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Mouse Single Oral Dose Toxicity Test of

Taraxaci Herba A

queous Extracts

Ja Hwan Gu, Se Ran Kim, Jin Won Lee, Mee Yeon Park+, Hae Yun Choi, Jong Dae Kim

Department of Internal Medicine, College of Oriental Medicine, Daeguhaany University

The object of this study was to obtain acute information (single oral dose toxicity) of 7araxaci Herba (Dried total

parts of Taraxacum platycarpum. H.Dahlstedt (Compositae)),

has been traditionally used in Korean medicine for

treating various inflammatory diseases. In order to observe the 50% lethal dose (LD 50), approximate lethal dosage
(ALD) and target organs, test articles were once orally administered to female and male ICR mice at dose levels of
2,000, 1,000, 500 mgfkg according to the recommendation of Korea Food and Drug Administration Guidelines. The
mortality and changes on body weight, clinical signs and gross observation were monitored during 14 days after single
oral treatment of Taraxaci Herba aqueous extracts according to KFDA Guidelines with organ weights and
histopathological observations of 12 types of principle organs. After single oral treatment of 7araxaci Herba aqueous
extracts, we could not find any mortality and toxicological evidences up to 2,000 mg/kg treated group, the limited
dosages in rodents at body and organ weights, clinical signs, gross and histopathological observations. Except for
slight soft feces, which were detected in male mice treated with 2,000 mg/kg of 7araxaci Herba aqueous extracts at
1 day after end of treatment. The results obtained in this study suggest that the LD 50 and ALD of Taraxaci Herba
aqueous extracts in both female and male mice after single oral treatment were considered as over 2,000 mg/kg
because no mortalities were detected up to 2000 mg/kg that was the highest dose recommended by KFDA and OECD.
However, it also observed that the possibility of digestive disorders, like diarrhea when administered over 2,000 mg/kg
of Taraxaci Herba aqueous extracts in the present study, but these possibilities of digestive disorders can be disregard
in clinical use because they ate transient in the highest dosages male only.
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WA 100 g F3te AR 2,000 mE 80T ol A
3AIZE &< 39 At FE2E F, FY AHE q4H AL rotary
vacuum evaporator (Buchi Rotavapor R144, Buchi Labortechnik
AG, Switzland)2 ¢} - 55t 249 FE2=8 2 OF
programmable freeze dryer (Labconco Freezonel, Labconco
Corp., MO, USA)E AH&3dte] 52 HAEAA F 1990 g (7
°F 19.90%)9] AAM & FE2ES o Nfﬂoﬂ *}ﬁo}%v} =
FET LK T AEEL 2009 WAL B F 29
AHgst e, & Aol AR &l S/l 100 mg/me
o] s=/HA Bl 2 8 E A

2. w2 AT FIFAEA AY
1) 43FE 2 ASHY

4 2+ 20v12] 9] ICR w2+ (6-wk old upon receipt, SLC,
Japan)& 9939 ¢5HAE AX AP A8t eH, <353
A2 A AT FS LE (2025T)9 5 (30-35%)7F =-
= /\]-%/:Eloﬂ ] PF$-22& polycarbonate At ZFA}ol| 5mbe] ¥ =

[s]

& F7] (light: dark cycle)& 1243k F7]
(Samyang, Korea)9} &= A5 &
B Foid 2 HE 2AY 18/ A A

1S AAIE 2™, picric acidZ WA 2E T

Table 1. Experimental Design Used in Single Dose Toxicity Test

Group Sex a,\rll?h;]; Animal No. ?ﬁ(@igf TO('[?L/E;;SG
GOM=+  Male 5 GOM-01 ~ GOM-05 10 0
GIM Male 5 GIM-01 ~ GIM-05 10 2,000
G2M Male 5 G2M-01 ~ G2M-05 10 1,000
G3M Male 5 G3M-01 ~ G3M-05 10 500
GOF+  Female 5 GOF-01 ~ GOF-05 10 0
GIF  Female 5 Gi1F-01 ~ G1F-05 10 2,000
G2F  Female 5 G2F-01 ~ G2F-05 10 1,000
G4F  Female 5 G3F-01 ~ G3F-05 10 500

3 Vehicle control; distilled water 20 mé/kg as vehicle in this study; All test articles in
vehicle were once orally dosed in a volume of 20 mé/ke, dissolved in distilled water.
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19 E 139 3 Rl PH Fof F 1397k AF
ANge zztel AFe olgae HEadT
)

BE H35EL overnight A2 A5
1, ethyl ether (948452 3] Al, Korea) P33l F1S A4
sta, o, A%, A4, v, 18, 71, A4, 213 (Epididymis),
&9} d3bd (Popliteal lymph node), &4, = 2 23 5 12719
8 A= H—ri o} FArAS 44 #F, 7153

J}] /\lx
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Kruskal-Wallis H testS 4

Mann-Whitney U-Wilcoxon Rank Sum W&

FARS ASHAT. &3 FASGNNF Y Bf, v AL 9

95% 212 A (confidence limits)E Probit WH o2 43t

o, 9 4% 45 2 =AY 2de 44 1 4

o we} 0 (normal), 1+ (slight), 2+ (moderate) 2 3+ (severe)=
TR BAAY 2 Probit WHE SPSS for Windows



(Release 14.0K, SPSS Inc, USA)E o|&3le] #Hrlsidon, Z4e A9 A 7|7 59 94 H A Qgkrh(Table 3).
p-value7} 0.05 ©]3}¢l B+ TAA oS I AH
3) AZF<l sl

Z 2} 1000 mg/kg GA FATANA FALAA Fo F 74 T

of AF kgl A WA dztol HlE £ A=(p<0.01)

1L oohes A7 B8 Fos4 A9 g etk o] 9 A% F2E Folst wdE A% 2
1) AHdE AF S Wste AFE A LATHFig. 2, 3, Table 4).

= d 5
B (5/5; 100%) A HE37 Table 3. Clinical Signs Observed in Female and Male Mice of Single

o Dose Toxicity Test®
S 484 cH(Table 2) ty S m—
b inical signs b inical signs
Group 1D Normal Diarrhea Group 1D Normal Diarrhea
Table 2. l.\/lf)rtf:llitiesal Observed in Female and Male Mice of Single GOM  5/5 (100%) 0/5 (0%) GOF 55 (100%) 0/5 (0%)
Dose Toxicity Test GIM 35 (60%) 2/5 (40%) GIF 55 (100%) 0/5 (0%)
Group I0° Day after dosing Total G2M  5/5 (100%) 0/5 (0%) G2F 5/5 (100%)  0/5 (0%)
P 0° 1 2 3 4 5 6 7 8 9 10 11 12 13 G3M 5/5 (100%)  0/5 (0%) G3F 5/5 (100%)  0/5 (0%)
GOM 0 0 0 0 0 O 0O OO O O 0O O 0 050%) a ; Observed animalsftotal observed animals of five mice (percentages), b ; Group ID
GM 0 0 0 0000 O0 OO0 O0 0 0 0 050% was listed in Table 1.
Gov 0 0 0 0 0 0 0 O 0O O O O O O 050%) . . . .
GM 0 0 0 0 0 0 000000 0 0 050%) Table 4. Body Weight Gains in Female and Male Mice of Single
) a
GF 0 00000000000 0 0O050% Dose Toxicity Test
GFF 0 0 0 OO O O0OOUOOTU 00 0 0 050%) Group ID° _ Interval
GF 0000 O0O0O0O0O OO0 OO0 0 0 050% Day 0" - 7 Day 7 - 13 Day 0 -13
- - - - GiM 6.80+0.88 1.38+1.33 2.92+1.71
a ; number of died animals, b ; Group ID was listed in Table 1, ¢ ; Dosing day, *+
total mortalities during 14 days of observation periods - died animals/total observed G2Mm 7.66+0.97 2.24%1.18 4.48+0.67
animals (n = 5) (percentages) G3M 8.80+0.60 2.10+1.02 5.14+0.94
GOF 7.06+0.91 0.54+1.44 3.74+0.68
2) 9= G1F 5.56+1.25 2.58+2.49 3.48+1.48
- = s G2F 5.02+0.98« 2.50+3.18 2.54+2.61
Bl AR Aol A FEE 2000 mg/kg T FAT G3F 7.36+454 1264588 4284261
of I3txlo] FAEG oW o5 HAl AHAL Fo 2d FTHH a ; Values are expressed as mean * S. D. of five mice, g, b ; Group ID was listed
- e = = . in Table 1, ¢ ; Day of dosing after ovemight fasted, * ; p<0.01 as compared with
Aoz 3BFHIY o] & HAK FEE Foo Add I female vehicle control by MW test.
Table 5. Changes on the Absolute Organ Weights Observed in Male Mice of Single Dose Toxicity Test®
Grobjp - | Principal Organs — —
ID Lung Heart Thymus Kidney L rena Spleen Testis L Liver Pancreas S Brain piaidymis ymp

gland L L node L°

GOM  0.192£0.016 0.173+0.019 0.037+0.018 0.279+0.026 0.002+0.001 0.139+0.032 0.124+0.028 1.561+0.134 0.170+0.009 0.465+0.026 0.045+0.010 0.014+0.014
GIM  0.192£0.015 0.178+0.012 0.033+0.012 0.280+0.048 0.002+0.001 0.117+0.030 0.127+0.006 1.480+0.181 0.162+0.021 0.469+0.006 0.044+0.004 0.009+0.005
G2M  0.189£0.010 0.163+0.019 0.049+0.006 0.285+0.034 0.003+0.002 0.102+0.015 0.118+0.025 1.558+0.087 0.167+0.014 0.462+0.011 0.044+0.008 0.006+0.004
G3M  0.192£0.006 0.171+0.012 0.043+0.018 0.281+0.033 0.001£0.001 0.110+0.036 0.118+0.008 1.568=0.158 0.170+0.015 0.479+0.020 0.044+0.004 0.013+0.002

a ; Values are expressed as mean + S, D. of five mice, g, b ; Group ID was listed in Table 1, L ; left side, S ; splenic lobe, ¢ ; Popliteal lymph node.

Table 6. Changes on the Absolute Organ Weights Observed in Female Mice of Single Dose Toxicity Test®

Principal Organs

Group

ID° Lung Heart Thymus  Kidney L Adrenal Lymph

gland L Spleen Ovary L Liver Pancreas S Brain Uterus node L°

GOM  0.197£0.016 0.148+0.016 0.065+0.013 0.185+0.015 0.004+0.002 0.132+0.016 0.020+0.006 1.279+0.137 0.159+0.024 0.482+0.030 0.164+0.061 0.008+0.005
GIM  0.190£0.019 0.147+0.012 0.055+0.011 0.190+0.020 0.003+0.002 0.122+0.027 0.021+0.003 1.305+0.086 0.168+0.018 0.475+0.020 0.227+0.067 0.009+0.005
G2M  0.183%0.025 0.143+0.020 0.049+0.018 0.180+0.010 0.003+0.001 0.128+0.065 0.023+0.007 1.192+0.214 0.153+0.020 0.462+0.025 0.189+0.063 0.011%0.005
G3M  0.178%0.014 0.145+0.010 0.057+0.029 0.187+0.014 0.003+0.002 0.137+0.052 0.027+0.007 1.369+0.229 0.162+0.011 0.472+0.015 0.186+0.057 0.011+0.003

a ; Values are expressed as mean + S, D. of five mice, g, b ; Group ID was listed in Table 1, L ; left side, S ; splenic lobe, ¢ ; Popliteal lymph node.

Table 7. Changes on the Relative Organ Weights Observed in Male Mice of Single Dose Toxicity Test®

Principal Organs

Group

ID° Lung Heart Thymus  Kidney L Adrenal Epididymis  Lymph

gland L Spleen Testis L Liver Pancreas S Brain L node L°

GOM  0.572+0.032 0.516+0.048 0.108+0.048 0.831+0.075 0.005+0.002 0.412+0.082 0.369+0.077 4.645+0.162 0.508+0.056 1.389+0.109 0.134+0.027 0.040+0.041

GIM  0.562+0.021 0.522+0.009 0.096+0.030 0.816+0.112 0.006+0.002 0.339+0.077 0.374+0.023 4.323+0.316 0.474+0.058 1.377+0.086 0.130+0.008 0.026+0.014

G2M  0.531+0.023 0.459+0.042 0.137+0.014 0.799+0.069 0.008+0.006 0.285+0.032 0.330+0.055 4.383+0.213 0.470+0.056 1.302+0.062 0.123+0.016 0.018+0.011

G3M  0.540£0.019 0.418+0.028 0.121+0.046 0.791+0.082 0.004+0.003 0.307+0.089 0.334+0.036 4.418+0.448 0.479+0.036 1.353+0.102 0.124+0.013 0.036+0.004
a ; Values are expressed as mean = S. D. of five mice, g, b ; Group ID was listed in Table 1, L ; left side, S, splenic lobe, ¢ ; Popliteal lymph node.
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Table 8. Changes on the Relative Organ Weights Observed in Female Mice of Single Dose Toxicity Test®

Principal Organs

Grogp

ID Lung Heart Thymus Kidney L Adrenal Lymph

gland L node L°
GOM  0.663+0.059 0.498+0.039 0.220+0.046 0.623+0.047 0.012+0.006 0.446+0.052 0.068+0.019 4.309+0.433 0.535+0.071 1.624+0.065 0.555+0.225 0.027+0.015
GIM  0.648+0.043 0.500+0.027 0.187+0.030 0.646+0.056 0.011+0.007 0.413+0.080 0.071£0.010 4.453+0.261 0.572+0.051 1.625+0.105 0.766+0.192 0.031£0.015
G2M  0.659+0.042 0.515+0.057 0.174+0.060 0.653+0.076 0.010+0.004 0.449+0.147 0.083+0.025 4.265+0.405 0.551+0.064 1.678+0.213 0.702+0.285 0.039+0.015
G3M  0.586+0.038 0.478+0.015 0.182+0.073 0.618+0.049 0.009+0.006 0.443+0.126 0.088+0.021 4.486+0.324 0.536+0.049 1.560+0.096 0.605+0.152 0.037+0.010
a ; Values are expressed as mean + S. D. of five mice, g, b ; Group ID was listed in Table 1, L ; left side, S ; splenic lobe, ¢ ; Popliteal lymph node.

Spleen Ovary L Liver Pancreas S Brain Uterus

Table 9. Necropsy Findings Observed Male Mice of Single Dose 9 W3leE EE Al FEE FATOAA AAFHA Edt
Toxicity Test® (Table 5-8).
Group ID° MALE 5) FHAA
T AWSAY, FEE A 322, el A% 9F 9
Lung C(L\lnormal 4/5 4/5 4/5 4/5 N o _ R ¢ °
geston 1515 15 1 % - 20,29 Jd5d S, o) MARA WA g 2 AT R
Heart Normal 5/5 5/5 5/5 5/5 = x7o] ot ulH] QRFES I BE Ao AH At
R B B T Y e
Kidney Normal 5/5 5/5 5/5 5/5 ol¢le], A FEE Folo #HEH o e {< 74
Adrenal gland Normal 5/5 5/5 5/5 5/5 A7 ?_%QX] ) ,\J:ﬁ]-(Table 9, 10).
Spleen R A CESEELEPE
Hparrophy 15 05 5 1% BRI A F o3 - AE N TS IAL R 4P
 — R E L DT NSRS
Pancreas Normal 5/5 5/5 5/5 5/5 E F& - T2 AAHFg 3), €9 93 ok HI A (Fig. 4)
Brain Normal 5/5 5/5 5/5 5/5 9 ug 4 =24 A7 3P A (Fig. 5) 0] o wiAl of
Epididymis Normal 5/5 5/5 5/5 5/5 274 T3 BE Ad 3o AA AiFo g gREon 4
Lmph noces  mome 22 % R & 21000 ng/kg FoI T FHE|o) Avg Aol FA AT F3
Others Normal 5/5 5/5 5/5 5/5 (Fig. 3) &7o] 18] (1/5; 20%) 8= Rom, A 500 mg/keg F
a ; Observed animals/total observed animals of five mice b ; Group ID was listed in of ol sty o] ZAn| s 7]_/‘ /\‘B iﬁé(Fig. 2) & Zo] 14 1/5;
Table 1, ¢ ; Bilateral popliteal lymph node.
20%) AR E o1l fhindk FEE F99 AHH =AY
Table 10. Necropsy Findings Observed Female Mice of Single Dose A7e A=A YokrhTable 11, 12).
Toxicity Test®
Group 1D” A Table 11. Histo ical Findi i i
GOF GIF GoF G3F -H patrlologlcal Findings Observed Male Mice of Single
Long Normal 35 45 45 45 Dose Toxicity Test
Congestion 2/5 1/5 1/5 1/5 . MALE
Heart Normal 5/5 5/5 5/5 5/5 Group 1D GOM  GIM  G2M  GaM
™Sy 15 05 s 08 we  geme R O® R O%
Kidney Normal 5/5 5/5 5/5 5/5 Heart Normal 55 55 55 505
Adrenal gland Normal 5/5 5/5 5/5 5/5 T Normal 45 45 55 555
Spleen Normal 35 5/5 45 4/5 ymus DE* 5 15 05 05
Atrophy 25 05 15 115 Kidney Normal 55 55 55 55
Ovary Normel 55 55 55 55 Adrenal gland Normal 55 55 55 565
Liver Nomal 4% @ B B Spleen Normal 55 55 55 55
Pancreas Normal 5/5 5/5 5/5 5/5 Testis Normal 5/5 55 5/5 5/5
Brain Normal 5/5 5/5 5/5 5/5 _ Normal 4/5 55 4/5 5/5
Edematous 3/5 4/5 3/5 35
Lymoh nodes Normal 45 45 35 35 Pancr.eas Normal 5/5 5/5 5/5 5/5
Hypertrophy 1/5 1/5 2/5 2/5 Brain Normal 5/5 5/5 5/5 5/5
Others Normal 5/5 5/5 5/5 5/5 Epididymis Normal 5/5 5/5 5/5 5/5
a; Observgd animalstotal observed animals_of five mice, b ; Group ID was listed in Lymph node® Normal 3/5 3/5 5/5 5/5
Table 1, ¢ ; Bilateral popliteal lymph node, * ; Atypical white foci. HPT 2/5 2/5 0/5 0/5

a ; Observed animals/total observed animals of five mice, b ; Group ID was listed in
4) Z71Z=eke] W3l Table 1, ¢ ; Biateral popliteal lymph node, ¥ ; DE ; decreases of lymphoid cells in

the red pulp, IF ; focal inflammatory cell infiltration, AC; acute cellular swelling, HP;
Zrz+e] T AW ufA g ZFd vlE] on] e A= hyperplasia of lymphoid cells.

of
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Table 12. Histopathological Findings Observed Female Mice of
Single Dose Toxicity Test®

b FEMALE
Group 1D GOF GIF _ GoF  GoF
Lung Normal 3/5 4/5 45 4/5
Congestion 2/5 1/5 1/5 1/5
Heart Normal 5/5 5/5 5/5 5/5
Normal 5/5 5/5 4/5 4/5
Thymus DE* 0/5 0/5 1/5 1/5
Congestion 05 0/5 0/5 15
Kidney Normal 5/5 5/5 5/5 5/5
Adrenal gland Normal 5/5 5/5 5/5 5/5
Normal 35 55 4/5 55
Spleen Hpt 255 055 1?5 055
Ovary Normal 5/5 5/5 5/5 5/5
Normal 35 5/5 5/5 4/5
Liver IFt 2/5 0/5 0/5 15
FNT 1/5 0/5 0/5 0/5
Pancreas Normal 5/5 5/5 5/5 5/5
Brain Normal 5/5 5/5 5/5 5/5
Uterus Normal 5/5 5/5 5/5 5/5
Normal 5/5 5/5 4/5 5/5
Lymph nodec HPt 055 055 1?5 0?5

a ; Observed animals/total observed animals of five mice, b ; Group ID was listed in
Table 1, ¢ ; Bilateral popliteal lymph node, ¥ ; DE ; decreases of lymphoid cells in
the red pulp, HP; hyperplasia of lymphoid cells, IF; focal inflammatory cell infiltration,
FN; focal necrosis.

ey e AL
Vehicle control female 03
Congestion 1+

Vehicle control male 01(GOM-01)
Congestion 1+

THe 2,000 neke
Congestion 1+

TH 2000 ngke  male
05(G1M-05)
Congestion 1+

THe 1,000

02(G2M-02)

Congestion 1+
et ) P

" .
o ey

ot ok i P -‘;:;j;---_ s
THe 500 mg/ke male 01(G3M-01) THe 500 mg/kg female 02
Congestion 1+ Congestion 1+
Fig. 1. Histopathological changes detected on the lung after single
oral treatment of 7araxaci Herba aqueous extracts. Note that slight (1+)
lung focal congestional spots - thickening of alveolar lung inflammatory cell infiltration
with/without focal hemorrhages were randomly detected throughout the all experimental
groups tested regardless of genders including both genders of vehicle controls as sporadic
findings not THe treatment related toxicological signs; A, alveolar sac-respiratory

(G3F-02)

DL EREE RN

bronchiole; B, bronchiole. All Hematoxylin & Eosin stain; Scale bars = 160 pm.

Vehicle control male 05(GOM-05)
DE 1+

THe 1,00 mg/kg female
03(G2F-03)
DE 1+

THe 500 mg/kg female 04(G3F-04)
DE-Congestion 1+

Fig. 2. Histopathological changes detected in the thymus after single
oral treatment of 7araxaci Herba aqueous extracts. Note that slight (1+)
decreases of lymphoid cells in the thymic cortex (as seen vacuoles or loosening) were
restrictly detected one mouse (1/5; 20%) of male vehicle control, male 2,000 mg/ke, female
1,000 mg/kg and 500 me/ke treated groups, as sporadic findings not THe treatment related
toxicological signs. In addition, one mouse (1/5; 20%) in female 500 mg/kg treated group
shows slight congestion as sporadic findings; C, cortex, M, medullary. All Hematoxylin &
Eosin stain; Scale bars = 160 ym

)

Vehicle control female 03(
IF-FN 1+

-

Lot ) ik i TR S PR e
THe 500 meg/kg male 02(G3M-02) THe 500 mg/kg female 01
IF 1+ IF 1+

(GaM-01

)

Fig. 3. Histopathological changes detected as focal inflammatory cell
infiltrations (IF) and necrosis (FN) in the liver after single oral
treatment of Taraxaci Herba aqueous extracts Note that slight (1+) IF and
FN were randomly detected throughout the all experimental groups tested regardiess of
genders including both genders of vehicle controls as sporadic findings not THe treatment
related toxicological signs. In addition, one mouse (1/5; 20%) in male 1,000 mg/ks treated
group shows slight acute cellular swelling(AC) as sporadic findings; C, central vein. All

- 654 -



e
P>
E
o
1t
it}
lo,
=)
Ho
[>
V)
ok,
onl
-
i
2
Ut
ox
2
o

Hematoxylin & Eosin stain; Scale bars = 160 tm

Vehicle control male 02 ) THe 2,000 mg/kg male 01(GOM-01)
HP 1+ HP 1+

THe 1,000 me/kg female
01(G2F-01)
HP 1+

Fig. 4. Histopathological changes detected on the popliteal lymph
node after single oral treatment of Taraxaci Herba aqueous extracts.
Note that slight (1+) hyperplasia of lymphoid cells (HP; secondary follicles) were restrictly
detected two (2/5; 40%) mice of male vehicle control and male 2,000 mg/kg treated groups,
respectively treated with one mouse (1/5; 20%) in 1,000 me/kg treated female group as
sporadic findings not THe treatment related toxicological signs. They did not showed any
dose - dependencies; All Hematoxylin & Eosin stain; Scale bars = 160 ym.

TH 1000 meke  female
01(G2F-01)
HP 1+

Vehicle control female 02(GOF-02)
HP 1+

Fig. 5. Histopathological changes detected on the spleen after single
oral treatment of Taraxaci Herba aqueous extracts Note that slight (1+)
hyperplasia of lymphoid cells (HP) in the red pulp were restrictly detected one (1/5; 20%)
or two mice of female vehicle control and female 1,000 mg/ke treated groups, respectively
as sporadic findings not THe treatment related toxicological signs; All Hematoxylin & Eosin
stain; Scale bars = 160 pm.
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