 0.779 34.72 + 0.179 34.76 + 0.207 3524 £ 0.602 34.96 = 0.416
RDW % 11.12 £ 0.701 10.58 + 0.683 10.42 + 0.438 10.86 £ 0.673 9.88 £ 0.342  9.82 + 0.377 10.06 £ 0.270  9.92 + 0.383
HDW g/dL 277 £ 0.156 2.81 + 0392 270 £ 0.267 2.86 + 0.229 240 £ 0.050 2.50 £ 0.129  2.53 + 0.158  2.45 + 0.056
PLT 103/uL 1061.00 + 66.144 114640 + 82.764 1024.20 + 138655 106240 + 61.699 1134.80 £ 40905 109220 + 69.572 964.80 + 54.154 109340 + 182.634
MPV fL 8.56 = 1.036  8.06 = 0.261 8.02 + 0.130 7.96 + 0.134 840 £ 0.235 8.14 £ 0.114 856 = 0378 8.36 = 0.365
RET % 1.55 + 0.185 140 + 0.137 1.70 £ 0.174 1.72 £ 0314 149 £ 0396 1.66 = 0326 1.54 + 0.348  1.69 + 0.246
NEU % 1596 + 6474 10.14 £ 2513 10.78 + 2988 11.72 £ 3.865 9.58 £ 3477 8.86 + 1.621 12.32 + 6.286 10.58 + 3.522
103/uL 044 £ 0300 029 £ 0.126 027 + 0.131  0.33 + 0.136 026 £ 0.079 0.27 + 0.040  0.30 + 0.128 030 + 0.113
Y™ % 7996 £ 6.398 85.52 + 3.461 84.80 + 4.059 83.84 £ 4518 85.00 £ 3.407 86.18 + 1.982 81.22 + 6.840 84.44 + 3.659
103/uL 220 + 1.460 2.88 +2.058 228 + 1.221 231 + 0453 245 £ 0.831 2.66 £ 0.522 220 = 0.820 2.41 = 0.797
MONO % 1.74 + 0428 2.10 +£ 0.539 1.72 £ 0.311  1.66 £ 0.586 2.12 +£ 0.268 234 + 0.702 248 + 0.722  2.18 + 0.217
103/uL  0.04 £ 0.023 0.06 £ 0.034 0.05 £ 0.022 0.05 + 0.021 0.06 £ 0.025 0.07 = 0.023  0.06 £ 0.018 0.06 £ 0.022
EOS % 1.74 + 0.152  1.70 = 0.728  2.12 £ 1.195 2.12 £ 0396 2.78 +£ 0.554 2.00 = 0.671  3.40 + 2419 1.94 + 0.577
103/uL  0.05 £ 0.023  0.04 £ 0.011 0.05 £ 0.019 0.06 + 0.015 0.08 = 0.019 0.06 = 0.027 0.09 + 0.065 0.06 £ 0.023
BASO % 0.14 + 0.114  0.14 + 0.055 0.14 £ 0.114 0.16 £ 0.089 0.14 = 0.055 0.04 = 0.055 0.16 + 0.134  0.04 + 0.055
103/uL  0.00 + 0.004 0.00 £ 0.005 0.00 = 0.000 0.00 + 0.005 0.00 £ 0.004 0.00 = 0.000 0.00 £ 0.004 0.00 £ 0.000
% 050 + 0.274 038 + 0.217 040 £ 0.071 048 £ 0303 042 +£0.179 0.64 = 0.152 046 + 0.207 0.76 + 0.152
103/uL  0.01 £ 0.008 0.02 + 0.018 0.01 £ 0.005 0.0l + 0.009 0.01 £ 0.004 0.02 + 0.007 0.0l £ 0.011 0.02 £+ 0.005
No. of animals 10 10 10 10 10 10 10 10
“M: Male, F: Female
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Table 7. Serum biochemical values of male and female rats

Groups (mg/kg/day)

Tests Units  GIM’ (0)  G2M (1250) G3M (2,500) G4M (5,000)  GIF® (0)  G2F (1,500)  G3F (3,000)  GA4F (5,000)
ALB  gdl  3.19 + 0076 321 + 0018 3.19 + 0.056 3.15 + 0.031 3.06 = 0.061  3.I1 = 0.081  3.05 = 0.0490 3.05 + 0.034
ALP U/ 432.14 + 86.604 382.94 + 73.935 399.42 + 73.457 377.95 + 50.126 273.90 + 47.753 256.89 + 49.703 242.93 + 47.824 305.93 + 62.566
ALT Ul 2208 + 2818 1939 + 2056 2041 + 2216 1924 + 1.119 22.04 + 3.016 1945 + 1.842 1824 + 3.192 20.65 + 1.433
AST  UIl 8109 + 5932 7512  8.174 68.64 5224 70.36 + 4490 89.00 = 3.551 8344 + 8481 82.27 + 9.965 91.87 + 9.046
BIL mgdl  0.10 + 0017 0.10 + 0.008 0.10 = 0.011  0.10 + 0.007 0.15 + 0.020  0.15 + 0.017  0.16 + 0.05 0.13 + 0.015
BUN mgdl 1149 + 1.204 1028 1423 1112 + 0382 1133 = 0.998 1439 + 0.889 14.09 + 2.614 13.51 = 1.544 12.81 + 1.983
CHO mgdl 5072 + 6.928 52.18 = 3.494 4827 + 6457 4936 = 4.871 63.87 + 20236 60.57 + 10.259 57.04 = 9.239 57.49 = 10.521
CPK UM 19119 + 75.791 171.92 % 68.771 137.34 + 32.514 136.00 % 64.720 207.66 + 101.474 204.13 + 94.869 147.17 % 37.057 204.18 + 92.561
CRE mgd 042 + 005 036 £ 0030 036 = 0.062 035+ 0051 042 = 0.103 038 £ 0.021 040 + 0.039 0.38 + 0.063
GLU nmg/dl 15123 + 28.045 157.87 + 23.671 141.03 = 16.669 146.90 £ 10.015 118.91 + 13.701 12692 = 19.847 116.66 + 13.025 111.93 + 8.648
P mgdl 568 +0619 519+ 0577 564+ 0415 539+ 0503 522+ 1027 501 = 0271 489 £ 0.864 473 £ 0.491
PRO gdl 553 +0294 584 +0.103 566+ 0160 558+ 0155 514+ 0160 5.5+ 0089 511 +0.179 509 + 0.132
TG mgdl 3087 + 9.130 32.58 = 8959 3142 £ 5696 29.95 + 6750 29.50 + 5.022 30.09 + 4586 29.56 + 2.238 3337 + 15213
AG ratio 137 £0.115 123 + 0054 130 +0.098 130 = 0.059 147 + 0.045 1.52 + 0.040 149 = 0.094 150 + 0.071
Na+ mgdL 137.44 = 1.078 137.82 = 0311 137.56 £ 0416 137.02  0.540 137.56 + 0.522 137.04 + 0.976 137.06 = 1.115 137.12 + 1.221
K+ mmol/L 400 £ 0265 4.02 + 0211 402 £ 0232 408 + 0.165 3.80 £ 0289 3.69 + 0.032 379 + 0.199 3.9 % 0.154

Cl-

mmol/L 109.50 + 0.908 108.98 + 1.078 108.90 + 1.027 111.06 + 1.322 111.22 + 0.335 110.74 + 1.282 110.94 + 1.282 111.98 + 1.322

“M: Male, F: Female.

Table 8. Plasma coagulation values of male and female rats

Plasma coagulation values

Groups (mg/kg/day)

Tests
GIM (0) G2M (1250) G3M (2,500) G4M (5000) GIF’ (0)  G2F (1250) G3F (2,500) GA4F (5,000)
PT (sec) 9.5 + 1.020 10.7 = 1.671 10.03 + 0.476 10.23 + 0.707 8.6 + 0.481 837 + 0.524 8.64 = 0361 843 + 0.455
APTT (sec) 17.22 + 0.876 25.56 + 14249 19.24 = 1.163 18.76 + 1.060 16.76 + 2.302 16.28 + 1.161 15.46 + 1.119 16.68 + 1.316
No. of 10 10 10 10 10 10 10 10
animals

M: Male, F: Female.
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Table 9. Relative organ weights of male and female rats (% body weight)

Absolute of organ weights (g)

Organ weight
(®

Groups (mg/kg/day)

GIM® (0)  G2M (1,500) G3M (3,0000 G4M (5,000)  GIF* (0) G2F (1,500)  G3F (3,0000  G4F (5,000)

Adrenal (L)
Adrenal (R)
Pituitary
Testis (L)
Ovary (L)
Testis (R)
Ovary (R)

0.0091 =+ 0.00236 0.0094 = 0.00145 0.0095 + 0.00148 0.0106 + 0.00115 0.0342 + 0.00554 0.0170 =+ 0.00302 0.0165 = 0.00198 0.0177 £ 0.00313
0.0092 =+ 0.00207 0.0090 £ 0.00077 0.0100 = 0.00194 0.0109 + 0.00103 0.0357 + 0.00479 0.0168 £ 0.00171 0.0155 = 0.00198 0.0168 + 0.00329
0.0035 £ 0.00033 0.0036 + 0.00072 0.0039 £ 0.00037 0.0038 + 0.00056 0.0158 £ 0.00252 0.0071 + 0.00085 0.0071 £ 0.00088 0.0065 + 0.00128
0.4660 + 0.04651 0.5177 + 0.01808 0.4856 + 0.04294 0.5064 + 0.03412 - - - -

- 0.0638 £ 0.00388 0.0293 + 0.00635 0.0281 + 0.00355 0.0307 + 0.00867
0.4726 + 0.05539 0.5088 + 0.01319 0.4880 + 0.04712 0.5049 + 0.03496 - - - -

- 0.0706 £ 0.00573 0.0304 + 0.00541 0.0307 + 0.00293 0.0321 + 0.00376

Epididymis (L) 0.1380 + 0.01876 0.1463 + 0.01090 0.1435 + 0.00832 0.1410 + 0.01223 - - - -
Epididymis (R) 0.1371 + 0.02603 0.1418 £ 0.00708 0.1395 + 0.00955 0.1485 + 0.01020 - - - -

Thymus
Prostate
spleen
kidney (L)
kidney (R)
Heart
Lung
Brain

Liver

No. of animals

0.1793 £ 0.01638 0.1876 = 0.04073 0.1882 + 0.03278 0.1830 + 0.02493 0.4375 + 0.02234 0.2113 £ 0.02429 0.2028 £ 0.02950 0.2358 + 0.02909
0.1318 £ 0.04986 0.1472 + 0.01555 0.1584 + 0.02335 0.1679 + 0.02796 - - - -
0.2238 + 0.02323 0.2316 + 0.02183 0.2445 £ 0.01273 0.2296 + 0.00842 0.6421 £ 0.07555 0.3064 + 0.02386 0.2712 £ 0.01820 0.2779 + 0.04745
0.3207 £ 0.03206 0.3584 + 0.01703 0.3392 + 0.01877 0.3428 + 0.02537 0.8068 + 0.06592 0.3782 + 0.03313 0.3705 £ 0.02119 0.3748 + 0.02724
0.3202 + 0.03525 0.3544 + 0.02089 0.3487 + 0.01713 0.3444 + 0.02208 0.8113 + 0.03435 0.3664 + 0.02311 0.3908 + 0.03686 0.3933 + 0.03385
0.3328 £ 0.01357 0.3369 + 0.02993 0.3343 + 0.02086 0.3417 + 0.01450 0.8213 + 0.02899 0.3931 =+ 0.03295 0.3911 + 0.01959 0.4233 + 0.04707
0.4667 + 0.04141 0.4681 + 0.05628 0.4974 + 0.01111 0.4650 + 0.03557 1.1766 + 0.06693 0.5422 + 0.04338 0.5405 + 0.02245 0.5489 + 0.05076
0.5827 £ 0.02444 0.5855 = 0.03008 0.5590 + 0.02044 0.5875 + 0.02817 1.8983 + 0.03422 0.8907 + 0.06302 0.8750 = 0.06347 0.8884 + 0.05165
2.9436 + 0.08477 3.0217 £ 0.18573 2.9043 + 0.18960 2.8736 + 0.07622 5.8848 + 0.34909 2.9560 + 0.09284 2.8863 + 0.13260 2.9283 + 0.18597
10 10 10 10 10 10 10 10

“M: Male, F: Female.
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