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Mouse Single Oral Dose Toxicity Test of Red Koji Fermented

Scutellariae Radix Aqueous Extracts
Jae-Chan Park - Hae-Yun Choi - Jong-Dae Kim.’

Dept. of Korean Medicine, College of Korean Medicine,
Daegu Haany University

ABSTRACT

Objectives : The objectives of this study was to obtain acute information (single oral dose toxicity) of Red-Koji
(Monascus purpureus 12002) Fermented Scutellariae Radix Aqueous Extracts (fSR), has been traditionally
used in Korean medicine for treating various diseases including inflammatory diseases.

Methods : In order to observe the 50% lethal dose (LD50), approximate lethal dosage (ALD) and target
organs, fSR powders were once orally administered to female and male ICR mice at dose levels of 2,000,
1,000, 500 and O (control) mg/kg (body weight.). The mortality and changes on body weight, clinical signs and
gross observation were monitored during 14days after single oral treatment of fSR with organ weights and
histopathological observations of 12 types of principle organs.

Results : After single oral treatment of fSR, we could not find any mortality and toxicological evidences up to
2,000 mg/kg treated group, the limited dosages in rodents, on the body and organ weights, clinical signs, gross
and histopathological observations, except for some accidental findings.

© 2013 The Korean Medicine Society For The Herbal Formula Study
This is an open access journal which permits unresticted access via the internet (URL, http://www.ompak.okdanche.com.) non-commercial use, dist

ribution, reproduction and providing the original work is properly cited.
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Conclusions : The results obtained in this study suggest that the LD50 and ALD of fSR 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 2,000 mg/kg and can be safety used in clinics.

Keyword : Red Koji Fermented Scutellariae Radix, Toxicity
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18A1ZF A A 2ls AAstglon (o] 717kl & Yol AHgetlch. #=ule 3= wE S FEE
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Difco Co., USA) ¥i#|& AH&-aFe] 24CollA 44
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2 Abgstel, Astel, AaAls] B o] A FHS B, /|Fekglon], Foldl o] Fol 3
Table 1. Experimental Design Used in This Study
Group Sex No. of animals Dose (mg/kg) of fSR Animal No.
Vehicle control* Male 5 0 M-01 ~ M-05
The highest dosage Male 5 2000 M-06 ~ M-10
The middle dosage Male 5 1000 M-11 ~ M-15
The lowest dosage Male 5 500 M-16 ~ M-20
Vehicle control* Female 5 0 F-01 ~ F-05
The highest dosage Female 5 2000 F-06 ~ F-10
The middle dosage Female 5 1000 F-11 ~ F-15
The lowest dosage Female 5 500 F-16 ~ F-20

* Vehicle control; distilled water 20 m{/kg as vehicle in this study. All test articles in vehicle were once orally administered in a volume

of 20 m¢/kg, dissolved in distilled water.
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Table 2. Mortalities Observed in Female and Male Mice after Single Oral Treatment of fSR

Day after administration
Groups Total*
0® 1 2 3 4 5 6 7 8 9 10 1 12 13

Vehicle control
Male 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0%)
Female 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0%)

fSR treated male groups

2000 mg/kg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0%)
1000 mg/kg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0%)
500 mg/kg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0%)

fSR treated female groups

2000 mg/kg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0%)
1000 mg/kg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0%)
500 mg/kg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5 (0%)

Values are expressed as number of died animals; *° treatment day; fSR, Red-Koji (Monascus purpureus 12002) fermented
Scutellariae Radix aqueous extracts (yield=27.20%); * total mortalities during 14 days of observation periods - died animals/total
observed animals (percentages; 5 mice per group)

Table 3. Weight Gains in Female and Male Mice after Single Oral Treatment of fSR

Intervals
Groups
Day 0°~ Day7 Day 7~Day 13 Day 0~ Day 14°
Vehicle control
Male 8.14+1.19 1.96+0.29 4.40+1.02
Female 6.14+1.91 0.70+2.48 1.92+2.75
fSR treated male groups
2000 mg/kg 9.40+1.29 1.92+0.86 6.18+1.33
1000 mg/kg 8.42+1.23 1.46+0.93 4.29+1.34
500 mg/kg 7.94+1.42 0.80+1.57 3.84+2.36
fSR treated female groups
2000 mg/kg 5.54+2.48 0.90£1.37 1.44+2.69
1000 me/kg 5.02+0.88 1.90+0.92 2.62+1.31
500 mg/kg 5.18+1.68 2.20+1.27 2.98+1.73

Values are expressed as mean = SD of five mice; fSR, Red-Koji (Monascus purpureus 12002) fermented Scutellariae Radix
aqueous extracts (vield=27.20%); ° Day of treatment after overnight fasted; ° Day of sacrifice after overnight fasted
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Table 4. Changes on the Absolute Organ Weights Observed in Male Mice after Single Oral Treatment of fSR

Principal Organs

Groups -
Lung Heart Thymus Kidney L Adrenal gland L Spleen

Vehicle control 0.210+0.023 0.191+0.010 0.063+0.014 0.321+0.034 0.003+0.001 0.101+0.017
fSR treated groups

2000 mg/kg 0.207+0.012 0.191+0.008 0.058+0.013 0.325+0.048 0.003+0.002 0.119+0.014

1000 mg/kg 0.209+0.008 0.194+0.010 0.047+0.008 0.289+0.013 0.003+0.001 0.129+0.025

500 mg/kg 0.195+0.008 0.188+0.017 0.047+0.011 0.310+0.063 0.002+0.001 0.0960.029

Testis L Liver Pancreas S Brain Epididymis L Lymph node L*

Vehicle control 0.119£0.007 1.614+0.032 0.178+0.010 0.499+0.010 0.050+0.003 0.005+0.004
fSR treated groups

2000 mg/kg 0.128+0.017 1.607+0.133 0.194+0.013 0.488+0.012 0.048+0.004 0.004+0.002

1000 mg/kg 0.131+0.010 1.552+0.100 0.188+0.036 0.494+0.012 0.046+0.004 0.005+0.002

500 mg/kg 0.111+0.004 1.530£0.205 0.173+0.014 0.491+0.022 0.045+0.005 0.003+0.002

Values are expressed as mean + SD of five mice; fSR, Red-Koji (Monascus purpureus 12002) fermented Scutellariae Radix aqueous
extracts (yield=27.20%); L, left sides; S, splenic lobes;

 Submandibular lymph node

Table 5. Changes on the Absolute Organ Weights Observed in Female Mice after Single Oral Treatment of fSR

Ovary L Liver Pancreas S Brain Uterus Lymph node L*

Vehicle control 0.020+0.003 1.1754£0.199 0.166+0.025 0.488+0.012 0.195+0.081 0.002+0.001
fSR treated groups

2000 mg/kg 0.018+0.009 1.180£0.202 0.150+0.016 0.486+0.030 0.177+0.083 0.003+0.002

1000 mg/kg 0.022+0.005 1.203+0.037 0.160+0.017 0.468+0.029 0.171+0.045 0.004+0.001

500 mg/kg 0.018+0.005 1.298+0.194 0.151+0.015 0.485+0.015 0.245+0.040 0.005+0.003

Principal Organs
Groups .
Lung Heart Thymus Kidney L Adrenal gland L Spleen

Vehicle control 0.179+0.021 0.149+0.021 0.058+0.021 0.197+0.020 0.004+0.001 0.13940.047
fSR treated groups

2000 mg/kg 0.179+0.017 0.148+0.009 0.052+0.020 0.208+0.013 0.003+0.001 0.125+0.035

1000 mg/kg 0.172+0.015 0.140+0.007 0.069+0.014 0.196+0.010 0.005+0.002 0.117+0.030

500 mg/kg 0.180+0.008 0.149+0.008 0.048+0.020 0.215+0.020 0.005+0.003 0.107+0.018

Values are expressed as mean + SD of five mice; fSR, Red-Koji (Monascus purpureus 12002) fermented Scutellariae Radix aqueous
extracts (yield=27.20%); L, left sides; S, splenic lobes; * Submandibular lymph node
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Table 6. Changes on the Relative Organ Weights Observed in Male Mice after Single Oral Treatment of fSR

Principal Organs

Groups
Lung Heart Thymus Kidney L Adrenal gland L Spleen

Vehicle control 0.582+0.069 0.528+0.032 0.175+0.037 0.889+0.094 0.009+0.004 0.282+0.054

fSR treated groups

2000 mg/kg 0.545+0.045 0.505+0.030 0.153+0.033 0.853+0.096 0.009+0.005 0.314+0.045

1000 mg/ke 0.578+0.040 0.538+0.045 0.131+0.022 0.800+0.029 0.009+0.003 0.358+0.072

500 mg/kg 0.545+0.051 0.523+0.048 0.130+0.023 0.853+0.082 0.007+0.002 0.297+0.058
Testis L Liver Pancreas S Brain Epididymis L Lymph node La

Vehicle control 0.331+0.020 4.470+0.165 0.492+0.023 1.383+0.047 0.138+0.009 0.014+0.012

fSR treated groups

2000 mg/kg 0.340+0.055 4.231£0.290 0.513+0.055 1.287+0.085 0.127+0.018 0.009+0.006
1000 mg/kg 0.364+0.040 4.292+0.283 0.520+0.094 1.368+0.074 0.129+0.016 0.013+0.005
500 mg/kg 0.309+0.024 4.234+0.160 0.484+0.059 1.372£0.143 0.129+0.020 0.007+0.003

Values are expressed as mean = SD of five mice, % of body weight; fSR, Red-Koji (Monascus purpureus 12002) fermented
Scutellariae Radix aqueous extracts (yield=27.20%); L, left sides; S, splenic lobes; * Submandibular lymph node

Table 7. Changes on the Relative Organ Weights Observed in Female Mice after Single Oral Treatment of fSR

Principal Organs

Groups
Lung Heart Thymus Kidney L Adrenal gland L Spleen
Vehicle control 0.633+0.033 0.528+0.048 0.201+0.050 0.701+0.066 0.016+0.003 0.485+0.117
fSR treated groups
2000 mg/kg 0.649+0.072 0.536+0.054 0.185+0.053 0.752+0.059 0.011+0.004 0.446+0.088
1000 me/kg 0.596+0.023 0.487+0.011 0.239+0.040 0.681+0.034 0.017+0.005 0.408+0.100
500 mg/kg 0.618+0.060 0.511£0.049 0.161+0.053 0.736+0.059 0.016+0.010 0.363+0.029
Ovary L Liver Pancreas S Brain Uterus Lymph node La
Vehicle control 0.070+0.010 4.147+0.412 0.587+0.080 1.741£0.179 0.682+0.233 0.008+0.004

fSR treated groups

2000 mg/kg 0.064+0.024 4.221£0.313 0.541+0.046 1.766+0.250 0.624+0.241 0.009+0.004
1000 mg/kg 0.075+0.013 4.192+0.321 0.558+0.058 1.627+0.106 0.592+0.146 0.013+0.003
500 mg/kg 0.062+0.013 4.424+0.348 0.518+0.037 1.668+0.156 0.849+0.211 0.015+0.010

Values are expressed as mean = SD of five mice, % of body weight; fSR, Red-Koji (Monascus purpureus 12002) fermented
Scutellariae Radix aqueous extracts (yield=27.20%); L, left sides; S, splenic lobes; *Submandibular lymph node
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Table 8. Necropsy Findings Observed Male Mice after

Table 10. Histopathological Findings Observed Male

Single Oral Treatment of fSR Mice
Groups Vehide fSR treated as Groups Vehicle fSR treated as

Organs- control 2000 1000 500 Brgans. control 2000 1000 5,
Findings nefke nefke nelke mg/kg mg/kg

Lung
Lung Normal 4/5 4/5 4/5 4/5
Normal 415 415 4l5 4l5 Congestion 1/5 1/5 1/5 1/5
Congestion 1/5 1/5 1/5 1/5

Thymus
Thymus Normal 5/5 5/5 4/5 5/5
Normal 5/5 5/5 4/5 5/5 cDE" 0/5 0/5 1/5 0/5
Atrophy 0/5 0/5 1/5 0/5

Spleen
Spleen NorTaI 4/5 4/5 4/5 5/5
Normal 3/5 4/5 5/5 3/5 rHP 1/5 1/5 1/5 0/5
Atrophy 2/5 1/5 0/5 2/5 Liver

R Normal 3/5 5/5 4/5 5/5

Lymph node IF! 2/5 0/5 115 0/5
Normal 3/5 45 4/5 4/5 : : —
Hypertrophy 2/5 s 1/5 1/5 Observed animals/total observed animals of five mice; fSR,

Observed animals/total observed animals of five mice; fSR,
Red-Koji (Monascus purpureus 12002) fermented Scutellariae
Radix aqueous extracts (yield=27.20%); * Bilateral
submandibular lymph node.

Table 9. Necropsy Findings Observed Female Mice
after Single Oral Treatment of fSR

Groups fSR treated as
Vehicle

Organs- control 2000 1000 500
Findings mg/kg mg/kg mg/kg
Lung

Normal 4/5 4/5 3/5 5/5

Congestion 1/5 1/5 2/5 0/5
Thymus

Normal 3/5 4/5 5/5 4/5

Atrophy 2/5 1/5 0/5 1/5
Spleen

Normal 4/5 5/5 5/5 5/5

Atrophy 1/5 0/5 0/5 0/5
Uterus

Normal 2/5 3/5 2/5 0/5

Edematous 3/5 2/5 3/5 5/5
Lymph node®

Normal 5/5 3/5 5/5 4/5

Hypertrophy 0/5 2/5 0/5 1/5

Observed animals/total observed animals of five mice; fSR,
Red-Koji (Monascus purpureus 12002) fermented Scutellariae
Radix aqueous extracts (yield=27.20%); * Bilateral
submandibular lymph node.
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Red-Koji (Monascus purpureus 12002) fermented Scutellariae
Radix aqueous extracts (yield=27.20%); ® Left submandibular
lymph node; "Abbreviations: cDE, decreases of cortex lymphoid
cells; rHP, hyperplasia of red pulp lymphoid cells; IF, focal
inflammatory cell infiltration

Table 11. Histopathological Findings Observed

Female Mice
Groups fSR treated as
Vehicle
(F)i;%ﬁﬂg's control - 5000 me/ke 1000 mefke 500 malke
Lung
Normal 4/5 4/5 3/5 5/5
Congestion 1/5 1/5 2/5 0/5
Thymus
Normal 3/5 3/5 4/5 5/5
cDE' 2/5 2/5 1/5 0/5
Spleen
Normal 3/5 4/5 3/5 4/5
rHPT 2/5 1/5 2/5 1/5
Liver
Normal 4/5 4/5 4/5 5/5
IFt 1/5 1/5 1/5 0/5
Uterus
Normal 4/5 5/5 5/5 4/5
IV 1/5 0/5 0/5 1/5

Observed animals/total observed animals of five mice; fSR,
Red-Koji ~ (Monascus purpureus 12002) fermented Scutellariae
Radix aqueous extracts (yield=27.20%); ® Left submandibular
lymph node; ‘Abbreviations: cDE, decreases of cortex lymphoid
cells; rHP, hyperplasia of red pulp lymphoid cells; IF, focal
inflammatory cell infiltration; DM, desquamation of mucosa layers
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fsnzanomgfkg female 04 (F-09) ¢ £SR 1000mg/kg-male 01 (M-11) SR 1000mgf1.:g fermle) 0 1 .(F )e
Congestion 1++ Congestion I+ _ Congestion 1+

Fig. 1. Histopathological changes detected on the lung. Note that slight (1+) lung
focal congestional spots-thickening of alveolar lung inflammatory cell infiltration
with/without focal hemorrhages were randomly detected throughout the
experimental groups tested regardless of genders including both genders of vehicle
controls as sporadic findings not fSR treatment related toxicological signs. fSR,
Red-Koji (Monascus purpureus 12002) fermented Scutellariae Radix aqueous
S = ] extracts (yield=27.20%); A, alveolar sac-respiratory bronchiole; B, bronchiole; All
fSR Sﬂt}mg-’kg mle.g3 {M 13} = hematoxylin & eosin stain; Scale bars = 200 m.
Congeshon 1+

1+

Fig. 2. Histopathological changes detected in the thymus. Note that slight [1+] or
moderate [2+] decreases of lymphoid cells in the thymic cortex (cDE; as seen
vacuoles or loosening) were detected in the female vehicle control, female 2,000 mg
/kg, male 1,000 mg/kg and female 500 mg/kg of fSR treated mice as sporadic
findings; fSR, Red-Koji (Monascus purpureus 12002) fermented Scutellariae Radix
aqueous extracts (yield=27.20%); C, cortex; M, medulla; All hematoxylin & eosin
stain; Scale bars = 200 /m.

R I e
SR 500mgkg-female 04 (F-19) +
cDE 2+
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Vehicle control female-01 (F-01) «
THP 1+

L X 3 . - Y F 5o * | - L -
fSR {]{]{]mg{kg_fe 04(F-09) » 1SR 1000mgkg-male 02 (F-12) fSR 1000mgke-female 03 (F-13) ¢
rHP 1+ o THP 1+ tHP 1++

Fig. 3. Histopathological changes detected on the spleen. Note that slight [1+]
hyperplasia of lymphoid cells and megakar- yocytes in the red pulp (rHP) were
randomly detected throughout the experimental groups including both genders of
vehicle controls as sporadic findings not fSR treatment related toxicological signs.
fSR, Red-Koji (Monascus purpureus 12002) fermented Scutellariae Radix aqueous
extracts (yield=27.20%); M, megakaryocytes, All hematoxylin & eosin stain; Scale
bars = 200 /m.

AT e e
mgkg-male 03 (F-18) «
THR 1+

Vehicle c’onu' 2
IF1+ IF 1++ " IF1+

fSR 1000mgkg-male 03 (M-13) + SR 1000mg/kg-female 04
s Fi+

Fig. 4. Histopathological changes detected in the liver. Note that slight [1+] focal inflammatory cell infiltrations (IF) were detected
throughout the experimental groups including both genders of vehicle controls as sporadic findings not fSR treatment related
toxicological signs. fSR, Red-Koji (Monascus purpureus 12002) fermented Scutellariae Radix aqueous extracts (yield=27.20%); C,
central vein; All hematoxylin & eosin stain; Scale bars = 200 m.
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Vehicle control female-03 (F-

DM 1+

03)

fSR 500mg/kg-female 01 (F-16) «

DM 3+

Fig. 5. Histopathological changes detected in the uterus. Note that slight [1+] or severe [3+] desquamation of uterus mucosa
(DM) were observed in one (1/5; 20%) female mice in vehicle control, fSR 2,000 and 500 mg/kg treated group as a process of
estrus cycle, respectively. fSR, Red-Koji (Monascus purpureus 12002) fermented Scutellariae Radix aqueous extracts
(yield=27.20%); L, lumen; All hematoxylin & eosin stain; Scale bars = 200 /m.
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