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Mouse Single Oral Dose Toxicity Test and Bone Marrow Micronucleus
Test of Mahwangbujaseshin-tang Extracts

lk Jae Sung, Mee Yeon Park, Jong Dae Kim*

Department of Internal Medicine, College of Oriental Medicine, Daegu Haany University

The object of this study was to obtain acute information single oral dose toxicity of Mahwangbujaseshin-tang
extracts, with mouse bone marrow cell micronucleus test for detecting possible genotoxicity. In order to observe the
50% lethal dose, approximate lethal dosage, maximum tolerance dosage and target organs, test articles were once
orally administered to ICR mice at dose levels of 2000, 1000, 50 mg/kg according to the recommendation of KFDA
Guidelines. The mortality and changes on body weight, clinical signs and gross observation were monitored during 14
days after dosing according to KFDA Guidelines with organ weights of 12 types of principle organs. In addition, after
twice oral treatment of Mahwangbujaseshin-tang extracts 2000, 1000 and 500 mg/kg, we checked the changes on the
number of MNPCE. We could not find any mortality, clinical signs, changes in the body weight and gross findings upto
2000 mg/kg treated group. The limited dosages in rodents except for increases of lymphoid organ weights and
hypertrophy encounted as results from pharmacological effects of Mahwangbujaseshin-tang extracts, immune
modulator effects with some sporadic accidental findings not toxicological signs. No evidence of increases of MNPCE
numbers were also detected in all three different dosages of Mahwangbujaseshin-tang extracts treated mice. The
results obtained in this study suggest that the LD50 and ALD of Mahwangbujaseshin-tang extracts in mice were
considered as over 2000 mg/kg because no mortalities were detected upto 2000 mg/kg that was the highest dose
recommended by KFDA and OECD. And the results of mouse bone marrow micronucleus test of
Mahwangbujaseshin-tang extracts is negative results.

Key words : Mahwangbujaseshin-tang(fii & Kt F# %:5), single oral dose toxicity, genotoxicity
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Table 1. The Amount and Composition of Mahwangbujaseshin-tang
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Table 2. Experimental Design Used in Single Dose Toxicity Test

Group Sex a,\rllci)rﬁ a?lfs Animal No. ?n?;/ig? To(tii, /kDgc;se
GOM=+  Male 5 GOM-01 ~ GOM-05 10 0
GIM Male 5 GIM-01 ~ GIM-05 10 2000
G2M Male 5 G2M-01 ~ G2M-05 10 1000
G3M Male 5 G3M-01 ~ G3M-05 10 500
GOF++  Female 5 GOF-01 ~ GOF-05 10 0
GIF  Female 5 GIF-01 ~ G1F-05 10 2000
G2F  Female 5 G2F-01 ~ G2F-05 10 1000
G3F  Female 5 G3F-01 ~ G3F-05 10 500

= & Vehicle control; distiled water 20 mé/kg as vehicle in this study; All test articles in
vehicle were once orally dosed
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Table 3. Experimental Design Used in Micronucleus Test

Group Animal - No. Dose (mg/ks/day)
GO0:Vehicle control MO01-M10 Distilled water 20 mé/kg
G1:Positive control M11-M20 Cyclophosphamide (70 me/ke),

once
Mahwangbujaseshin-tang

G2:The highest dosage group  M21-M30 extracts (2000 me/ke), twice
o B Mahwangbujaseshin-tang
G3:Middle dosage group M31-M40 extracts (1000 me/ke), twice
G4:The lowest dosage group ~ M41-M50 Mahwangbuaseshin-tang

extracts (500 mg/kg), twice

Mahwangbujaseshin-tang extracts were orally administered, once a day for 2 days in a
volume of 20 mf/kg of distiled water; Cyclophosphamide was once intraperitoneally
dosed at second dose of Mahwangbuaseshin-tang extracts; Total 5 groups, 10 mice per
group were used in the present study
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Table 4. Mortalities Observed in Female and Male Mice of Single
Dose Toxicity Test®

Day after dosing

b
Gow D 3 4 56 7 8 9 101 1213 @
M GIMO 0 0 0 0 00000000 0/5(0%)
AGIMO 0 0 0 0 00 0 O0O0GO0O O 0 0 050%
L GMO 0 0 0000 0O0O 0O 00 0 050%)
EGMO 0 0 00 0O O 0O OO 0O 0 0 050%

GOFO 0 0 00000 O0O0O0 0 0 0 050%)
FEMGIFO 0 0 0 0 0 0 0 0 0 0 0 0 0 050%
ALEGFO 0 0 0 0 0 0 00000 0 0 050%

GFO 0 0 00 00 0000 0 0 0 050%)

a ; number of died animals, b ; Group ID was listed in Table 2, ¢ ; Dosing day, *+
total mortalities during 14 days of observation periods - died animalsftotal observed
animals (n = 5) (percentages)

2, 2000 2 1000 mg/kg 7 FAFolA %
v gk Aol Fof 19 Fof FakE o] 18(1/5 ; 20%) A H
A 2T 22000 mg/kg FolTolA 2a(2/5 ;

3R 274 94 1000 mg/ke PR Fo

Fol & 10¢e 18 (1/5 ; 20%) ABHJG

Table 5. Clinical Signs Observed in Female and Male Mice of Single
Dose Toxicity Test®

Y Clinical signs
Group 1D Normal Soft feces Hair losses
MALE GOM 4/5 (80%) 1/5 (20%) 0/5 (0%)
GIM 4/5 (80%) 1/5 (20%) 0/5 (0%)
G2M 4/5 (80%) 1/5 (20%) 0/5 (0%)
G3M 5/5 (100%) 0/5 (0%) 0/5 (0%)
FEMALE GOF 3/5 (60%) 2/5 (40%) 0/5 (0%)
GIF 3/5 (60%) 2/5 (40%) 0/5 (0%)
G2F 4/5 (80%) 0/5 (0%) 15 (20%)
G3F 5/5 (100%) 0/5 (0%) 0/5 (0%)

a ; Observed animalsftotal observed animals of five mice (percentages), b ; GrouplD
was listed in Table 2.

3) AFo Wzt

1000 mg/kg A Tl I IR viA dF2T
& oA Ae(P<0.05) AT FIF 47 Fo 29% 2
H olelol| il TrEE TS BHE AT L SAFY A
st QBEA gkkth(Table 6).

Table 6. Body Weight Gains in Female and Male Mice of Single
Dose Toxicity Test®

b Interval
Group 1D Day 0°-7 Day 7-13 Day 0 -13
MALE  GOM 5824087 104036 6.86+0.88
GIM 6.33+1.66 076+053 7.14+160
GoM 5904153 1104030 7.00+1.81
G3M 6.06+1.87 1484048 7544172
FEMALE  GOF 428+0.66 0.66+0.48 4.94+0.94
GIF 4284103 0.76+0.44 4864067
GoF 5.12+0.95 0.90+0.98 6.02+1.13
G3F 474+126 0.76+0.44 5504161

a ; Values are expressed as mean * SD of five mice g, b ; Group ID was listed in
Table 2, ¢ ; Day of dosing after overnight fasting.

4) A7)15=e] Wl
TR 1A% 2000 mg/ke A Foi, 2000 2 1000 meg/

kg 4R FoAToA F2te] &4 wiA izl Bt 7hEA,
g B soQlabde] A ¢ Adl FFXY fFoAX e
(p<0.05 =& p<0.01) 717+ AT} 100 mg/kg &
ARt oA AE(P<0.01) Fa Al 2 A F
ZE o] 9d|, wjA T Hlate] on = 7
Sl 1 H A ek%tth(Table 7-10).
) FAHRd

Z4Zke) v A 2ol vlE) v 2 dubd Fo) 274 ol
st AARNE F7E}F ik AE Y 2000 mg/ kg A ?OH e
Z1 2000 ¥ 1000 mg/kg FATANA 42 AAHALH, # F
28, 97 A%, *Jﬂ X g AT §F o] &4 viA gz
- o Ax AhA o FHEH o] o
AA A egkth(Table 11-12).
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—e— Vehicle control
—o— Cyclophosphamide 70mg/kg treated mice
—w— Mawhangbujaseshin-tang extracts 2000mg/kg treated mice
45 - —v— Mawhangbujaseshin-tang extracts 1000mg/kg treated mice
—m— Mawhangbujaseshin-tang extracts 500mg/kg treated mice
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Fig. 1. Body Weight Changes in Mouse Bone Marrow Cell
Micronucleus Test. No meaningful changes were detected in all
Mahwangbujaseshin-tang extract treated groups as compared with vehicle control
except for non-significant (arrow) decreases of body weights at 2 days after
administration (1 day after Cyclophosphamide injection) detected in
Cyclophosphamide treated group. Before means 1 day before administration; Day
0 means at first administration.

4) MNPCE?] 47 %3}
WA 2ot vl 948 = (p<0.01) 20007} ¢} PCE %

MNPCE®] 3 Z717} %A tiZ7<] Cyclophosphamide 5
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Table 7. Changes on the Absolute Organ Weights Observed in Male Mice of Single Dose Toxicity Test®

Principal Organs |

b
Group 1D Lung Heart Thymus Kidney L Adrenal gland L Spleen
GOM 0.193+0.014 0.155+0.007 0.047+0.009 0.324+0.045 0.009+0.003 0.115%0.005
G1IM 0.193+0.014 0.157+0.011 0.069+0.010« 0.322+0.021 0.009+0.002 0.138+0.009++
G2M 0.187+0.011 0.154+0.005 0.051+0.011 0.334+0.047 0.008+0.002 0.116+0.009
G3M 0.201£0.010 0.157+0.009 0.048+0.010 0.322+0.023 0.009+0.003 0.119£0.009
Group 1D° Principal Organs |l
P Testis L Liver Pancreas S Brain Epididymis L Lymph node L°
GOM 0.124+0.006 1.565+0.120 0.222+0.026 0.466+0.022 0.054+0.004 0.006+0.001
GIM 0.122+0.011 1.549+0.127 0.223+0.028 0.463+0.012 0.054+0.001 0.015£0.005++
G2M 0.125+0.006 1.529+0.162 0.222+0.048 0.468+0.029 0.054+0.004 0.007+0.002
G3M 0.125+0.006 1.608+0.033 0.206+0.033 0.470+0.026 0.056+0.004 0.009+0.004

a ; Values are expressed as mean + SD of five mice, g, b 5 Group ID was listed in Table 2, L left sides. S; splenic lobes, ¢ ; Popliteal lymph node, * ; p<0.05, *+ ; p<0.01 as
compared with male vehicle control (GOM).

Table 8. Changes on the Absolute Organ Weights Observed in Female Mice of Single Dose Toxicity Test®
Principal Organs |

b
Group 1D Lung Heart Thymus Kidney L Adrenal gland L Spleen
GOF 0.186+0.010 0.144+0.007 0.059+0.006 0.202+0.006 0.009+0.001 0.132+0.016
G1F 0.187+0.012 0.146+0.007 0.092+0.017++ 0.203+0.017 0.008+0.002 0.206+0.016+
G2F 0.189+0.009 0.144+0.005 0.093£0.013+* 0.210+0.016 0.008+0.003 0.192£0.019+*
G3F 0.187£0.010 0.146+0.007 0.059£0.014 0.203+0.013 0.005+0.002 0.142£0.015
b Principal Organs |I
Group D Ovary L Liver Pancreas S Brain Uterus Lymph node L°
GOF 0.036+0.007 1.429+0.119 0.189+0.020 0.459+0.021 0.191+0.025 0.006+0.002
G1F 0.031£0.010 1.426+0.151 0.199+0.019 0.459+0.019 0.180+0.039 0.034£0.017+*
G2F 0.020+0.002+* 1.442+0.111 0.200£0.025 0.453+0.023 0.152+0.038 0.012£0.002+*
G3F 0.031£0.016 1.405£0.115 0.184+0.008 0.460+0.022 0.176+0.061 0.009+0.004

a ; Values are expressed as mean + SD of five mice, g, b ; Group ID was listed in Table 2, L ; left sides, S ; splenic lobes, ¢ ; Popliteal lymph node, * 5 p<0.05, * ; p<0.01 as
compared with female vehicle control (GOF).

Table 9. Changes on the Relative Organ Weights Observed in Male Mice of Single Dose Toxicity Test®
Principal Organs |

b
Group 1D Lung Heart Thymus Kidney L Adrenal gland L Spleen
GOM 0.515£0.052 0.413£0.015 0.125+0.030 0.860+0.109 0.023+0.006 0.305+0.018
G1M 0.510+0.059 0.414£0.019 0.181+0.023+ 0.847+0.033 0.024+0.006 0.364+0.026++
G2M 0.505+0.046 0.416+0.028 0.137+0.024 0.907+0.173 0.020+0.005 0.314+0.013
G3M 0.526+0.025 0.413+0.035 0.125+0.025 0.844+0.070 0.023+0.008 0.312+0.021
b Principal Organs
Group 1D Testis L Liver Pancreas S Brain Epididymis L Lymph node L°
GOM 0.330£0.018 4.163+0.438 0.588+0.065 1.239+0.086 0.145%0.017 0.016+0.003
G1M 0.320£0.020 4.093+0.452 0.591£0.100 1.222+0.048 0.142+0.004 0.038+0.012+*
G2M 0.337+0.029 4.148+0.658 0.596+0.108 1.267+0.136 0.145£0.011 0.020+0.006
G3M 0.326+0.013 42210418 0.539+0.082 1.232+0.079 0.146+0.017 0.023+0.010

a ; Values are expressed as mean + SD of five mice, g, b ; Group ID was listed in Table 2, L; left sides, S; splenic lobes, ¢ ; Popliteal lymph node, * ; p<0.05, ** ; p<0.01 as
compared with vehicle control (GOM).

Table 10. Changes on the Relative Organ Weights Observed in Female Mice of Single Dose Toxicity Test®
Principal Organs

Group o’ Lung Heart Thymus Kidney L Adrenal gland L Spleen
GOF 0.612+0.030 0.473£0.019 0.193£0.019 0.665£0.016 0.028+0.004 0.433£0.045
GIF 0.606+0.056 0.473£0.038 0.298+0.054+ 0.654+0.059 0.027+0.007 0.665+0.068+*
G2F 0.601+0.044 0.457+0.016 0.295+0.040+ 0.666+0.047 0.026+0.008 0.611£0.07 1%+
G3F 0.606+0.037 0.475+0.030 0.192+0.048 0.659+0.054 0.016+0.005 0.461+0.054

Principal Organs

Group Io? Testis L Liver Pancreas S . : Brain Epididymis L Lymph node L°
GOF 0.119+0.021 4.694+0.329 0.623+0.072 1.511£0.084 0.628+0.095 0.019+0.008
GIF 0.100+0.032 4.602+0.485 0.645+0.075 1.482+0.051 0.583+0.139 0.110+0.055+«
G2F 0.065+0.009++ 4.579+0.453 0.633+0.077 1.434+0.067 0.483+0.130 0.039+0.007+
G3F 0.099+0.048 4.551+0.395 0.596+0.025 1.488+0.062 0.570+0.202 0.031+0.013

a; Values are expressed as mean = SD of five mice, g, b ; Group ID was listed in Table 2, L; left sides, * ; p<0.05, * ; p<0.01 compared to that of vehicle control (GOF) by MW test.
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Table 11. Necropsy Findings Observed Male Mice of Single Dose
Toxicity Test®

R MALE
Group 1D GOM GIM G2M GaM

Lung Normal 4/5 5/5 4/5 5/5
Congestion 1/5 0/5 1/5 0/5

Heart Normal 5/5 5/5 5/5 5/5
Thymus Normal 4/5 5/5 4/5 4/5
Atrophy 1/5 0/5 1/5 1/5

Kidney Normal 4/5 5/5 5/5 4/5
Cyst 1/5 0/5 0/5 1/5

Adrenal gland  Normal 5/5 5/5 5/5 5/5
Spleen Normal 3/5 0/5 35 3/5
Atrophy 1/5 0/5 1/5 0/5

Hypertrophy 1/5 5/5 15 2/5

Testis Normal 5/5 5/5 5/5 5/5
Liver Normal 5/5 5/5 5/5 5/5
Pancreas Normal 5/5 5/5 5/5 5/5
Brain Normal 5/5 5/5 5/5 5/5
Epididymis Normal 5/5 5/5 5/5 5/5
Lymph node®  Normal 5/5 0/5 4/5 4/5
Hypertrophy 0/5 5/5 1/5 1/5

Others Normal 5/5 5/5 5/5 5/5

a ; Observed animalsftotal observed animals of five mice b ; Group ID was listed in
Table 2 ¢ ; Bilateral popliteal lymph node.

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

R MALE
Group 1D GOM GIM GoM GaM

Lung Normal 3/5 4/5 35 5/5
Congestion 2/5 15 2/5 0/5

Heart Normal 5/5 5/5 5/5 5/5
Thymus Normal 4/5 5/5 5/5 4/5
Kidney Normal 5/5 5/5 5/5 5/5
Adrenal gland  Normal 5/5 5/5 5/5 5/5
Spleen Normal 4/5 0/5 0/5 4/5
Atrophy 1/5 0/5 0/5 1/5

Hypertrophy 0/5 5/5 5/5 0/5

Ovary Normal 5/5 5/5 5/5 5/5
Liver Normal 5/5 5/5 5/5 5/5
Pancreas Normal 5/5 5/5 5/5 5/5
Brain Normal 5/5 5/5 5/5 5/5
Uterus Normal 2/5 2/5 4/5 2/5
Edematous 3/5 35 1/5 3/5

Lymph node®  Normal 4/5 0/5 0/5 3/5
Hypertrophy 1/5 5/5 5/5 2/5

Others Normal 5/5 5/5 5/5 5/5

a ; Observed animals/total observed animals of five mice b ; Group ID was listed in
Table 2; ¢ ; Bilateral popliteal lymph node.

Table 13. Changes on the Bone Marrow Cells: MNPCE Numbers
and PCE(PCE+NCE) Ratio Observed in Micronucleus Test®

Group ID°  MNPCES/2000 PCEs PCE(PCE+NCE) ratio/1000 erythrocytes
GO 1.30+0.95 0.46%0.02
G1 69.70+13.27++ 0.42+0.02++
G2 1.20+1.69 0.46+0.02
G3 1.50+2.22 0.46+0.02
G4 0.90+0.99 0.46+0.02

a ; Values are expressed as mean *+ SD of 10 mice; b ; Group ID was listed in Table
3 MNPCE,PCE with one or more nuclei PCE, Polychromatic erythrocyte NCE,
Normochromatic erythrocyte = p<0.01 as compared with intact control
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