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Single Oral Dose Toxicity Test of Fermented Sipjeondaebo-tang Extracts in Mice

Ji-hye Lee, Tae-soo Kim, Dong-hoon Kwak, Jin-yeul Ma
Korea Institute of Oriental Medicine

ABSTRACT

Objectives : Sipjeondaebo-tang is a medicine traditionally prescribed as a restorative. The aim of this study was to
investigate the single oral dose toxicity and safety of extract of fermented Sipjeondaebo—tang in ICR mice.

Methods : In single oral dose toxicity study, non-fermented or fermented Sipjeondaebo-tang were administered by oral
gavage to ICR mice (5 males, 5 females) at single doses of varying concentrations: 1250, 2500 and 5000 mg/kg. Changes of
body weight, general behavior, adverse effects and mortality were determined throughout the experimental period. Hematological
parameters, organ weights and necropsy findings were evaluated at the end of the experiment.

Results : There were no mortality or signs of toxicity in single oral dose toxicity studies. There were also no significant
differences in body weight, organ weight, or hematological parameters between the treatment and control groups.

Conclusions : Fermented Sipjeondaebo-tang did not cause remarkable adverse effects in ICR mice. The oral lethal dose of

fermented Sipjeondaebo-tang is more than 5000 mg/kg and no-observed-adverse-effect level (NOAEL) of the extract for both
male and female mice is 5000 mg/kg.

Key words - Sipjeondacbo-tang (Shiquan dabu-decoction), fermentation, acute toxicity, safety, LDz
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Table 1. The Prescription of Sigeondacbo-tang

No. Aok A 3 3 G5 Ao Dose(@)
1 QAHAZ) 8l Panax ginseng C.A. Meyer Ginseng Radix Alba 240

2 = (1) St Atractylodes japonica Koidz Atractylodis Rhizoma Alba 240

3 WEH(GRE) = Poria cocos Wolf Hoelen 240

4 ZE(HH) T Glyeyrrhiza glabra L. Glycyrrhizae Radix 240

5 SAF(HuhE) S Rehmannia glutinosa Rehmanniae Radix Preparata 240

6 WKL) Bk Paeonia lactiflora Pall. Paeoniae Radix 240

7 AZ0NE) ghat Cinidium officinale Makino Cnidii Rhizoma 240

8 FACEE) 8= Angelica gigas Nakai Angelicae Gigantis Radix 240

9 7 (&E ) 3=t Astragalus membranaceus Bunge Astragali Radix 200
10 SAWAWED £33 Cinnamomum cassia Blume. Cinnamomi Cortex 200

1 AZHEE) Ele Zingiber officinale Roscoe Zingiberis Rhizoma Crudus 745
12 dz20E) 3= Zizyphys Jujube var. inermis Mil. Ziziphi Fructus 100
2. dEEE 4 A=l stgoH, dxts 23t F T & A3

43 Fe A AL sty 5E ATHTable 2). 54 £ OECD guide line® ¥
APl A At en, & -4 ICR wh-2(4 A FoFE A A E uiEeE AAsT &
ghato] 0 8l MEEHANE AMESIY T YHE & AFoME UzTH Bty APEL Foz
oz HARE & Yaustgor, 4% AHA A o A3t FAHAEA ARE FFE ¥, AAvEE
TYY TS AR & APS SIS HIAANRES Fod APED FoF 719
T3 717 T, dRE 9ASGE BESto oS A 2 IS 55 HugozA, AHdEg
o] #AH FTE2 AN AJAFHoH, ATH of B2 et FASA RS FFsAT T4
ol M2 G st o FEE AN ¥ BAEE S QA F2 AEHL e BTFF
B Agd ARt B Ade A¥sEaT A& ol&stgon, FEFS BE A E
43l AoE Ao, &3 2 ARV T4 A 10 mi/kgZ Ao, AP 7 &5 &
AREEL & 2343 C, AUlFE 50£10%, 37 T A32ds 2T AYHYFE FYste] AL
e AN 12~163], 242 12413 W97 A, 2T FIAE A FAEFA o
(F%5 700, 2% 19:00), Z== 150~300 Lx& % A Fosdth A2 s 54 HrlE]
Aol At A8 24S FAENY. 18 At HFEL 5o A FES 5 AAANF
3 AYEESE 1FAEPM nutrition, USA)<} o, ATEoE 438 EH 9 FAIHS o] &3}
2 Ay AF 2o S of wjE FF yAHYoZ FAE 1A T Ay

o A+ Fo sttt

558 ¢ - & ICR vhe2d H3 34 245
e w7y sk Adae 18 5000
mg/kgE 71ECE st FH 052 ZH7F 5000,
2500, 1250 mg/kg, o - 4= 2+ MY &S HF
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Table 2. Experimental Groups

Group Number of Sex Volume Dose
Animal (ml/kg) (mg/kg/day)

CON 5 male 10 0

SWTH 5 male 10 1250
SWT, 5 male 10 2500
SWT; 5 male 10 5000
SFT# 5 male 10 1250
SFT, 5 male 10 2500
SFTs 5 male 10 5000
CON 5 female 10 0

SWT, 5 female 10 1250
SWTy 5 female 10 2500
SWT; 5 female 10 5000
SFT, 5 female 10 1250
SET, 5 female 10 2500
SFT; 5 female 10 5000

* 1 Control group.
t : Sipjeondaebo-tang Extract Treatment group.
¥ : Fermented Sipjeondaebo—tang extract treatment group.
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Table 3. Mortality of Male and Female ICR Mice Treated with Speondacbo-tang and Fermented
Sipjeondaebo-tang Extracts

Days after treatment LDs
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (mgkg
CON 05« 05 05 05 05 05 05 05 05 05 05 05 05 05 05
SWT; 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
SWT, 05 05 05 05 05 05 05 05 065 05 05 05 05 05 05

Sex Group

Male SWT: 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 >5OA20
SFT, 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 &F%
SFT, 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
SFTs 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
CON 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
SWT, 05 05 05 05 05 05 05 06 05 05 05 05 05 05 05
SWI, 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Female SWT, 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 2

SFT; 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05

SFT, 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05

SFT; 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
CON; control group, SWT;; extraction of Sipjeondaebo-tang 1250 mg/kg(day) medication group, SWTs; extraction of
Sipjeondaebo-tang 2500 mg/kg(day) medication group, SWTs; extraction of Sipjeondaebo-tang 5000 mg/kg(day)
medication group, SFTy; extraction of ferment Sipjeondaebo-tang 1250 mg/kg(day) medication group, SFT»; extraction
of ferment Sipjeondaebo-tang 2500 mg/kg(day) medication group, SFT3; extraction of ferment Sipjeondaebo-tang 5000
mg/kg(day) medication group.
*  Values are expressed as no. dead/no. animal.

2. AN B 1250, 2500, 5000 mg/kg &% +2Afn 2
Table 49} 7¥o] 1250, 2500, 5000 mg/kg &2 g 2N FEES ATE 93 593 A
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ICR w25 149 B¢ A3 A3 Haigof oy 2T BT AAAF] wste] AFo]
gzold, g, AL FF, 55, 59, H 7hetdeH, Fo MY Fo F 1,3 7, 4Y BEF
RE %% 7185, &, 8lF v, £49 5 iz Fekiln 2 28 Fekun FEE
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Table 4. Clinical Signs of Male and Female ICR Mice Treated with Sigeondacbo-tang and Fermented
Sipjeondaebo—-tang Extracts

Sex Male Female

Variable Group CON SWE SWFZ SWFg SFT1 SFT2 SFTS CON SWE SWFZ SWF:; SFT1 SFT2 SFT3
No. of animal 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Ataxia 05« 05 05 05 05 05 05 05« 05 05 05 05 05 05
Bizarre Behavior 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Crouching 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Diarrhea 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Edema 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Gasping 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Grooming 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Jumping 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Lacrimation 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Lethargy 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Nausea 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Nasal Discharge 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Paralysis 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Salivation 05 05 05 05 05 05 05 05 05 05 05 05 05 05

CON; control group, SWTy; extraction of Sipjeondaebo~tang 1250 mg/kg(day) medication group, SWT»; extraction of
Sipjeondaebo-tang 2500 mg/kg(day) medication group, SWTs, extraction of Sipjeondaebo-tang 5000 mg/kg(day)
medication group, SFTy; extraction of ferment Sipjeondaebo~tang 1250 mg/kg(day) medication group, SFTs; extraction
of ferment Sipjeondaebo-tang 2500 mg/kg(day) medication group, SFTs; extraction of ferment Sipjeondaebo—tang 5000
mg/kg(day) medication group.

% Values are expressed as no. abnormal/no. animal.

Table 5. Means of Body Weights of Male and Female ICR Mice Treated with Spjeondaebo-tang and
Fermented Sigleondaebo-tang Extracts

Body Weights (g)

Sex Group Days after treatment
0 1 3 7 14
CON 25.23+0.77 2760+0.54 29.22+0.43 30.99+0.86 31.18+1.13
SWT 25.07+1.22 26.99+1.11 2850+1.53 30.54+1.38 30.54+1.44
SWT 24.65+0.80 27231094 29.02£0.63 30.84+0.67 31.34£0.95
Male SWT; 24.95%1.11 26.80+1.22 2863+1.06 30.31+0.88 31.25+1.30
SFT, 24.75£1.09 26.79£1.22 28.84+1.10 30.41+0.96 31.3241.21
SFT» 24.81+0.72 2698+1.17 2886x1.15 30.77+1.13 32.26x0.99
SETs 24.64+0.78 26.80£0.71 2855£1.03 30.37+1.17 31.16+1.46
CON 21.33+0.84 2292057 24.46%0.63 25.63+0.45 27.20£1.62
SWT; 21.49+0.33 23.09+0.70 24.72£0.78 26.01£0.98 2654+1.15
SWT 20.36+0.38 22.10+0.34 23.93+0.40 25.19+0.50 2563+1.11
Female SWT; 20.87+0.96 22.22+092 23.66+0.79 24.67+0.72 26.35£1.24
SFT, 20.73+0.77 22.30x0.84 2390+1.10 25.00£0.94 26.56x1.50
SEFTy 20.58+0.82 2252+1.63 23.75+1.36 2554+1.59 27.47+1.70
SFET3 21.23+0.77 22.59+0.77 24.660.91 25.62+1.47 27.20£1.58

The data are presented as mean=SD.

CON; control group, SWT1; extraction of Sipjeondaebo-tang 1250 mg/kg(day) medication group, SWTs;, extraction of
Sipjeondaebo-tang 2500 mg/kg(day) medication group, SWTs extraction of Sipjeondacho-tang 5000 mg/kg(day)
medication group, SFTy; extraction of ferment Sipjeondaebo-tang 1250 mg/kg(day) medication group, SFT»; extraction
of ferment Sipjeondaebo-tang 2500 mg/kg(day) medication group, SFT3; extraction of ferment Sipjeondaebo-tang 5000
mg/kg(day) medication group.
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Table 6. Organ Weights of Male and Female
Fermented Sigieondaebo-tang Extract

$% 9240l QYA Bo}, FE F SO
2 27] olgth B¢ 1 919 B 7l ¢
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vebbA et
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ICR Mice Orally Treated with Sigeondacbo-tang and

Sex  Growp NQ. of Organ weight(g)

animal Liver Kidney-L.  Kidney-R Heart Lung Spleen

CON 5 1.35+0.09 0.20£0.02 0.20£0.01 0.13£0.01 0.18+0.01 0.11£0.02

SWT; 5 1.3240.14 0.20£0.02 0.20+0.02 0.12£0.01 0.17£0.01 0.10£0.02
SWT 5 1.36+0.07 0.20£0.02 0.21£0.01 0.12£0.01 0.19+0.01 0.11+0.01

Male SWT; 5 1.36+0.16 0.20+0.02 0.20+0.03 0.12+0.01 0.17£0.01 0.09+0.01
SFT 5 1.34+0.10 0.22+0.01 0.22+0.00 0.13£0.01 0.18+0.01 0.10+0.01

SETy 5 1.48+0.10 0.22+0.02 0.22+0.02 0.13£0.01 0.20+0.02 0.12+0.01

SETy 5 1.36+0.21 0.21£0.03 0.21£0.02 0.13£0.01 0.19£0.02 0.10£0.00

CON 5 1.13+0.07 0.16+0.01 0.160.01 0.12+0.01 0.17+0.01 0.13+0.01

SWT, 5 0.97+0.04 0.14£0.02 0.14=0.01 0.11+0.01 0.16+0.01 0.12£0.02
SWT 5 094£0.10«+  0.14+0.01 0.14=0.00 0.11+0.00 0.15+0.01 0.10+0.01
Female SWT; 5 0.98+0.15 0.14£0.02 0.150.02 0.11+0.02 0.15+0.01 0.10£0.02
SFT 5 0.96+0.07 0.14+0.01 0.14£0.01 0.11+0.02 0.16+0.00 0.10£0.02

SFTy 5 1.02+0.07 0.14£0.01 0.14£0.01 0.11£0.01 0.16£0.02 0.11+0.01

SETs 5 1.00+0.08 0.15+0.02 0.14+0.01 0.10+0.00 0.16+0.01 0.11+0.02

CON; control group, SWTy; extraction of Sipjeondacho-tang 1250 mg/kg(day) medication group, SWT; extraction of
Sipjeondaebo-tang 2500 mg/kg(day) medication group, SWTs; extraction of Sipjeondaebo-tang 5000 mg/kg(day)
medication group, SFT; extraction of ferment Sipjeondaebo-tang 1250 mg/kg(day) medication group, SF Ty, extraction
of ferment Sipjeondaebo-tang 2500 mg/kg(day) medication groupp, SFTs; extraction of ferment Sipjeondaebo-tang 5000

mg/kg(day) medication group.
* p<0.0b
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Table 7. Autopsy Finding of Male and Female ICR Mice Orally Treated with Sigeondaebo-tang and
Fermented Sipieondaebo-tang Extracts

Sex Male Female

Group CON SWT; SWI» SWT; SET; SET, SFT3 CON SWI SWI, SWI; SET; SET, SET;
Dose(mg/kg) 0 1250 2500 5000 1250 2500 5000 O 1250 2500 5000 1250 2500 5000
No. of animal 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Variable

Heart 05« 05 05 05 05 05 05 05« 05 05 05 05 05 05
Lung 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Thymus 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Liver 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Spleen 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Kidney 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Adrenal gland 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Intestines 05 05 05 05 05 05 05 05 05 05 05 05 05 05

CON; control group, SWTy; extraction of Sipjeondaebo-tang 1250 mg/kg(day) medication group, SWTs; extraction of
Sipjeondaebo-tang 2500 mg/kg(day) medication group, SWTs extraction of Sipjeondacho-tang 5000 mg/kg(day)
medication group, SFTy; extraction of Ferment Sipjeondaebo-tang 1250 mg/kg(day) medication group, SFTy; extraction
of ferment Sipjeondaebo-tang 2500 mg/kg(day) medication group, SETs; extraction of ferment Sipjeondaebo—-tang 5000
mg/kg(day) medication group.

* : Values are expressed as no. abnornal animal/no. normal animal.

Table 8. Levels of Haematological Analysis in Male and Female ICR Mice Orally Treated with Sigeondacbe
—fang and Fermented Sigeonaacbo-tang

Sex Grogy No-of  WBC RBC HGB HCT MCV  MCH PLT
P animal <1000 x10° g/dl % fl g x1000
CON 5 58308 800:046 856105 40541263 50.68:0.65 10.70:016 1116.67+50.39

SWT7 5 514+059 807044 872+039 40.48+1.57 50.22+1.08 10.80+0.21 1136.00£56.39
SWT, o  624+1.09 B812+020 8841013 41.06+0.50 50.60+0.88 10.88+0.19 1244.00+118.87
Male SWT3 5 5302071 7.82+034 854+0.29 4042+1.10 51.70+0.98 10.94+0.21 1146.00+30.50
SFT' 5 478£1.01 815:025 880+0.19 41404099 50.82+0.59 10.80+0.17 1146.00+97.11
SFT, 5 5162064 7681019 830+0.33 39.88£0.93 51.92+0.96 10.80£0.27 1178.00£64.58
SFT3 5 484101 7994035 874+042 41.56£1.84 51.9%6+0.40 1094£0.17 1198.00£76.62
CON 5 536143 798034 883+0.250 41.16£1.26 51.64+1.19 11.14+0.23 968.00£138.09
SWTr 5 414101 824+041 8834+0.31 41.68+1.24 50.60+1.12 10.74£0.26 992.00+104.26
SWT, o5 440+1.09 822+037 876030 41.42+1.19 50441094 10.70+0.21 1030.00+86.63
Female SWT; 5 410+1.14 820+0.69 8824054 41.42+2.25 50.60+1.77 10.76£0.38 1070.00£102.96
SFT' 5 4662062 3451042 9.06£040 4244£1.74 50.22+0.86 10.74£0.21 1050.00£98.74
SFT» 5 522£1.09 822+036 880.38 41.60£1.42 50.62+0.70 10.780.13 1028.00£115.41
SFT3 5 4004070 827+0.27 892022 42.36+0.96 51.24+093 10.78+0.11 1122.00+84.38

CON; control group, SWTy; eExtraction of Sipjeondaebo-tang 1250 mg/kg(day) medication group, SWT»; extraction of
Sipjeondaebo-tang 2500 mg/kg(day) medication group, SWTs; extraction of Sipjeondaebo-tang 5000 mg/kg(day)
medication group, SFTy; extraction of ferment Sipjeondaebo-tang 1250 mg/kg(day) medication group, SFTy; extraction
of ferment Sipjeondaebo—tang 2500 mg/kg(day) medication group, SFTs; extraction of ferment Sipjeondaeho-tang 5000
mg/kg(day) medication group.

* p<0.06
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