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ABSTRACT

Objectives : This experiment was designed to assess the single oral toxicity of Ethanol Extract Inulae Flos (IF)
ethanol extracts. IF is one of the important herbs to remove phlegmy which is the viscous turbid pathological
product that can accumulate in the body, causing a variety of diseases. Nevertheless, there has been a lack of

research on the pharmacology toxicity of IF.

Methods : In this study, IF was orally administered to 5 weeks ICR mice as an oral dose of 2,000 or 3,000 or
5,000 mg/kg. The condition of the mice was observed for 14 days and their weights were measured every two

days.
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Results : None of the mice died for 14 days. The abnormal clinical symptoms and anatomical signs of toxicity were

not found in any treatment groups. The gain of net body weight was observed. There was also no significant

difference in the organ weight. The serum biochemistry and hematological analysis showed a decrease in BUN,

red blood cells, white blood cells and platelets although within the normal ranges.

Conclusions : These results suggest that the 50% lethal dose of IF is more than 5,000 mg/kg. This could be

thought that IF is a safe drug without acute toxicity and side effects. However, IF showed some weight loss and

change in blood test, so it will need to be careful when using it for high doses.

Key words : 50% lethal dose, ICR mouse, Inulae Flos, Single dose toxicity test.
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flste] 32k Hitgo] AA sER FEES Hol A 3000, 5000 mg/kg FEE Fod 3 vy &
Yol A& Fakdar, ooFE 5o HAAANEY o8 #F
713k 252 AdAste] WstE skl
2. A¥FE 2 AS2A
H Ado] o]&3 ICR mouser AMEFF(Osan, 3. 5o % A7
Korea)oll Al +§j3tlom, 558 47 np9-2=5 o]& AE3 FEES 9.26 mike FEZ 345l
ek €= 21+2C, F% 50+5%, % 150~300 QT 3 F 1493 APeES s 2 Ut
Lux, M) 12417F 840l A 1743 334 & Sodell sl Bl th(Table 1). ¥ FHoZ =
AR F A% mouseRtE AWHsle] Aol o] &3t ZrE A=l g w3, 5(AqE), 55, 49, ¥
Ak AR7IE et AdEEd aPdAES 28l g udE o] AEeh Aelw, Fof A
AEA FH8IAE. MouseE F29E A sto] I Fofl 2%l g Wi AT Wt =3 V)55t
AT 54 5, Ay 2 A58 2555 2000,
Table 1. Experiment methods.
Group The Number of animals Dose Dose volume Route of administration
(head) (mg/kg) (ml/kg)
Con" 6 0 9.26 p.0.”
17 6 2000 9.26 p.o.
17, 6 3000 9.26 p.o.
15 6 5000 9.26 p.o.

U Con; Control group, 1Ji; 1J 2000 mg/kg, 1Js; 1J 3
2 p.o.: Per os (mouth) means oral administration.

4. A

34T & 1490] Aws W, AFSES 18
A AAAZ & BEAS AAEI ) AF &
A S Fad 9 ywe] IEE A4 dig ye
gl A7E AT I 3t T8, A, A
Z, Buh, kA, 183 AEste] AEAATE Al
A 3 s A 74 A7e] FAE S5
}.
5. EIEY

gastzeol HAS 98]  Spray—dried K2

Ethylenediaminetetraacetic acid (EDTA)7} 339
tubedl A AEE T3 AFAS dAe W,
HA GEF FE3 EFAFHOM, red blood cell

(RBC), white blood cell (WBC), hematocrit (Hct),

hemoglobin (Hb), mean corpuscular volume (MCV),

<3

mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC) % platelet
(PTL) &5 digt #2415 A8k w3, Astst

Al AARE fsl SaAlZE S04 &2 71 tube

000

171

mg/kg, 1Js; 1IJ 5000 mg/kg injection Group.

o dME AHH F 2,000 rpmollA 108 |AEY 3}
3 dHs
(ALT), aspartate aminotransferase (AST), blood
urea nitrogen (BUN), creatinine (Cr), lactate
dehydrogenase (LDH) ol izl &41& A5

.

s E231%ick. Alanine aminotransferase

6. A

Statistical Package for the Social Sciences
(SPSS) SAIZEIANS o|&ate] S Hat
¥FHA(mean £ SD)E 7]k o™, ANOVA
A Student’s t—test®} Ducan's multiple range
test® E3 p<0.05, p<0.01, P<0.001 <FolA]

Felde B

+
5]
AT

normal mouse®} H|W3}o] FoAlS

m. 2 =

=X A8 (lethal dose, LDso)

= 49
AEE =8-S 2,000, 3,000 2 5,000 mgkge
SFo 2 TIFos & AFsES A A B
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B TollA A FEL w2t olgd 4 mg/kg o|AUS ulslE Aoy, B AFHME A
7= ICR wh-2=0ll A AE3 F2E9] LDsp 5,000 3ak LDy #S A& & gl (Table 2).

Table 2. Mortality of ICR mice orally treated with 1J.

Days after treatment LD50

Group 0"4ay 2 day 4 day 6 day 8 day 10 day 12 day  14day (mg/ke)
con? 0/67 0/6 0/6 0/6 0/6 0/6 0/6 0/6

1J; 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6  >5,000

17 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 mg/kg
1], 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6

D Con; Control group, 1J1; 1J 2000 mg/kg, 1J2; 1J 3000 me/kg, 1Js; 1J 5000 mg/kg injection Group.
2 Values are expressed as No. Dead/No. animal.

2. YIF 3. AT W3}

FEAY A 717 o AEEES gigom A AgS AFEa 149 B9 olSmit AL AF
s BRI B Aol E 54 A Al Wwsls PEe Ay gxd 2 AT ZFolA )
HAHE 5(AF), &5, 49, 8 % wAdE 5 =% AT T7HE JYERAIY 5,000 mgkgEs F
o] A AEES WY BT EE 5EY 3 ol A 1293 1494 S43 A Fo] hET v
Aol A &g FE2E FAZ VIS 5402 wste] foAQl AF HAVE HEEHJCE AN A
ols) Uehtes Zez ndnket A7) dasAe | g A wiH 9 do AF T & bgEle
b= AE AR gkrh = o)Al Wshrh flddth o= A 274 o

Zare] Aol FojAl e QoA M mad A
[e3]

o] el Roz AZE YT Table 3).

Table 3. Body weights change of ICR mice orally treated with 1J.

G No. of Body weight (g)
roup animals 0 day 2 day 4 day 6 day 8 day 10 day 12 day 14 day
Con" 6 27_'33 28.39 29.73 29.46 30.98 31.88 31.93 33.76
0 13_02) + 1.62 + 2.01 + 2.14 + 1.04 + 0.89 + 1.23 + 0.88
U 6 26.83 27.69 28.54 28.69 30.33 31.36 30.94 32.79
! + 0.97 + 1.09 + 1.23 + 1.05 + 1.19 + 1.27 + 0.85 + 1.08
U 6 26.98 27.45 27.92 28.34 29.75 31.16 30.58 32.35
2 + 1.33 + 1.47 + 1.89 + 1.79 + 2.37 + 2.41 + 2.31 + 2.69
1. 6 26.93 27.39 27.86 28.35 29.67 31.39 29_;_95 31.92
3 + 1.52 + 1.55 + 1.59 + 1.57 + 1.52 + 1.79 1 3_9*3) + 1.80"

U Con; Control group, IJi; IJ 2000 mg/kg, 1Js; 1J 3000 mg/kg, 1J5; 1J 5000 mg/kg injection Group.
2 The data are presented as mean £ SD.
3 *p<0.05, *p<0.01, **p<0.001 versus normal mouse.

4. S48 RR2A AAAN B AREAY Folrh Uoz AzEe
M3 225 5ol 149 F AYS Tae RE  5uUd 5944 ol 2de wAR & gl

AYFRL WG] Fo A7)0 B A P (Table 4).

AE ARSI dEE 2 APEA Folwe] BE
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Akl of 65) 5 A} o PRl 4 sy A7
in

Table 4. Absolute organ weights change of ICR mice orally treated with 1J.

Group No. of Absolute organ weight (g)
animals Liver Kidney Spleen Heart Lung Thymus Testis

Con 6 1.38 ‘i 0.51 £ 0.10 = 0.14 £ 0.19 = 0.06 = 0.20 =
0.16% 0.06 0.01 0.01 0.01 0.01 0.01

U, 6 1.40 + 0.54 £ 0.10 = 0.15 = 0.20 = 0.05 = 0.21 £
0.09 0.05 0.02 0.01 0.01 0.01 0.01

1, 6 1.24 + 0.53 %= 0.10 = 0.15 = 0.19 = 0.05 = 0.21 £
0.14 0.08 0.01 0.01 0.01 0.02 0.02

1, 5 1.31 = 0.50 £ 0.11 + 0.15 £ O.ZO.i 0.05 i 0.20 £
) 0.16 0.05 0.02 0.01 0.01"9 0.01" 0.01

Y Con; Control group, IJ1; IJ 2000 mg/kg, 1Jo; 1J 3000 mg/kg, 1Js; 1J 5000 mg/kg injection Group.

2 The data are presented as mean + SD.

3 *5<0.05, "p<0.01, **p<0.001 versus normal mouse.

5. F8 F7|¢| FA w3} o2 Zaskglv(Table 4). Z2F A7]e] FA wsts
AE3 FEE @R 149 F 29 58S 2 AEls7] kel 2k gr)o] FAE A= A
g T BE NA9 T Y] FAE 545t Ws FToE o] Al AFHstE AT A
= #ESIG 2 T2, AR, A, a8kl A 2, d, 7hsAe ddiARl FAZE dERTES o4
Ae gzt A5 258 APT Abolel f94 o7 WskE yeigon, 53 #Ho Aee EE A
ol WE7h gtk AR dFRy wlawste], Ak 523} FE2E FololA oAl wsrh RlEdvt
3} %% 5,000 mgkegs Fos oA He FA (Table 5).
v FoHoR FUkelda, ThsAlel FAlE felA

Table 5. Relative organ index changes of ICR mice orally treated with 1J.

Group No. of Relative organ weights (g)
animals Liver Kidney Spleen Heart Lung Thymus Testis
Con!) 6 4.60 ‘i 1.69 = 0.34 + 0.46 + 0.64 = 0.19 + 0.68 £
0.54% 0.23 0.03 0.04 0.01 0.02 0.08
1, 6 476 £ 1.84 £+ 0.35 £ 0.50 = 0.68 i 0.17 £ 0.73 £
0.31 0.14 0.07 0.02 0.03"% 0.04 0.04
1, 6 4.35 £ 1.87 = 0.30 £ 0.54 = 0.68 £ 0.18 £ 0.74 £
N 0.23 0.20 0.15 0.04™ 0.04" 0.06 0.05
U, 6 4.50 £ 1.71 £ 0.38 £ 0.51 = 0.70 £ 0.16 i 0.71 +
) 0.35 0.10 0.06 0.03" 0.04™ 0.03" 0.04

Y Con; Control group, IJi; IJ 2000 mg/kg, 1Js; 1J 3000 mg/kg, 1Js; 1J 5000 mg/kg injection Group.

2 The data are presented as mean + SD.
3) *

6. 93 A3y A x A

p<0.05, "p<0.01, “"p<0.001 versus normal mouse.

Bokth ALTY A§ A&5IE 2,000 mgkes F

AREA Folz A% HAL sk skl 4 @ TlA FoFe F/h WA=, BUNS A

A 7 TR %, gHIEH EMS Hﬁﬂﬂ‘ﬁv} 2,000 % 5,000 mg/kgE FoAg oA FoH<
Table 694 YeRd uvle} Zol, 5SS ofn|she= azh Ak ARk, A A xES] W3t
ALT ¥ AST, 3% &< AA8kE BUN % Cr, A of ¥ &GS S F AN, A HH UelA
AN AlEe] &3S ov]skE LDH A& 413 %@}7} Yelhd oz Hol XMEsle] Ao <t
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Wskaa AZE A sk,

Table 6. Levels of hematological analysis in ICR mice orally treated with IJ.

Grou No. of RBC WBC Hct Hb MCV MCH MCHC PTL
P animals  (106AL)  (10%AL) (%) (g/dL) (fL) (pg) (g/dL) (10%4L)
Con” 3 9.19 1.97 60.60 15.57 65.97 16.90 25.63 1780.00
+ 0.40% + 0.19 + 459 £ 1.00 + 4.80 + 0.79 + 0.84 + 277.35
U 3 9.67 3.02 58.47 15%53 60.47 16;10 26.63 1394%'67
! + B4 " - - - + +
+ 0.25 + 1.16 + 3.17 0.42 + 1.83 0.10° + 0.92 63.24%
U 3 9.61 1.09 58.60 15_;_15 61.05 15_;_75 25.85 122_Z'OO
2 + ® + + s + . T + g
+ 0.09 + 0.33 + 2.26 0.35 + 1.77 0.91* 0.35 154 15"
55.90 14.97 16.40 26.73 1170.33
s 3 +9.01§8 +162§2* + + 61134% * * *
- - 0.62" 0.25 - 0.70 0.40™ 90.42™

U Con; Control group, IJ1; IJ 2000 mg/kg, 1Js; 1J 3000 mg/kg, 1J5 1J 5000 mg/kg injection Group.

2 The data are presented as mean * SD.
3 *p<0.05, “p<0.01, **p<0.001 versus normal mouse.

7. WA A 2 Ptk WPFWBO)S] A& vizish vmstol
AdEd d3Fo 149 ¥, A8t HAALE 38 AE3 2,000 mg/kgwollAE F7FeERlaL, 3,000 2
@ A3 Table 7 0tk AMakel Folol A 4 5000 meke AAE o9 Bast sislort
g5 W3E B 4 9= RBC, Het, Hb, MCV, AAQ W el A BEEATE Rk, A F4
MCH, MCHCIA tlz#3 dlasid #1490 27t &= A4 wslel ale fou, 458 5o wE
of UERlE glov), BE olEAe] oA 9w W o] ejEAown A Age] Y} Axse) &
ol ME A4 W9l uel Yo} GnlE Rolalsle ofrh Waw Pash wdlo] e Ao AZHNUY
Table 7. Levels of serum biochemistry analysis in ICR mice orally treated with 1J.
Gro No. of ALT AST BUN Cr LDH
up animals (U/L) (U/L) (mg/dL) (mg/dL) (U/L)
Con" 3 26.7 * 134.7 £ 8.1 28.1 £ 3.8 0.3 * 772.3 £ 80.2
20.7% e e 0.0 vt
) e 02+
IR 3 29.0 £ 2.6 174.3 £ 107.2 184 + 2.1 0.0 685.0 = 264.3
. 0.2 £
1], 3 31.7 £ 6.7 217.7 £ 102.3 23.4 £ 3.3 0.0 823.0 £ 167.0
s 0.2 £
1J3 3 30.3 £ 9.2 122.0 £ 4.0 144 £ 1.0 0.0 765.0 £ 32.5
}) Con; Control group, 1J1; 1IJ 2000 mg/kg, 1Jo; 1J 3000 mg/kg, 1Js3; 1J 5000 mg/kg injection Group.
2 The data are presented as mean + SD.
3 *p<0.05, “p<0.01, **p<0.001 versus normal mouse.
v, % = GEL olUX|Nl, EEINE, EBEALES, &ME
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