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Single Oral Dose Toxicity Study of Jaeumganghwa-tang (Ziyinjianghuo-tang and
Fermented Jaeumganghwa-tang (Zivinjianghuo-tang) in ICR Mice

Ji-hye Lee, Dong-hoon Kwak, Yoon-hwan Hwang, Hwa-yong Park. Jin-yeul Ma
Korea Institute of Oriental Medicine

ABSTRACT

Objectives : This study aimed to evaluate the single oral dose toxicity of Jaeumganghwa-tang (Zivinjianghuo-tang) and
Jaeumganghwa-tang (Zivinjianghuo-tang) fermented with Lactobacillus acidophyllus in male and female ICR mice.

Methods : In this single oral toxicity study, non-fermented and fermented Jaeumganghwa-tang (Ziyinjianghuo-tang) were
administered to male and female ICR mice as an oral dose of 500, 1000 and 2000 mg/kg. After single administration, body
weight changes, general behavior, adverse effects and mortality were determined for 14 days. Serum chemistry, organ weights
and necropsy findings were evaluated at the end of the experiment.

Results : There were no mortality or signs of toxicity for 14 days. There were also no significant differences in body
weights, organ weights, or serum chemistry values between treatment and control groups.

Conclusions : These results indicate that the 50% lethal dose of Jaeumganghwa-tang ( Ziyinjianghuo-tang) fermented with
Lactobacillus acipophullus may be over 2000 mg/kg. This finding can be expected to provide scientific evidence for the safety
of Jaeumganghwa-tang (Ziyinjianghuo-tang) fermented with Lactobacillus acidophyllus.

Key words : Jaeumganghwa-tang (Zivinjianghuo-tang), fermentation, acute toxicity. safety, LDs
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Table 1. The Prescription of Jaeumganghwa-tang ( Zivinjianghuo-tang).

No. Herb Scientific name Drug name Dose (g)

1 7 % Paeonia Latiflora Pall. Paeoniae Radix 260

2 ® B Angelica gigas Nakai Angelicae Gigantis Radix 240

3 #utE Rehmannia glutinosa Liboschitz var. purpurea Makino Rehmanniae Radix Preparata 200

4 % Liriope platyphylla Wang et Tang Liriopis Tuber 200

5 H it Atractylodes japonica Koidz. Atractylodis Rhizoma Alba 200

6 A Rhemannia glutinosa (Gaertner) Lidoschitz Rehmanniae Radix 160

T OB K Citrus unshiu Markovich Citri Unshius Pericarpium 140

8w Anemarhena asphodeloides Bunge Anemarrhenae Rhizoma 100

9 = Phellodendron amurense Ruprecht Phellodendri Cortex 100
10 H = Glycyrrhiza glabra L. Glycyrrhizae Radix Rhizoma 100

11 & = Zingiber officinale Roscoe Zingiberis Rhizoma Crudus 74.5
12 Kk & Zizyphus jujuba Mill. var. inermis Rehder Zizyphi Fructus 100
2. AEEE Y AIEEE Aote] S EAQ HH-E Ba) 3ok & o

o] EA AL oF- 4 ICR -2 (SamTako FoME d223} v wsted AHELD Bz q
Korea) & WAtoz S8 =geh A AA A dF s FAEA JRE #2912 ste) Ak
Uzte] F3HAE AR F AYE fYsige 2733 HEES FoT AIPEA FoT 79
Unbatel o]Ate]l e el FEE 4 £ g H A s vagoezy, wez 3t
7+ 35ute] S AA kel polycarbonate cagedll 57} EXZA o BE Fasigr, Fo] A2E 3 ¢
A pgste] B Ao ALY B A g AllA F2 ALHT Qe ATFAYES o83}
gAY FEAAM AAEHNeH, g qor, AFFIL I3|8 EH o FALE o] &
4291938 AYE AR 3 2 AFAA stod wj i 3 wAWoT FAE IATL F 9
T 2= 2313 C, AdE=E 50:10%, 3734 Well A+ 5o stk 74 379 e+ F
A7Fg 12~163], 292 12417 H4F7) (A5 7:00, of Ao dFAAA4E 3| A sle] Age A
2% 19:00), 2EF 150~300 Lx2 243k 44 4 shadeh APEA o3 4L Frls) $15)
% AR 2% SANAE AUFRE T o 43T FoI A SRS Y AYAZem,
AFE(PMI nutrition, USA) 9} &2 A% A5 24 Fo 3 6A7E F AelE FFksith
o= 3

4 o34 d RA

3. Az 3l SIS0 A FAE Fof 2AZRE A7 5 AT

558 & -4 ICR whs-2el sk g3l%e A FAsgdom, 7 F 144(1Y 13]) FoF gutEak
TEAE 7] fslked Adds dxds ® FEel &3l FE AF, Aol Hgt vheAl,
st & Tl oz AAsgoH, ¥ HvtE 9 Y 9 AAA, A QL Hao] A} Sl digh duk
AR =Rz FAAT. SALFS OECD guide 2 FAsiddl, B E AYEEY JFS E
line® R A Fo) kA wAEE Fzdled 2000 TEo Wt Fo] A Fof F 1,3 7, 149l
mg/kg2 AAFGoH, dALFE VTR 3| ARG Al7dell EAH AP TES AP
0.52 3Fed 2000, 1000, 500 mg/kgo 2 FojFs A A v 18217 AA A7) & BAs o, ulF A
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Table 2. Number of Death of Male and Female ICR Mice Treated with eumganghwa-tang (Zvinjianghuo-
tang) and Fermented _aeumganghwa-tang (ZJyvinjianghuo-tang) Extracts.

No. of

Days after treatment

LDs

Sex  Group

animal 0

5

7 8 9

—_
(e}
—_
—_
—_
(S}
—_
wW

14 (mg/kg)

CON
JT
JTy
JTy

FITy

FJT,

(e
*

Male

(s

>2000
mg/kg

CON
JT)
JTy
JTy
FIT,
FJT,
FJT; b 0 0 0 0 0

Female

OO OO OO OO OO OO DO
[l e e e Ne Nl le N No Ne Ne N Na ) [$6)
OO DD DO OO OO OO O

1
b 0
b 0
B) 0
B) 0
B) 0
B) 0
FJT; 5 0
5 0
5) 0
5 0
5) 0
5 0
B) 0

OO DO OO OO OO oo Do

[en e e e e e ) fen J e 3 =o  an N = e e

0
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0 0 0 0 0

CON : control group. JTy
medication group, FJT)
2000 mg/kg (day) medication group

*  Values are expressed as number of death.
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Table 3. Clinical Signs of Male and Female ICR Mice Treated with aeumganghwa-tang (Zyinjianghio-
tang) and Fermented Jaeumganghwa-tang (Zvinjianghuo-tang) Extracts.

Sex Male Female
Groups CON JTy JTy JT3 FJITy FJTy FJT3 CON JT) JTo JT3 FJIT) FJT, FJTs

Variable

N(?' of 5 5 5 5 5 5 5 5 5 5 5 5 5 5

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, JT : extraction of Jaeumganghwa-tang 500 mg/kg (day) medication group, JT» : extraction of
Jaeumganghwa-tang 1000 mg/kg (day) medication group, JT3 : extraction of Jaeumganghwa-tang 2000 mg/kg (day)
medication group, FJT| : extraction of ferment Jaeumganghwa-tang 500 mg/kg (day) medication group, FJT, : extraction
of ferment Jaeumganghwa-tang 1000 mg/kg (day) medication group, FJT3 : extraction of ferment Jaeumganghwa-tang
2000 mg/kg (day) medication group

*  Values are expressed as number of abnormal animal.

2. Hz A=t of A} Fof F1.3.7 48 2F dz273 A

A7 gk A-EA T 229 A T 7o A At Ahele #AHA ¢
% W3E 54T 23 (Table 4). BE TEIA skom, Ag7tslel E A - F FEE R 7
MAAF Hlske] AFe] F77F d2HAS. F o] frolA el At 2fo] = WAFHA Fshet
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Table 4. Means of Body Weights of Male (A) and Female (B) ICR Mice Treated with aeumganghwa-
tang (Jyinjianghuo-tang) and Fermented Jaeumganghwa-tang (Zvinjianghuo-tang) Extracts. The
data are presented as mean+SD.

Body weight (g)

18.15£0.71 20.90<1.01 22.48+1.31 23.06£1.39 23.751.31

FJT, 18.38+0.86 21.25+0.99 22.56%1.34 23.15+1.48 23.76%1.66

FJT, 18.81£0.96 21.52+0.86 23.06£1.17 23.69+1.48 24.00£1.28
CON : control goup, JT; : extraction of Jaeumganghwa-tang 500 mg/kg (day) medication group, JT: : extraction of
Jaeumganghwa-tang 1000 mg/kg (day) medication group, JTs : extraction of Jaeumganghwa-tang 2000 mg/kg (day)
medication group, FJT : extraction of ferment Jaeumganghwa-tang 500 mg/kg (day) medication group, FJT; : extraction
of ferment Jaeumganghwa-tang 1000 mg/kg (day) medication group, FJTs : extraction of ferment Jaeumganghwa-tang
2000 mg/kg (day) medication group.

FJT,

Sex  Groups No. of animal Days after treatment
0 1 3 7 14

CON 5 20.01+0.82 24.79+0.81 27.66x1.59 31.31+2.46 33.04£3.13

JT) ) 20.67+0.43 25.060.67 28.260.73 31.85+1.72 33.06<1.70

JT 5 19.96+0.76 24.58%0.73 27.09£1.52 29.55+2.28 31.04£2.25

Male  JTs ) 20.29+0.68 23.77+1.92 21.22%1.42 31.57+1.27 33.71+1.26

FITy 5 20.74x0.78 25.041.04 27.38+1.85 30.86%1.96 31.55+1.80

FJT, b} 20.61+0.72 24.12+2.68 26.48+2.47 29.32+1.87 30.80+1.24

FJT, 5 22.07%0.60 24.58+3.48 28.44+0.94 31.03+1.28 32.30£1.96

CON 5 18.56+1.02 21.57+0.66 22.60+1.03 23.14%1.19 23.99+1.74

JT) ) 18.84+1.36 21.85+1.42 23.03x1.54 23.801.71 23.93£1.60

JT 5 18.79+1.21 21.55+1.48 23.27£1.46 24.48+2.04 24.54%1.04

Female JT; ) 18.58+0.47 22.05+0.44 24.01+0.84 25.42+1.28 26.61£1.62
5
5
5

3. B4 4ad 2 HUIRA &H 3 A7) A 9] Wae Az g
Ag 23 A, 2E AYFES L% F2

Wi A7]e] Sobd AL #Ag A (Table 5) 4. ol Maiety 2N

EE FEoAM AR, =, FA4, 7 AR, JALL H] gAY 3laty BAE AAg A= Table 73}
8 A A 5o 2 W8 Ao gst 9 7t GOT, GPT, UREA, creatinine 352 =4
FAFO] o]w gt o)A W WA A osh E3) st As} E A7 dasky Al A} 44
o7 gt A Wiyl yHEHE F2 oY 7} A Qlgkel qldlem, viAAA e Frhg 7
A718] FAE A3 A7 (Table 6), A= <l A IAFHA ok
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Table 5. Autopsy Finding of Male and Female ICR Mice Orally Treated with _geumganghwa-tang
(Zivinjianghuo-tang) and Fermented Jaeumganghwa-tang (Jyvinjianghuo-tang) Extracts.

Sex Male F‘emale

Group CON JTy JTy JT3 FJTy FJT, FIT3 CON JT; JTy JT3 FJITy FJTy FJTs

Variable 1y me/ke) 0 500 1000 2000 500 1000 2000 O 500 1000 2000 500 1000 2000
No.ofanimal 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Heart ® 0 0 0 0 0 0 0 0 0 0 0 0 0
Lung o 0 0 0 0 0 0 0 0 0 0 0 0 0
Thymus o 0 0 0 0 0 0 0 0 0 0 0 0 0
Liver o 0 0 0 0 0 0 0 0 0 0 0 0 0
Spleen o 0 0 0 0 0 0 0 0 0 0 0 0 0
Kidney o 0 0 0 0 0 0 0 0 0 0 0 0 0
Adrenal gland 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Intestines 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CON : control group, JT; : extraction of Jaeumganghwa-tang 500 mg/kg (day) medication group, JT : extraction of
Jaeumganghwa-tang 1000 mg/kg (day) medication group, JT; : extraction of Jaeumsganghwa-tang 2000 mg/kg (day)
medication group, FJT; : extraction of ferment Jaeumganghwa-tang 500 mg/kg (day) medication group, FJT : extraction
of ferment Jaeumganghwa-tang 1000 mg/kg (day) medication group, FJTs : extraction of ferment Jaeumganghwa-tang
2000 mg/kg (day) medication group

*  Values are expressed as number of abnormal animal.

Table 6. Organ Body Index of Male and Female ICR Mice Orally Treated with _Geumganghwa-tang
(Zyinjianghuo-tang) and Fermented Jaeumganghwa-tang (Zyvinjianghuo-tang) Extracts.
Organ -Body Index (%)
Liver Kidney-L.  Kidney-R Spleen Heart Lung

Sex  Groups No. of animal

CON b 0.56£0.54  0.78+0.02  0.77£0.05  0.35%0.02  0.48+0.06  0.65%0.07

JT) b 4911044  0.73x0.06  0.71£0.06  0.3420.02  0.440.03  0.58+0.04

JTy b 0.34£0.47  0.75+0.08  0.69+0.11  0.32+0.04  047+0.02  0.68+0.06

Male  JT; b 046042 0.79+0.11  0.75£011  0.39£0.00  0.46+0.04  0.62+0.04
FIT, b 4.00£2.00  0.76x0.06  0.78£0.02  0.41x0.07  0.460.02  0.61£0.05

FJT, b 0.13£0.18  0.76+0.15  0.73x0.07  0.35£0.07  0.46+0.03  0.61=0.07

FJT; B 0.13£0.48  0.74+0.02  0.75£0.02  0.33£0.03  0.47+0.07  0.72£0.05

CON b 3.76+0.07  0.57£0.07  0.550.06  0.44+0.06  0.43£0.02  0.67+0.04

JTy 5 407019  0.62£0.03  0.61£0.03  0.39+0.05  0.47£0.03  0.68+0.06

JTy b) 4141035  057x0.06  0.59£0.07  0.4420.09  0.47x0.06  0.69£0.03

Female JT b) 4091028  0.60£0.08  0.57£0.05  0.41x0.08  0.48+0.05  0.71£0.07
FIT, b 3.74£0.16  0.57+0.03  0.57x0.03  0.44£0.02  0.46+0.06  0.700.04

FJT, b 4041048 053005  0.55%0.04  0.43+0.07  0.43x0.02  0.70£0.07

FJTs ) 4174059 0.65+0.08  0.58+0.09  0.57+0.24  0.50£0.02  0.75+0.02

CON : control group, JT; : extraction of Jaeumganghwa-tang 500 mg/kg (day) medication group, JTs : extraction of
Jaeumganghwa-tang 1000 mg/kg (day) medication group, JTs : extraction of Jaeumganghwa-tang 2000 mg/kg (day)
medication group, FJT : extraction of ferment Jaeumganghwa-tang 500 mg/kg (day) medication group, FJT: : extraction
of ferment Jaeumganghwa-tang 1000 mg/kg (day) medication group, FJTs : extraction of ferment Jaeumganghwa-tang
2000 mg/kg (day) medication group. The data are presented as mean+SD.

Organ body index = organ weight (g) / body weight (g) x 100
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Table 7. Levels of Serum Chemistry Analysis in Male and Female ICR Mice Orally Treated with aeumganghwa-
tang (Ziinjianghuo-tang) and Fermented aeumganghwa-tang (Ziyinjianghuo-tang) Extracts.

ALKALINE

. AST ALT UREA CREATININE
Sex Groups No. of animal - (yyzp) gy, PHO(SIPUH/SASE (mg/dl) (mg/d))
CON 5 39.60+12.52  17.60+5.37 113.60+42.95 14.88+4.57 0.72+0.18
JT) ) 59.20+25.20  25.60+11.52 132.00+29.12 20.72+6.74 0.960.22
JTy 5 44.00+16.00  20.00+8.00 132.80+15.34 19.04+5.23 0.80+0.00
Male  JT; ) 45.605.37 21.20£9.76 09.20+31.67 14.92+5.91 0.72£0.33
FIT) 5 64.00+26.08  19.20+5.93 120.80+47.95 17.72+4.10 0.80+0.00
FJT, 5 43.20+8.67 16.80+3.35 108.40+42.53 15.04£3.22 0.76x0.09
FJT, b} 59.00+21.51  26.00+14.79 148.00+27.13 21.30+1.83 0.90+0.20
CON 5 04.80+24.23  19.20+9.96 140.00+18.55 12.08+3.85 0.80+0.00
JTh 5 67.20+14.81  15.20+5.22 119.20+24.72 10.24%3.00 0.72+0.18
JTs ) 66.40+16.64  20.008.00 112.00+14.97 10.96+3.72 0.800.00
Female JTy 5 71.20+1559  16.00+2.83 96.00+42.24 11.68+4.30 0.80+0.00
FIT) 5 80.80+37.03  13.60+2.19 128.00£26.53 11.84+4.46 0.88+0.18
FJT, ) 107.20+63.96  42.40£57.31 120.80+49.19 10.88+4.34 0.800.00
FJT, 5 78.40+25.08  14.40+4.56 148.00+19.60 13.52+5.09 0.80+0.00
CON : control group, JT; : extraction of Jaeumganghwa-tang 500 mg/kg (day) medication group, JT; : extraction of

Jaeumganghwa-tang 1000 mg/kg (day) medication group, JTy :
. extraction of ferment Jaeumganghwa-tang 500 mg/kg (day) medication group, FJT, :

medication group, FJT;

of ferment Jaeumganghwa-tang 1000 mg/kg (day) medication group, FJTs :

2000 mg/kg (day) medication group
The data are presented as mean=SD.
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extraction of Jaeumganghwa-tang 2000 mg/kg (day)
extraction
extraction of ferment Jaeumganghwa-tang
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