J. Toxicol. Pub. Health
Vol. 22, No. 4, pp. 445-452 (2006)

==
G

(Araliaceae)
A%t AL

Official Journal of

, Korean Society of Toxicology

Available online at hitp://www.toxmut.orkr

HSON FE FEBC 45 HER0| SYAH

0o
I
oY
N
A
o
kJ
Ho
4>
Ofo
o
I
2]
02
]
™
o
[~
N
it
I
o
]

Four-week Repeated Oral Toxicity Study of the Extract
of Aralia elata in Rats

Ju Youn Jin, Hee Kyoung Yang, Ji Min Kim, Mun Su Ko, Hyun Ju Hong, Young Gun Jin,

Dong Gun Kim, Sang Chul Kim, Il Lee, Min Kyong Hyon, Sang Chui Kang,
Jae Hoon Kim and Young Jae Lee

Department of Veterinary Medicine Cheju National University, Jeju 690-756, Korea
Received September 4, 2006; Accepted September 25, 2006

ABSTRACT. Aralia elata, a common medicinal and culinary herb, has been consumed for centuries
without any reported adverse effects. However, due to its limited safety information, we decided to
investigate the repeated-dose toxicity of ethanolic extract of Aralia elata. The test was administered
once daily by the gavage to male and female rats at doses of 0, 250, 500 and 1,000 mg/kg/day for
four weeks. Throughout the study, no treatment-related deaths or clinical signs were observed. Also,
no apparent changes were detected in ophthalmoscopy, urinalysis, serum biochemistry, hematology
and gross necropsy. The test result showed a significant decrease in body and heart weight of males
treated with 250 mg/kg of extract of Aralia elata compared to normal control, a significant increase in
relative brain weight and adrenal weight in females treated with 250 mg/kg of extract compared to
normal control. However, all these changes were not considered toxicologically important due to irrele-
vant dose-response relationship to gross and microscopic findings. Histopathologically, abnormal
changes were not observed in any target organs. On the basis of these results, the NOAEL of extract
of Aralia elata was estimated to be more than 1,000 mg/kg/day under the tested conditions.

Keywords: Aralia elata, Repeated four-week oral toxicity, Rats.
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Table 1. Experimental groups in SD rats

Treatment Dose No. of rats
groups (mg/kg/day) Male Female
Normal control (1) 0 10 10
Sham control (II) 0 10 10
Aralia elata (ill) 250 10 10
Aralia elata (IV) 500 10 10
Aralia elata (V) 1,000 10 10
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Table 2. Mortality and clinical signs in rats treated orally
with Aralia elafa ethanol extract for 4 weeks

Dose Final mortality Clinical signs
Groups  (mgkgiday) “Male Female  Male Female
! 0 0/10 0/10 - -
il 0 0/10 010 - -
il 250 1/10 0/10 - -
v 500 0/10 1/10 - -
\ 1,000 0/10 1710 - -

Values are expressed as the number of dead animal/total ani-
mal.
-: no clinical signs.

—e i g/kg

SO 0.2% MC 7
———w--—— 250 mg/kg T -

BOY g 500 mg/kg gl T Y
— - — 1,000 mg/kg ,",,, *

300

250

Body weight (g)

200 -

150

0 ; 1‘4 21 28
Days
Fig. 1. Body weights in SD rats administered orally with

Aralia elata for 4 weeks. * : Significant differences as com-
pared with 0 mg/kg at p < 0.05.



448 J. Y. Jin et al.

HE Hat Alg ¥ 2 d3Ye Hal
7 260 mgkg Tzl g thzzol Hlsh #of A AN ANTE Tt 29 AEAREE =4HE
A ATHARE EHG AT A BE AAT R Uz R &, & BF AR EIA hELE Aelol AF7IZE
oM Fofd whet A1Fe] Mk AEHA| BUTHFG. 1). ot FrolAd Sle Wske BEHA et

Table 3. Urinary analysis of SD rats administered orally with Aralia elata ethanol extract for 4 weeks

" Sex Male Female
ems
Dose (mg/kg) O(N*) 0 (MC? 250 500 1,000 0(N*) 0(MCP 250 500 1,000
1.000
1.005 1
Specific 1.010 1 1
ravi 1.015
gravity 1,020 1 1 1
1.025 4 4 3 3 3 4 3 4 3 3
1.030
5 1 1 2 2
6 3 3 2 2 3 4 4 4 1 1
pH 7 1 1
8 1
9
neg 4 4 4 4 3 4 4 4 4 4
Leukocytes 10~25 1
(tfeuko®/ul) 75
500
Nitrite neg 4 4 4 4 4 4 4 4 4 4
pos
neg 1 1
Protein 10 1 2 3 1 2
(mg/d)) 30 4 4 4 3 2 4 3 2 3
100
normal 4 4 4 4 4 4 4 4 4 4
Glucose 50
100
(mg/dl) 300
1000
neg 1 1 1 2 2 1 1 2 2 2
Ketones trace 3 3 3 2 2 3 3 2 2 2
(mg/dl) + 1
++
normal 3 4 4 4 4 4 4 4 4 4
Urobilinogen 2‘ 1
(mg/dl) 8
12
neg 4 4 4 4 3 4 4 4 4 4
Bilirubin + 1
(mg/dl) ++
+++
neg 4 4 3 3 3 4 4 4 4 3
Hemoglobin 10 1 1
(Ery*/ul) 50 1 1
250

Each values are incidence of four animals.
*Normal control.

®0.2% Methyl cellulose.

‘Leukocyte.

Erythrocyte.
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Table 4. Ophthalmoscopy of SD rats administered orally

with Aralia elata ethanol extract for 4 weeks

Dose (mg/kg) A
Sex
0(N*) O(MC" 250 500 1,000 .
Male No. of animals 10 10 10 10 10
Normal 10 10 10° 10 10
Female NO- of animals 10 10 10 10 10
Normal 10 10 10 10 10

“Normal control.
®0.2% Methyl cellulose.
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Table 5. Hematological values of SD rats administered orally with Aralia elata ethanol extract for 4 weeks

——
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Dose (mg/kg)
Sex Items
0 (N%) 0 (MC" 250 500 .1,000
WBC (10%mm?) 6.68 + 0.81 6.60£0.94 6.27 £ 0.92 625+122 7.20+£1.10
RBC (10%/mm?®) 7.31+053 7371034 7.85+0.38 7.38+0.33 7.85+0.66
Hgb (g/di) 16.94 +1.02 1759+ 1.35 17.86 £ 0.97 17.80 + 0.64 18.09 £ 1.05
Male Hct (%) 4222 +2.40 4266 £2.74 43.77 £2.06 43.29+1.82 45.01£3.02
PLT (10%mm®) 643.33 £61.33 605.63 £40.77 612.71 £58.75 591.25 + 83.17 616.25 + 53.65
MCV (um®) 57.89+1.83 57.88 + 1.64 55.86+0.38 59.00 £ 1.31 57.38 £ 1.60
MCH (pg) 2320+ 1.15 2385+1.11 22.74 £0.83 24.11 £ 0.61 23.10+£0.86
MCHC (g/dl) 4012 £1.02 4123+ 114 40.76 + 0.84 4114+ 0.89 40.23+0.91
WBC (10¥mm?) 6.33+1.32 6.05+0.86 570+148 6.51 £0.82 6.54 +1.21
RBC (10%/mm?) 7231048 6.91+040 7.37+066 7.39+0.56 7.43+£0.58
Hgb (g/dl) 16.93 £ 0.92 16.88 + 0.59 1741 £ 1.41 16.89 £ 0.92 17.20£1.59
Female Hct (%) 40.83 +2.63 39.68 £ 1.95 41.89+4.13 41.03+248 41.96 £3.74
PLT (10%/mm?®) 637.88 £ 92.63 657 +65.27 627.13 £46.44 668.57 + 85.60 684.43 +79.24
MCV (pms) 56.50+1.85 5713+ 1.89 57.00+£1.69 5657 +2.23 56.43 £ 1.51
MCH (pg) 23.44 +£0.86 24431120 2368+0.83 2294+ 143 23.131+1.04
MCHC (g/dl) 41.46 £ 1.08 4255 £ 1.37 41.61+0.86 41.21+£1.07 40.99 +0.87
Each values are mean £ S.D. (n=10).
“Normal control.
®0.2% Methy! cellulose.
Table 6. Biochemical serum values of SD rats administered orally with Aralia elata ethanol extract for 4 weeks
Dose (mg/kg)
Sex ltems
0 (N?) 0 (MC?) 250 500 1,000
ALT (Ul 53.88 +£15.77 5740 £ 16.25 5550+ 1143 576311294 62.00+18.77
Male AST (1UN) 167.64 +29.20 163.14 £27.20 14485+ 17.77 139.28 + 19.87 158.74 £ 19.57
BUN (mg/dl) 15.24 £ 1.48 15.23+245 1538+ 0.93 14.66 +2.85 16.01+£2.10
Creatinine (mg/dl) 0.95+0.07 0.91+0.07 0.97 £ 0.05 0.95 £ 0.07 0.99 £ 0.08
ALT (1UN) 53.88 + 15.77 5740+ 16.25 55.50 + 11.43 57.63+12.94 62.00+18.77
Female AST (1UN) 167.64 + 29.20 163.14 £ 27.20 14485+ 17.77 139.28 +£ 19.87 158.74 + 19.57
BUN (mg/dl) 1524 +1.48 15.23+2.45 15.38+0.93 14.66 +2.85 16.01+2.10
Creatinine (mg/dl) 0.95+0.07 0.91 £0.07 0.97£0.05 0.95+0.07 0.99+0.08

Each values are mean + S.D. (n = 10).
®Normal control.
®0.2% Methyl cellulose.
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Table 7. Absolute organ weights of SD rats administered orally with Aralia elata ethanol extract for 4 weeks (unit : @)
Dose (mg/kg)
Sex Organs
0 (N% 0 (MC?) 250 500 1,000
Heart 1.37 £0.09 1271011 1.17 £ 0.08* 1.37 +0.05" 1.28 £0.09
Liver 14.60 £ 1.89 13.17 £ 0.76 12.82+1.73 14.84 +1.23" 13.90+1.77
Lung 1.58 +0.21 1.53+0.16 1.43+0.18 1.64+0.23 1.57+0.14
Spleen 0.72 £ 0.09 0.63+0.08 0.63 £0.09 0.76 +0.08™* 0.67 £0.12
Kidney-R 1.57 £0.11 1.51 £ 0.1 1.59 +0.25 1.69+0.22 1.65+0.23
Male Kidney-L 1.56+0.14 1.48 £0.08 146 £0.15 1.62+£0.15 1.56 £0.17
Adrenal 0.05+0.01 0.05+0.02 0.05£0.01 0.06 £ 0.01 0.06 +0.02
Prostate 126 £0.42 1.37+044 1.51+£0.53 1.49£046 1.31£0.40
Testis 3121028 3.01+029 2.85+0.31 297 +£0.31 2.86£0.31
Brain 1.81+0.04 1.78 £ 0.05 1.77 £ 0.06 1.79+0.14 1.84 +0.08
Pituitary gland 0.01+0.00 0.01 £ 0.00 0.01+£0.00 0.01 £0.00 0.01+£0.00
Heart 1.01+£0.08 1.04 +0.14 0.96 +0.08 0.96 £ 0.04 0.97 £ 0.09
Liver 10.35 + 1.33 9.77+£1.18 9.23+0.89 9.08 +0.90 10.45 +0.87
Lung 1.57 +0.11 147 +0.12 141+0.12 1.53+0.26 1.63+0.20
Spleen 0.55+£0.08 0.53 £ 0.07 0.62+0.32 0.53+£0.06 0.57 £0.10
Female Kidney-R 1.22 £0.09 1.31£0.12 1.28£0.19 1.18 £0.09 1231019
Kidney-L 1.14+0.10 1.20£0.1 1.13+£0.15 1.04 £0.09 117 +£0.16
Adrenal 0.07 £0.02 0.09 £ 0.01 0.08 £ 0.02 0.08 +0.01 0.09+0.01
Prostate 0.76 £ 0.33 0.73+0.25 0.74+0.28 0.75+0.24 0.54 £0.08 -
Testis 1.72 £ 0.06 1.75+£0.07 1.70 £0.05 1.73+£0.06 1.75+£0.12
Brain 0.01 £0.00 0.02 +0.01 0.01+0.01 0.01+0.00 0.01 £0.01
Pituitary gland 1.01+0.08 1.04+0.14 0.96 £ 0.08 0.96 + 0.04 0.97 £0.09
Each values are mean + S.D. (n=10).
®Normal control.
®0.2% Methyl cellulose.
* p <0.05 vs. normal control, ** p <0.05 vs. 0.2% MC, + p <0.05 vs. 250 mg/kg.
Table 8. Relative organ weights of SD rats administered orally with Aralia elata ethanol extract for 4 weeks (unit : %)
Dose (mg/kg)
Sex Organs
0 (N?) 0 (MC") 250 500 1,000
Heart 0.36 +0.02 0.37 +0.04 0.34+0.02 0.37 £ 0.02 0.36 + 0.03
Liver 3.87 £ 0.41 3.80£0.31 3.76 £0.42 4.01+0.31 3.86+0.33
Lung 0.42 £ 0.05 0.44 £0.06 0.42 £0.05 0.44 + 0.06 0.44 £ 0.05
Spleen 0.19+£0.03 0.18 £0.02 0.18 £0.02 0.20 £ 0.02 0.19£0.03
Kidney-R 0.42 £ 0.03 0.44 £0.04 0.47 £ 0.07 0.46 £ 0.06 0.46 £ 0.07
Male Kidney-L 0.41+0.03 0.43 £0.03 0.43 £ 0.04 0.44 + 0.04 0.43£0.05
Adrenal 0.01£0.00 0.02 £0.00 0.02 £0.00 0.02 +0.00 0.02 £0.00
Prostate gland 0.33:x0.10 0.39£0.12 0.44 +0.15 0.40+0.12 0.37+£0.13
Testis 0.83+0.08 0.87 £0.08 0.84 £0.10 0.80£0.10 0.80 £ 0.07
Brain 0.48 £ 0.03 0.51+£0.03 0.52 £ 0.02* 0.48 £ 0.03" 0.51+0.05
Pituitary gland 0.00 +£0.00 0.00 £0.00 0.00 £ 0.00 0.00+0.00 0.00 £ 0.00
Heart 0.41+0.01 0.45+0.05 0.43+0.03 0.43+0.03 0.42 £ 0.04
Liver 423+0.34 4261045 417x0.21 4.02+0.32 4.48 +0.46
Lung 0.64 +0.06 0.64 £0.03 0.64+£0.04 0.68 +0.11 0.70£0.10
Spleen 0.23+0.03 0.23+0.02 0.29+0.17 0.23+0.03 0.24+0.04
Kidney-R 0.50+0.04 0.57£0.07 0.58 £ 0.07 0.53+0.05 0.52 + 0.06
Female Kidney-L 0.47 £ 0.04 0.52 £0.07 0.51+0.05 0.46 + 0.06 0.50 £ 0.06
Adrenal 0.03+0.01 0.04 £ 0.00 0.04 £0.01* 0.04 +0.00 0.04 £ 0.00
Prostate 0.31+0.12 0.321£0.13 0.34+£0.15 0.33+0.11 0.23+0.03
Testis 0.71 £0.06 0.77 £+0.09 0.77 £0.07 0.77 £0.04 0.75+0.03
Brain 0.01 £ 0.00 0.01 £0.00 0.01+0.00 0.01£0.00 0.01 £0.00
Pituitary gland 0.41 £+ 0.01 0.4510.05 0.43+0.03 0.43+0.03 0.42 +0.04

Each values are mean £ S.D. (n =10).

#Normal control.

°0.2% Methyl cellulose.

* p <0.05 vs. normal control, + p <0.05 vs. 250 mg/kg.
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Table 9. Histopathological findings of SD rats administered orally with Aralia elata ethanol extract for 4 weeks

Dose (mg/kg)

Sex QOrgan and histopathology
0 (N3 0 (MC" 250 500 1,000
Lung
Focal hemorrahge 110 0/10 2/10 0/10
Focal BALT® 310 110 0/10 0/10 310
Focal vascular mineralization 0/10 1/10 2/10 1/10 110
Male
Heart
Focal fibrous metaplasia 0/10 0/10 0/10 1/10 1/10
Liver
Focal fatty change 010 110 110 0/10 0/10
Lung
Focal hemorrahge 0/10 0110 0/10 0/10 0/10
Focal BALT 0/10 0/10 1110 0/10 0/10
Focal vascular mineralization 0/10 0/10 0/10 0/10 110
Female .
Heart
Focal fibrous metaplasia 110 110 010 110 0/10
Liver
Focal fatty change 110 110 0/10 010 010
#Normal control.
®0.2% Methyl cellulose.
“Bronchus Associated Lymphoid Tissue.
Ho\1E5E WSt £ 4= YitkTable 9).
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