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Single Oral Dose Toxicity Test of Bojungikgrtang (Buzhongyigr tang)
and Fermented Bojungikgi-tang (Buzhongyigt-tang Extracts in Mice

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

ABSTRACT

Objectives : The aim of this study was to evaluate the single oral dose toxicity and safety of Bojungikei-tang (Buzhongyiqi-tang)
and fermented Bojungikgi-tang (Buzhongyiqi-tang) extracts in male and female ICR mice.

Methods : In the single oral dose toxicity study. non-fermented and fermented Bojungikei-tang (Buzhongyiqi-tang) were
administered to male and female ICR mice as an oral dose of 1250, 2500 and 5000 mg/kg. Changes of body weights, general
behaviors, adverse effects and mortality were determined throughout the experimental period. Hematological parameters, serum
chemistry, organ weights and necropsy findings were evaluated at the end of the experiment.

Results : There was no mortality or sign of toxicity in the single oral dose toxicity study. There were also no significant
differences in body weights, organ weights, and hematological parameters, serum chemistry values between treatment and

control groups.

Conclusions : The results obtained in this study suggest that the 50% lethal dose of fermented Bojungikei-tang (Buzhongyiqi
~tang) in both female and male mice can be considered as well over 5000 mg/kg, so these medicines can be safe in clinics.

Key words : Bojungikgi-tang (Buzhongyiqi-tang). fermentation, acute toxicity, safety, LDs
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Table 1. The Prescription of Bojungikgr-tang (Buzhongyigi-tang).

No.  Aef] — 4WA 3t qE Ak Dose (2)
1 7] (#H ) 8 Astragalus membranaceus Bunge Astragali Radix 300
2 AJAH(AEE) g Panax ginseng C.A. Meyer Ginseng Radix Alba 200
3 W2 (HI) g Atractylodes japonica Koidz Atractylodis Rhizoma Alba 200
4 = (HHE) Z= Glycyrrhiza glabra L. Glycyrrhizae Radix 200
5 37 (&) k= Angelica gigas Nakai Angelicae Gigantis Radix 100
6 A=) (BREZ) gh= Citrus unshiu Aurantii Nobilis Pericarpium 100
7 ZvH(FHi) %= Cimicifuga heracleifolia Komarov Cimicifugae Rhizoma 60
8 B EAE ) = BupleurumFalcatum Bupleuri Radix 60
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1. SAEHA 4y D3]] SAAF AA 717 3 APFEY
A A3}= SPSS package program(version 12.0) Ab 3 QARSI A3 Table 2, 3% 2
& o] &3l HFI TFEAUAE T3 en 7 29 o AEEA Fo & YU AP TES FES A
A 7He] Apolof B3k F-24d-> one-way ANOVA 3}, AN 273} vl wste] B Aef, 8 FolAk %
(analysis of variance)2} Tukey HSDol ¢3ted p0.05 I, AL BE 552 oA Ho] 0 E -7,
FEoA A3 T8 %, FE 8 F v, 4l 5 A8 22 R
o} FHE o3t YAFAY oL AE FEFHA
m, # = okore}, =t 82 5000 me/ke S FoJ 3t AP EE
S ¥ BE AN Aol HAHA dste

1 QA ZAF Q| Dy 22, LDy e 5000 mg/keg o]Ato 2 AbZE

Table 2. Number of Death of Male and Female ICR Mice Treated with Bojungiker-tang ( Buzhongyigi-tang)
and Fermented Bojungingr-tang ( Buzhongyigi-tang) Extracts.

Days after treatment LDs
5 8§ 9 (mg/ke)

Sex Group

—_
(e}
—_
—_
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DO
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CON
0BT,
OBT:
Male  OBTy
FBTy
FBT,
FBT;

25000 me/ke

CON
0BT,
OBT,
Female OBT;
FBT,
FBT,
FBT; 0 0 0 0 0 0 0 0
CON: Control Group, OBT: Extraction of Bojungiker-tang 1250 mg/ke(day) Medication Group, OBTy: Extraction of Boungikei-tang
2500 mg/ke(day) Medication Group, OBT;: Extraction of Bojungikei-tang 5000 mg/keg(day) Medication Group, FBT: Extraction of
Ferment Bojungikei-tang 120 mg/ke(day) Medication Group, FBT,: Extraction of Ferment Byjungikei-tang 2500 mg/ke(day) Medication
Group, FBT;: Extraction of Ferment Bojunerker-tang 5000 mg/ke(day) Medication Group.
* 1 Values are expressed as number of death.
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Table 3. Clinical Signs of Male and Female ICR Mice Treated with Bojiungiker-tang (Buzhongyig-tang) and
Fermented Bojungiker- tang (Buzhongyigi- tang) Extracts.

Sex Male Female
Groups CON OBT, OBT, OBT; FBT; FBT, FBTy CON OBT; OBT; OBT3; FBT; FBT, FBTj

Variable N

0 5 5 5 5 5 5 5 5 ) 5 5 5 5

of animal
Ataxia 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bizarre Behavior 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Crouching 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diarrhea 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Edema 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(Gasping 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grooming 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jumping 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lacrimation 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Lethargy 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nausea 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nasal Discharge 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Paralysis 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Salivation 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CON: Control Group, OBT,: Extraction of Bojungikgi-tang 1250 mg/kg(day) Medication Group, OBT,: Extraction of
Bojungikgi-tang 2500 mg/kg(day) Medication Group, OBT:: Extraction of Bojungikgi-tang 5000 mg/ke(day) Medication
Group, FBT;: Extraction of Ferment Bojungiker-tang 1250 mg/keg(day) Medication Group, FBTs: Extraction of Ferment
Bojungikgi-tang 2500 mg/ke(day) Medication Group., FBTs: Extraction of Ferment Bojungikgi-tang 5000 mg/ke(day)
Medication Group.

*  Values are expressed as number of abnormal animals.

40.00 -
3500 -
30,00 -
25.00

2000

15.00 5.0
0 day 1 day 3 day 7 day 14 day

Fig. 1. Means of body weights of male (A) and female (B) ICR mice treated with Bojungiker-tang
(Buzhongyiar-tang) and fermented Bojungiker tang (BuzhongyigFtang) extracts. The data are presented
as mean = standard deviations.

CON: Control Group, OBT:: Extraction of Bojuncikei-tang 1250 me/ke(day) Medication Group, OBT:: Extraction of
Bojungikgr-tang 290 me/ke(day) Medication Group, OBTs: Extraction of Byunerker-tang 5000 mg/kg(day) Medication Group,
FBTy: Extraction of Ferment Byjimgiker-tang 1250 me/ke(day) Medication Group, FBT:: Extraction of Ferment Ayungikei-fang
2500 mg/kg(day) Medication Group, FBTs: Extraction of Ferment Bojungiker-tang 5000 mg/ke(day) Medication Group.

603



2. ’E Hst 7 AR A AbA QL 7E El Al FA L] el
H:]Eh Flg e F7PF AT At 2F o, 4

93 Fol 4 W 3 AYEEY AF
13} 25 A9 E A
2E AAAZA Bt} Aze] Fhagon, =
o A3} ol F1,3,7 14 BF Az} A9 4 EREM
: 3
o

7t oA Ql Azt zfol= #AT 4 ¢ oA 7AAE AAG A= Table 63 2t
om, BE7|e g A . F FE2E FojL 7t WBC, RBC., HGB, HCT. MCH, MCV, MCHC =
oA el AFHS}t Apo] w3t #AT & gl 23 PLT 55 A% 25 28 A 99
A AA A3 pA7F AN 2 B ek f
3. B4 2 Y MIIRAH BF o3t F7ht as #AEHA ek
AY F8 A, B8 AYFTES FAHS FL

= “l'% /Q}‘]-\l' 7:]34"1:‘ Table 734'
. GOT. GPT. LDH. UREA, Creatinine 35

R5Y) s ’ 1=3
Fg 5] 2o A7) B SRS oW 2T A3 BE A2 4954 4 A% 4
ol WAE WA ok AR 98 Ko A7k QA2 wmele] §o% F7h) AhE
142 F ARETY A7 FAE Table 5o 2. HRHA e}

Table 4. Autopsy Finding of Male and Female ICR Mice Orally Treated with Bojungiker-tang ( Buzhongyigtang)
and Fermented Bojungiker-tang ( Buzhongyigi- tang) Extracts.

Sex Male Female
Group CON OBT; OBT, OBTs; FBT; FBT, FBTy CON OBT; OBT, OBTs FBT; FBT; FBT;

I()mc;sfkg) 0 1250 2500 5000 1250 2500 5000 0 1250 2500 5000 1250 2500 5000
No. of
animal
Heart
Lung

5
0
0
Thymus 0
0
0
0
0

Variable

Liver
Spleen
Kidney

Adrenal gland
Intestines 0 0 0 0 0 0 0 0 0 0 0 0
CON: Control Group, OBT;: Extraction of Bojungrkei-tang(Buzhongyigi-tang) 1250 me/ke(day) Medication Group, OBT:;
Extraction of Bojungikgi-tang(Buzhongyiqi-tang) 2500 mg/ke(day) Medication Group, OBT:: Extraction of Bojungikei-tang
5000 me/ke(day) Medication Group, FBT:: Extraction of Ferment Bojungikgi-tang 1250 me/ke(day) Medication Group, FBT::
Extraction of Ferment Bojungikgi-tang 2500 meg/ke(day) Medication Group, FBTs: Extraction of Ferment Bojungikgi-tang
5000 mg/ke(day) Medication Group.
* : Values are expressed as number of abnormal animals.
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Table 5. Organ Weights of Male and Female ICR Mice Orally Treated with Bojungiker-tang ( Buzhongyigr-tang)
and Fermented Bojungingr-tang (Buzhongyigi- tang) Extracts.

Sex  Groups No. of Organ weight (g)
animal Liver Kidney-L Kidney-R Spleen Heart Lung
CON 5 1.673£0.095  0.278+0.043  0.276x0.045  0.110£0.021  0.165+0.017  0.219+0.023
OBT; 5  L709£0.180N5 0.305£0.050N 0.29620.051N 0.117+0.020% 0.159+0.014% 0.209+0.016™
OBT, 5  1.633+0.096™ 0.288+0.040N% 0.284+0.036™ 0.129+0.010% 0.156+0.010% 0.235+0.021%
Male OBT; 5  1.544+0.275™ 0.290+0.045™ 0.293+0.030™ 0.123+0.021™ 0.160£0.011N% 0.200£0.020N3
FBT, 5 1.694x0.320™ 0.310+0.040N% 0.310+0.034™ 0.105+0.023N 0.158+0.013% 0.215+0.022"°
FBT, 5  1.810£0.095% 0.275£0.020% 0.287+0.026™ 0.118+0.021% 0.162£0.015™ 0.21620.024™
FBT; 5 1.620£0.118 0.262+0.023% 0.266+0.019% 0.102+0.008¥ 0.152+0.009 0.217+0.014™
CON 5 1.63240.263  0.176£0.025  0.181+0.023  0.124+0.029  0.135+0.013  0.194+0.021
OBT; 5  1.4880.078™ 0.175£0.011N 0.164=0.010N 0.13420.017% 0.130+£0.009 0.192+0.005"
OBT, 5  1440+0.265™ 0.176+0.021N% 0.161+0.047™ 0.125+0.039™ 0.120+0.008" 0.191+0.005"
Female OBT; 5  1.610+0.181 0.170+0.010™ 0.176+0.020 0.137+0.011N (0.12420.003N 0.182+0.006°
FBT; 5  1.445+0.152" 0.170£0.014" 0.169£0.014 0.1180.028 0.12620.007™ (.1830.013"
FBT, 5  1.415£0.198" 0.159+0.019™ 0.163+0.026™ 0.131+0.034™ 0.122+0.009 0.186+0.017™
FBT; 5  1.586+0.178" 0.167+0.016™ 0.169£0.016™° 0.1250.032%° 0.130£0.010% 0.187+0.021"°

CON: Control Group. OBTy: Extraction of Bojungikei-tang 1250 mg/ke(day) Medication Group, OBT:: Extraction of
Bojungikgi-tang 2500 mg/kg(day) Medication Group, OBTs: Extraction of Bojungikgi-tang 5000 mg/ke(day) Medication
Group, FBT;: Extraction of Ferment Bojungikgi-tang 1250 mg/ke(day) Medication Group, FBTy: Extraction of Ferment
Bojungikgi-tang 2500 mg/ke(day) Medication Group, FBT3: Extraction of Ferment Bojungikei-tang 5000 mg/ke(day)

Medication Group. The Data are Presented as Mean+SD
8. Not significantly different(p<0.05) from the CON group by Tukey HSD’s multiple comparison test.

Table 6. Levels of Haematological Analysis in Male and Female ICR Mice Orally Treated with Bojungikgr-tang
(Buzhongyig-tang) and Fermented Bojungikgr-tang (Buzhongyigi- tang) Extracts.

WBC RBC HGB HCT MCV MCH MCHC PLT

Sex  Groups a0 <10 gd % f s |l «10° #NEUT #LYMPH #MONO
coN Mean 360 839 1354 4666 5566 1618 2904 108320  0.56 2.90 0.03
SD 054 041 074 221 164 058 044 44151 0.07 0.48 0.01
0BT, Mean 4,04 815 13.16™ 44.62N 54.82% 16228 2954 1323808  0.60% 3.2 0.05"
SD 194 08 108 381 175 080 068 11983 0.27 1.66 0.02
0BT, Mean 544N 842N 1336 46.02N° 54.66™ 15.84N 29.02N 1384408 067 360N 0.05%
SD 210 031 063 246 136 037 060  230.06 0.08 0.85 0.02
Male OBT, Mean 437 830 13.38%5 457N 55.08™ 16.10% 29.26™ 1315608 0.79% 341 0.05"
SD 194 023 060 173 168 044 051 32673 0.56 1.3 0.05
pRy, Mean 409 845" 1350N 45.68%5 54.18™ 15.98™ 2954 1384.60% (.49% 347 0.03"
SD 158 053 058 140 266 070 061 13389 0.14 1.45 0.02
pRT, Mean 4228 846" 137N 46.40N5 54.62% 16.14% 2056 1451.20%  0.63N  3.37™ 0.06™
SD 129 057 069 212 150 036 029 83.17 0.26 119 0.06
FRT, Mean 420% 880 14.10N 47.54% 54.04% 16.06™ 29.708 1515208 0.75%  3.34M 0.06™
SD 212 058 066 257 203 052 050 14047 0.32 1.84 0.06

605



mean 311 819 1338 4680 57.04 1638 2876 127200 047 248 0.03

CON SD 070 067 084 537 230 044 144 10646 0.17 0.70 0.02
OBT, Mean 338N 820N 13.74%5 47.16™ 56.92% 16.56™ 29.14™ 1231.40% 0468 274 0.03%

SD 094 050 073 247 105 029 027 9841 0.11 0.81 0.02
0BT, Mean 240N 800N 13.16™ 45.40N 56.78"5 16.44% 28.98™  868.80N 025  2.01M 0.03\

SD 104 040 072 242 133 029 027 42857 0.6 0.92 0.03
mean 443" 8.05™ 13.54™ 46.36 57.64 16.80% 2920 1240.00%  0.40M 379" 0.07%
SD 157 030 078 278 216 050 067 8L.65 0.15 1.30 0.03
mean 3.38" 829% 13.32N 45,22 5458™ 16.06™ 29.48" 87480 0308 295 0.04"

Female OBT;

FBT SD 148 037 034 159 179 077 108 43250 015 1.30 0.03
pRT, Mean 446 836 13.64% 46.90N 56.20% 16.34N 20.04% 1226808  0.58™  3.69™ 0.06™

SD 113 068 081 287 229 080 042 71.07 0.30 0.91 0.03
FRT, mean 2808 821N 13.26™ 45.72N 4554™ 16.18% 29.04™ 1150.20% 042N 2.28™ 0.03\

SD 058 054 064 241 2257 035 013 93.79 0.07 0.54 0.01
CON: Control Group, OBT): Extraction of Bojungikei-tang 1250 mg/keg(day) Medication Group, OBT.: Extraction of
Bojungikgi-tang 2500 mg/ke(day) Medication Group, OBTs: Extraction of Bojungikgi-tang 5000 mg/ke(day) Medication
Group, FBT: Extraction of Ferment Bojungikgi-tang 1250 mg/kg(day) Medication Group, FBT:: Extraction of Ferment
Bojungikgi-tang 2500 mg/kg(day) Medication Group, FBT3: Extraction of Ferment Bojungikgi-tang 5000 mg/keg(day)
Medication Group. The Data are Presented as Mean=SD

5. Not significantly different(p<0.05) from the CON group by Tukey HSD's multiple comparison test.

Table 7. Levels of Serum Chemistry Analysis in Male and Female ICR Mice Orally Treated with Bojungiker-ians
(Buzhongyig-tang) and Fermented Bojungiker-tang (Buzhongyigi- tang) Extracts.

Sex  Groups GOT GPT ALP LDH UREA CREATININE
IU/L 1U/L 1U/L IU/L mg/dl mg/dl
coN  Mean 51.00 32.00 82.00 1528.00 29.00 0.32
SD 16.73 4.47 29.50 455.37 9.06 0.18
0BT, mean  41.00"S 29.00N8 72.00N 1068.00% 21.00M 0.24N8
SD 13.42 15.57 19.56 621.91 411 0.09
0BT, mean  44.00"8 33.00N 100.007 804.00N 19.80N 0.24N8
SD 6.52 4.47 20.31 311.01 5.53 0.09
Male OBTS mean  49.00" 29.00N 84.00" 1209.00N 22,907 0,241
SD 12.45 742 14.32 708.27 5.98 0.09
FRT, mean  50.00" 31.00NS 84.00" 1478.00N 20.90" 0,247
SD 6.12 6.52 14.75 496.29 3.76 0.09
FBT, mean  43.00" 34.00N 113.00 963.00% 23.80° 0,247
SD 11.51 4.18 25.64 413.24 6.07 0.09
FBT, mean  52.00" 32.00N 83.007 1637.00N8 19.60™ 0.24N8
SD 5.70 4.47 10.37 449.58 410 0.09
Female OBT, mean  65.00" 28.00N 92.00M 1985.00N 26.20° 0.20N8
SD 16.58 4.47 14.40 731.95 5.79 0.00
OBT. mean  63.00" 30.00N8 110.00N 916.00" 23.20°8 0.20N
° SD 22.80 10.00 38.57 586.27 4.74 0.00
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ORT, Mean 70.00M 46.00™ 104.00™ 1751.00™ 26.30™ 0.20%
L)) 12.75 22.47 19.49 900.38 3.82 0.00
pRT, Mean 72.00N 32.00M 107.00™ 2197.00™ 26.60™ 0.20%
L)) 26.83 12.04 40.56 1256.30 4.05 0.00
pRT, mean 57.00N 25.00™ 84.00™ 1426.00N 23.60™ 0.20%
) 2197 791 40.22 1016.87 3.63 0.00
pRT, mean 52.00N 21.00™ 81.00™ 1539.00% 21.80™ 0.20%
° 8D 14.33 6.52 25.35 631.81 7.61 0.00

CON: Control Group, OBT;: Extraction of Bojungikei-tang 1250 me/ke(day) Medication Group, OBT»: Extraction of Bojungikei-tang
2500 me/ke(day) Medication Group, OBT;: Extraction of Bojungiker-tang 5000 me/ke(day) Medication Group, FBT:: Extraction of Ferment
Bojungikgi-tang 1250 me/ke(day) Medication Group, FBT:: Extraction of Ferment Bojungikei-tang 2500 me/ke(day) Medication
Group, FBT3: Extraction of Ferment Bojungikgi-tang 5000 me/ke(day) Medication Group. The Data are Presented as MeantSD

N Not significantly different(p<0.05) from the CON Group by Tukey HSD’s multiple comparison test.
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