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ABSTRACT

Objectives：This study was conducted to evaluate the acute toxicity and safety of Ssanghwa-tang (Shuanhetang 

in Chinese, Sou-wa-to in Japanese) in Crl：CD Sprague-Dawley (SD) rat though the current regulatory 

guideline. 

Methods：In this study, 10 rats of each sex were randomly assigned to two groups of 5 rats each and were 

administrated singly by gavage at dose levels of 0 and 2000 mg/kg/day of ssanghwa-tang water extract (SHT). 

After single administration of SHT, mortalities, clinical signs, body weight changes, gross findings were 

observed for the 15-day period. 

Results：Acute toxicity tests revealed that a single oral administration of SHT at dose levels of 2000 mg/kg did 

not affect clinical signs, body weight, and gross findings, evaluating the safety of SHT.  The SHT treatment 

did not result in any toxicologically significant changes in mortality, clinical signs, body weight changes.

Conclusions：These results showed that the single oral administration of SHT did not cause any toxic effect at 

the dose levels of 2000 mg/kg/day in rats. In conclusion, the median lethal dose (LD50) of SHT was considered 

to be over 2000 mg/kg/day body for both sexes.
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Introduction

Traditional herbal medicine has been utilized for 

treating diseases and promoting the health of humans 

for thousands of years and is the most important part 

of complementary and alternative medicine. In 

addition, it has become a popular alternative choice 

conventional medicine. Although there are many 

traditional herbal medicine interventions available, and 

some have been verified by clinical trials, their 

efficacy and safety are still questioned by consumers1).

Ssanghwa-tang (Shuanhetang in Chinese, 

Sou-wa-to in Japanese) is a herbal formula that 

includes nine herbs： Paeonia lactiflora, Rehmannia 

glutinosa, Astragalus membranaceus, Angelica gigas, 

Cnidium officinale, Cinnam omumcassia, Glycyrrhiza 

glabra, Zingiber officinale, Zizyphus jujube2). 

Ssanghwa-tang water extract (SHT) is commonly used 

herbal prescription medicine for fatigue recovery3), 

alleviation of fever and headaches in Korea, China 

and Japan4-5). Previous studies were proved various 

efficacies of Ssanghwa-tang. According to various 
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researchers, it was reported that the various efficacy 

of Ssanghwa-tang including anti-inflammatory6), 

smooth muscle relaxation7), the effect of osteoporosis 

improvement8), increased secretion of sex 

hormones9-10), anticonvulsant effect and improvement 

of liver function. The efficacy of SHT was related to 

various active ingredients in each herbs of SHT. 

Previous studies showed that active ingredients of 

individual herbs in SHT were identified paeoniflorin, 

albiflorin in Paeonia lactiflora, 5-hydroxymethyl- 

2-furaldehydein in Rehmannia glutinosa, decursin, 

decursinolangelate, decursinolin in Angelica gigas, 

cinnam aldehydecinnamyl acetate, cinnamicacidin in 

Cinnamomum cassia, glycyrrhizin, glycyrrhetic acid in 

Glycyrrhiza glabra, oleanolicacid, maslinicacid in 

Zizyphus jujube11).

Despite various efficacy of Ssanghwa-tang, few 

scientific studies have explored the safety of this 

herbal medicine. Therefore, we investigated the acute 

toxicity of SHT in compliance with the current 

regulatory guideline. Acute toxicity are rapid 

procedures used to measure the concentration that 

will affect the test organisms, that is make them 

harmful. Data from these tests can be used to screen 

for toxicity to determine if the compound is toxic12). 

As results of the study, the contents of residual 

pesticides and sulfur dioxide after decoction in SHT 

were not detected. However, there were not carried 

out the acute toxicity study to provide basic 

toxicological information of SHT until now13).

Therefore, in a series of our study on establishment 

of safety and toxicity of SHT, we investigated the 

potential acute toxicity of SHT in Crl：CD 

Sprague-Dawley (SD) rats. The present study was 

carried out in compliance with good laboratory 

practice (GLP) and the test guidelines of the 

Organization for Economic Cooperation and 

Development (OECD) and Korea Food and Drug 

Administration (KFDA)14-15)
.

Materials and methods.

1. Preparation of SHT 

A formation of SHT was prepared in our laboratory 

from a mixture of chopped crude herbs purchased 

from Omniherb (Yeongcheon, Korea) and HMAX 

(Chungbuk, Korea). SHT was prepared as described in 

Table 1 and extacted in distilled water at 100 ℃ for 2 

h. The extract was evaporated to dryness and 

freeze-dried (yield；25.5 %).

Table 1. The composition of medicinal herbs of SHT

Herbal Medicine Original location Amount (g)

Paeonia Radix Hwasun, Korea 9.38

Rehmannia Radix Preparata Jangheung, Korea 3.75

Astragali Radix Jeongseon, Korea 3.75

Angelicae Gigantis Radix Yeongcheon, Korea 3.75

Cnidium Rhizoma Yeongyang-gun, Korea 3.75

Cinnamomi Cortex YenBai, Vietnam 2.81

Glycyrrhizae Radix et Rhizoma Crudus China 2.81

Zingiberis Rhizoma Crudus Seosan-gun, Korea 3.75

Zizyphi Fructus Yeongcheon-gun, Korea 3.75

Net Amount (g) - 37.5

2. Animals husbandry and maintenance

Twenty 5-week-old SD specific pathogen-free rats 

of each gender were obtained from a Orient Bio Co. 

(Seoul, Republic of Korea) and used after a week of 

quarantine and acclimatization. The animals were 

housed in a room maintained at a temperature of 23 

± 3℃ under a relative humidity of 50 ± 10%, 

artificial lighting from 08：00 to 20：00, 10 - 20 air 

changes per hour and a light intensity of 150-300 

Lux. Animals were housed in a stainless wire cage at 

≤2-3 animals per cage for the observation period. 

Pelleted food was purchased from PMI Nutrition 

International (USA) and was gamma-ray irradiated. 

Tap water was given adlibitum, following UV 

irradiation and filtration. The water was analyzed at 

the Daejeon Regional Institute of Health and 

Environment (Daejeon, Korea).

3. Experimental groups and treatment of 

SHT

The preliminary study showed that the single oral 

administration of SHT did not induce any toxic effect 



랫드에서 쌍화탕의 급성독성에 관한 연구 41

at a dose level of 500, 1000 and 2000 mg/kg/day. 

Based on the results, a dose of 2000 mg/kg/day was 

selected as the toxicological limited dose which was 

recommended by OECD guideline (2001). Healthy male 

and female rats were assigned to two experimental 

groups using the A-module of Path/Tox System (Ver. 

4.2.2, Xybion Medical System Corporation, USA) ： 

2000 mg/kg/day of SHT and a vehicle control group. 

Each group consisted of 5 rats of each sex. Because 

the oral gavage is clinically intended route for the 

SHT, the oral administration was selected in the 

present study. Rats were starvation overnight before 

drug administration and were fed after 3-4 hours. 

The SHT was suspended in distilled water and was 

freshly prepared before treatment. The application 

volume (10 ml/kg body weight) of SHT was calculated. 

The SHT was once administered by oral gavage to 

rats. The vehicle control rats received equivalent 

volume of distilled water alone.

4. Mortality and clinical observation

All animals were observed daily for clinical signs of 

toxicity and mortality every hour until 6 hr after 

dosing and then once a day thereafter up to the end 

day of study. Abnormal signs were recoded 

individually for type, observation day/time and 

duration using Path/Tox System. 

5. Body weights

Body weights of each rat were measured before 

SHT administration (day 1) and on day 2, 4, 8 and 15 

after the treatment thereafter. 

6. Gross findings 

At scheduled termination, all surviving animals 

were anesthetized by carbon dioxide and then 

sacrificed by exsanguination form the aorta. Complete 

gross postmortem examinations were performed with 

special attention to all vital and tissues.

7. Statistical analysis

Body weight values were presented by mean ± 

standard deviation (SD). All statistical analyses were 

conducted with Path/Tox System (Ver 4.2.2). The 

significance of the differences from the vehicle control 

group was estimated at the probability levels of 1% 

and 5%. In addition, statistical analysis for calculating 

the median lethal dose (LD50) value was not performed 

because no mortality was observed in the present 

study.

Result

1. Mortality

No mortality was observed all groups of both 

genders during the experiment. Therefore, it was 

considered that the LD50 of the SHT is more than 

2000mg/kg/day in both genders (Table2).

Table 2. Mortality in male and female rats treated with SHT

Sex
Dose Days on test

(mg/kg) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Male
0 *0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2000  0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Female
0  0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2000  0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

(*Numberofdeadanimals/numberofanimalspergroup)
 

2. Clinical signs

We consistently observed clinical signs during this study. There was not observed clinical signs in all group of 

this study (Table 3).

Table 3. Clinical signs in male and female rats treated with SHT

Sex
Dose Days after treatment

(mg/kg) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Male
0 *0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2000  0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Female
0  0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2000  0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

(*Numberofdeadanimals/numberofanimalspergroup)
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3. Body weights

The results of body weight changes are summarized 

in Fig 1. In both sexes, there were no statistically 

significant changes between 2000 mg/kg/day group 

and vehicle control group in both sexes.

 

Figure 1. Mean body weight changes animals treated with SHT 
at dose levels of 0 (●) and 2000 (○) mg/kg. Values are 
presented as mean ± SD.
 

4. Gross findings 

At the time of scheduled autopsy, a hernia of liver 

was observed in vehicle control group (n=1). The 

other was not observed gross findings in internal 

organs including lung, heart, thymus, stomach, liver, 

adrenal, spleen in  treatment groups regardless of sex 

(Table 4).

Table 4. Gross findings in male and female rats treated with SHT

Sex
Dose

Gross finding Frequency
(mg/kg)

Male

0 No remarkable findings 5/5

2000
No remarkable findings 4/5

Hernia, Median lobe (L) 1/5

Femal

e

0 No remarkable findings 5/5

2000 No remarkable findings 5/5

Discussion

Ssanghwa-tang is one of the most commonly used 

herbal prescription for anti-fatigue in Korea, China 

and Japan and is widely used in traditional oriental 

medicine for the cold such as fever in Korea, China 

and Japan11). Because herbal medicine has been used 

for disease prevention and treatment for a long time. 

Therefore, present study was conducted to investigate 

the potential acute toxicity of SHT, administered 

orally to SD rats at dose level of 2000 mg/kg/day 

body weight. There were no treatment-related effects 

with regards to the body weight, food and water 

consumption in any treatment groups, regardless of 

sex. Also, abnormal clinical signs were not observed 

in the treatment groups.

 Current medical therapeutics are evaluated in a 

series of scientific studies； however, herbal medicines 

are often not subjected to toxicity tests before being 

administered to humans. Herbal preparation is 

suitable for human body and has les side effects. As 

the use of herbal medicine prescriptions increases, 

safety has become an important issue16).

 After administration, animals between both control 

and SHT groups showed no significant difference in 

body weight changes. All tested animals showed the 

increase in body weight with time. There were no 

increasing or decreasing body weights by SHT. In 

addition, total food and water intakes had no 

relevance to oral administration of SHT in both of 

control and treatment group. And specific clinical 

signs associated with SHT treatment were not 

observed. At the time of scheduled autopsy, a hernia 

of liver were observed in male control rats (n=1). This 

change was not considered an SHT induced 

abnormality. Because this finding occurred 

infrequently and were not related to dose, therefore it 

was considered to be sporadic findings. And 

macroscopic examination did not reveal any obvious 

differences in the size and appearance of visceral 

organs between experimental group and control group. 

Based on the results, it was concluded that a single 

oral dose of SHT did not cause any adverse effects at 

doses of up to 2000 mg/kg/day. Under these 

experimental conditions, the LD50 of SHT was 

considered to more than 2000 mg/kg/day body weight, 

regardless of sex. Further, to establish the safety 

information on SHT, we will conduct additional 

toxicity study including repeated oral toxicity and 

genotoxicity studies.
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