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Abstract

��Objectives: This study was performed to analyze sin-
gle-dose intramuscular toxicity of Guseonwangdo-go 
glucose pharmacopuncture. 

Methods: Eighty six-week-old Sprague-Dawley rats 
were divided into two large groups of forty rats; Gu-
seonwangdo-go glucose 5% and Guseonwangdo-go glu-
cose 20% groups. Each group was sub-divided into four 
smaller groups of five males and five females, with the 
following dosages of pharmacopuncture being admin-
istered by intramuscular (IM) injection in each group: 
group 1 (G1, control group): 1.0 mL of normal saline 
solution, group 2 (G2, low-dose group): 0.1 mL, group 
3 (G3, mid-dose group): 0.5 mL, and group 4 (G4, high-
dose group): 1.0 mL.

Results: No mortalities or clinical signs were observed 
in any group. Also, no significant changes in body 
weights or in hematological/biochemical analyses were 
observed between the control and the experimental 

groups during necropsy or histopathology.

Conclusion: The above findings suggest that the lethal 
dose of Guseonwangdo-go glucose 5% and 20% phar-
macopuncture administered via IM injection is more 
than 1.0 mL per animal in both male and female rats. 
Further studies on the repeated-dose toxicity of Gu-
seonwangdo-go glucose should be conducted to yield 
more concrete data. 

1. Introduction

Guseonwangdo-go is a kind of food which allows peo-
ple to boost their energy. It is usually made in the form 
of rice cakes or soups by grinding Nelumbinis Semen, 
Dioscoreae Rhizoma, Hoelen, Coicis Semen, Hordei 
Fructus Germinatus, Dolichoris Semen, Euryales Se-
men, and Kaki Mannosum.

It was first recorded in Manbyeonghwechun published 
during the Ming dynasty [1]. Afterward, in DonguiBo-
gam and Bangyak Happyeon, it was prescribed for 
stomach conditions as a tonifying medicine for vari-
ous diseases and internal damage and was described 
as being in strengthening the spirit, boosting ener-
gy, helping the digestive system, improving appetite, 
tonifying deficiency, growing muscles and removing 
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dampness-heat [2,3]. Similar records can be found in The 
Daily Records of the Royal Secretariat of the Joseon Dynas-
ty for the ruling periods of Injo, Youngjo, and Soonjo, who 
were kings of Joseon Dynasty [4].

Ju et al. reported that Guseonwangdo-go had a positive 
effect on preventing obesity and reinforcing the immune 
system. In this study, Guseonwangdo-go had no effects 
other than marginal ones and no cytotoxicity when a con-
centration of over 500 ㎍/mL, IC50, was administered orally 
[5]. However, it should be tested for toxicity before clinical 
application because Guseonwangdo-go has never before 
been used as a base formula of pharmacopuncture. In this 
experiment, a single-dose of Guseonwangdo-go injected 
intramuscularly in different volumes was tested for toxicity 
in order to analyze the acute toxicity of Guseonwangdo-go 
pharmacopuncture and to determine its lethal dose.

Therefore, this experiment was conducted not only to 
study the single-dose toxicity of intramuscular adminis-
tration of Guseonwangdo-go glucose 5% and 20% to both 
sexes of 6-week-old Sprague-Dawley (SD) rats but also to 
determine its approximate lethal dose. This experiment 
was conducted in compliance with the toxicity test guide-
lines of the Korea Food and Drug Administration (KFDA, 
KFDA Notification No. 2012-86), and significant results 
were obtained [6].

2. Materials and Methods

The substances used in the experimental groups of this 
study were prepared by making Guseonwangdo-go glu-
cose 5% and 20% pharmacopuncture in a facility at the 
Korean Pharmacopuncture Institute under the Good 
Manufacturing Practice guidelines. According to Bangyak 
Happyeon, Guseonwangdo-go consists of 160 g of each 
of the following constituents: lotus seed (Nelumbinis Se-
men), yam rhizome (Dioscoreae Rhizoma, stir-baked), 
poria (Hoelen), and Job’s tears seed (Coicis Semen), 80 g 
of each of the following constituents: malt (Hordei Fructus 

Germinatus, stir-baked), dolichos bean seed (Dolichoris 
Semen, stir-baked), fox nut seed (Euryales Semen), and 40 
g of persimmon frost (Kaki Mannosum) [3]. Since glucose 
is the main ingredient of persimmon frost, persimmon 
frost was adjusted to 5% and 20% in the pharmacopunc-
ture preparation.

Six-week-old SD rats were used in this experiment. Twen-
ty male rats (body weights: 180.4-199.7 g) and 20 female 
rats (body weights: 144.0-162.3 g) were assigned to the 
Guseonwangdo-go glucose 5% administration group, and 
20 male rats (body weights: 190.4-212.9 g) and 20 female 
rats (body weights: 138.9-157.3 g) were assigned to the 
Guseonwangdo-go glucose 20% administration group. A 
visual inspection and measurements of body weight by us-
ing electronic scales (CP3202S, Sartorius, Germany) were 
conducted on all animals when they were brought into the 
experiment. The general symptoms were observed once a 
day prior to the start of the experiments with both groups 
being weighed and examined for general symptoms and 
body weight changes on the last day of acclimatization. No 
abnormalities were found.

All animals in both the Guseonwangdo-go glucose 5% 
and 20% groups were separated on the last day of accli-
matization. Twenty rats of each sex whose body weights 
were close to the mean weight was selected. They were 
randomly distributed into four different groups with five 
individuals of each sex per group so that the means weight 
of the groups were approximately the same. The four dif-
ferent groups were labeled as follows: Group 1 (G1, control 
group): normal saline solution, Group 2 (G2): low-dose 
group, Group 3 (G3): mid-dose group, and Group 4 (G4): 
high-dose group (Table 1).

In a pilot test (Biotoxtech Study No.: B12878P), 1.0 mL/
animal, referring to 1.0 mL/time of clinically applied dose, 
was administered by intramuscular (IM) injection (left 
thigh) to one male and one female rat and resulted in no 
deaths. From this result, the doses for Guseonwangdo-go 
glucose pharmacopuncture in this study were set as fol-
lows: 1.0 mL/animal as high-dose (G4), 0.5 mL/animal 

Table 1 Composition of the Guseonwangdo-go glucose group

GSWG*        group
Dose

(mL/animal)

Numbers of animals 
Total injection

(mL/animal)
GSWG 5%

Male MaleFemale Female

GSWG 20% 

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

0

0.1

0.5

1.0

1.0

0.1

0.5

1.0

G1                 Control group

G2                 Low-dose group

G3                 Mid-dose group

G4                 High-dose group

 *GSWG: Guseonwangdo-go glucose Grade - minimal
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as mid-dose (G3), and 0.1 mL/animal as low-dose (G2). 
The same amount of normal saline solution (Choongwae 
Pharma Corp., Korea) as that of Guseonwangdo-go glucose 
pharmacopuncture for the high-dose group was injected 
into the animals in the control group (G1), and the results 
were observed and compared with those of the experi-
mental groups. Using a disposable syringe (1 mL, 26 g), IM 
injection was administered to animals in the low-dose and 
the mid-dose groups once on in the left thigh, and to those 
of the high-dose and the control groups one 0.5-mL injec-
tion was administered in each thigh.

All experiments were conducted at Biotoxtech, an au-
thorized institution for non-clinical studies, under the reg-
ulation of Good Laboratory Practice of KFDA Notification 
No. 2012-61 (Test Guidelines for Non-clinical Studies, Aug 
24, 2012) [7].

The general symptoms (types of toxic symptoms, expres-
sion time, recovery time, etc.) and mortality were observed 
after 30 minutes, and then after 1, 2, 4, and 6 hours on the 
day of injection (day 0). From the next day to the 14th day 
after the injection, the general symptoms were examined 
once a day.

The body weights were measured on the day of the injec-

tion (immediately before the injection) and then on the 
3rd, 7th, and 14th days after the injection.

All animals were fasted during the 18 hours before au-
topsy. They were then anesthetized with isoflurane, after 
which blood was collected from the abdominal aorta on 
the day of autopsy (15 days after the injection). For the 
hematological test, approximately 1 mL of the collected 
blood was placed in an ethylene-diamine-tetra-acetic acid 
tube and was analyzed using a hematology analyzer (AD-
VIA® 120, Siemens, Germany). For the coagulation test, 
approximately 2 mL of the collected blood was placed in 
a tube with 3.2% sodium citrate and centrifuged at 3,000 
rpm for 10 minutes. Blood plasma was then collected. Dif-
ferent laboratory tests were conducted using a coagulation 
time analyzer (Coapresta® 2000, Sekisui, Japan).

For the biochemical test, the blood remaining after car-
rying out the hematological tests was centrifuged at 3,000 
rpm for 10 minutes, and the serum was collected. Tests 
were done using a biochemistry analyzer (7180, Hitachi, 
Japan) and an electrolyte analyzer (AVL9181, Roche, Ger-
many).

During the necropsy performed on all the animals, or-
gans and tissues from the entire body were checked thor-
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Table 2 Mean hematology parameters of Sprague-Dawley rats in the Guseonwangdo-go glucose 5% group

GSWG group/dose (mL)
Male Female

G1/0

6.76 ± 0.36

14.1 ± 0.6

43.6 ± 2.0

64.5 ± 2.6

20.9 ± 0.8

32.3 ± 0.2

1201 ± 123

4.8 ± 0.3

7.02 ± 0.99

16.5 ± 2

79.5 ± 1.8

2.2 ± 0.4

0.4 ± 0.1

0.3 ± 0.2

17.4 ± 0.6

13.5 ± 0.4

G2/0.1

6.75 ± 0.12

13.8 ± 0.2

42.2 ± 0.9

62.6 ± 1.8

20.4 ± 0.2

32.7 ± 0.6

1199 ± 87

5.0 ± 0.1

7.98 ± 3.13

16.2 ± 3.7

78.9 ± 4.4

2.8 ± 1.2

0.5 ± 0.2

0.2 ± 0.1

17.9 ± 0.4

13.9 ± 0.7

G3/0.5

6.88 ± 0.36

14.1 ± 0.7

43.0 ± 2.6

62.5 ± 1.2

20.5 ± 0.4

32.8 ± 0.4

1299 ± 246

4.7 ± 0.9

8.05 ± 2.31

17.0 ± 5.4

79.1 ± 5.7

2.2 ± 0.3

0.4 ± 0.2

0.2 ± 0.1

17.6 ± 0.8

14.2 ± 0.7

G4/1.0

6.78 ± 0.26

13.8 ± 0.4

42.4 ± 1.4

62.6 ± 1.1

20.4 ± 0.4

32.5 ± 0.2

1280 ± 132

4.9 ± 0.6

7.85 ± 2.58

17.9 ± 5.8

78.6 ± 6.1

1.7 ± 0.3

0.7 ± 0.7

0.2 ± 0.1

17.6 ± 1.0

14.0 ± 0.6

G1/0

6.64 ± 0.14

13.9 ± 0.5

41.0 ± 1.8

61.7 ± 2.2

20.8 ± 0.6

33.8 ± 0.3

1219 ± 22

3.1 ± 0.5

3.75 ± 0.65

17.5 ± 7.4

79.5 ± 7.6

1.4 ± 0.3

0.8 ± 0.4

0.1 ± 0.1

18.1 ± 0.6

13.5 ± 1.3

G2/0.1

6.77 ± 0.47

13.7 ± 0.8

40.8 ± 1.7

60.4 ± 1.8

20.3 ± 0.3

33.6 ± 0.6

1293 ± 152

3.2 ± 0.5

3.57 ± 1.3

14.5 ± 3.1

82.0 ± 2.8

1.8 ± 0.2

0.8 ± 0.2

0.0 ± 0.1

18.4 ± 0.9

12.8 ± 2.3

G3/0.5

7.04 ± 0.1

14.3 ± 0.5

42.3 ± 1.2

60.0 ± 1.0

20.3 ± 0.5

33.8 ± 0.4

1224 ± 229

2.9 ± 0.5

3.69 ± 0.67

14.7 ± 1.1

82.3 ± 0.8

1.7 ± 0.5

0.7 ± 0.4

0.1 ± 0.1

18.3 ± 0.4

13.9 ± 1.3

G4/1.0

3.78 ± 0.33

13.7 ± 0.6

41.1 ± 1.5

60.7 ± 1.1

20.3 ± 0.5

33.4 ± 0.6

1290 ± 172

3.4 ± 1.0

4.22 ± 1.05

18.0 ± 8.6

78.8 ± 8.7

1.4 ± 0.3

1.0 ± 0.4

0.1 ± 0.1

18.2 ± 0.5

13.2 ± 1.5

RBC (x106 cells/㎕)

HGB (g/dL)

HCT (%)

RBC

	

PLT (x103 cells/㎕)

Reti (%)

WBC (x103 cells/㎕)

WBC Differential

Counting (%)

		

PT (sec)

APTT (sec)

The values are means ± SD.

The number of animal in each group is 5.

MCV (fL)

MCH (pg)

MCHC (g/dL)

NEU

LYM

MONO

EOS

BASO



054 http://www.journal.ac Journal of Pharmacopuncture 2014;17(1):051-058

oughly by visual inspection.
Tissues at the injection sites for all the animals were sam-

pled and fixed in 10% neutral buffered formalin. Routine 
histological methods, such as trimming, dehydration, and 
paraffin embedding, were conducted on the fixed organs 
and tissues. These were then sliced using a microtome and 
stained with hematoxylin & eosin (H&E). 

All the results obtained were analyzed by using STATA/SE 
9.2 for Windows (StataCorp LP, College Station, TX, USA). 
The equal variance was tested using Bartlett’s test. If the 
sample variances were equal, significant results were ob-
tained using the one-way analysis of variance. Dunnett’s 
multiple range t-test was conducted. If the sample vari-
ances were not equal, a Kruskal-Wallis test was performed. 
The P-value for statistical analysis was 0.05.

3. Results

During the observation, no mortalities or clinical signs 
were observed in any of the experimental or control 
groups. 

Weight gains were observed in both the experimental and 

the control groups, but comparison of the experimental 
and the control groups showed no significant changes in 
body weight.  

No significant changes were noted in the hematological 
test results, comparison of the experimental and the con-
trol groups (Tables 2, 3).  

No significant biochemical changes in the experimental 
groups were observed when the blood was analyzed (Ta-
bles 4, 5).

On necropsy, no abnormalities were observed when the 
visual inspection was conducted on all of the animals in 
all groups. 

No histopathological abnormalities were observed on the 
local tolerance tests on the injection sites of all but one out 
of the 80 animals. Infiltration of inflammatory cells was 
observed in one animal of the Guseonwangdo-go glucose 
20% high-dose group (Table 6).

4. Discussion 

The main goal of a toxicity study is to ensure the safety 
of clinical medicine by evaluating the stability of the new 

Table 3 Mean hematology parameters of SD rats in the Guseonwangdo-go glucose 20% group

GSWG group/dose (mL)
Male Female

G1/0

3.83 ± 0.2

14.4 ± 0.4

44.5 ± 1.7

65.2 ± 0.9

21.0 ± 0.4

32.3 ± 0.5

1242 ± 119

5.0 ± 0.4

9.41 ± 2.47

17.1 ± 3.6

78.4 ± 4.3

2.4 ± 0.6

0.7 ± 0.4

0.2 ± 0.0

17.8 ± 0.8

14.6 ± 0.7

G2/0.1

7.01 ± 0.4

14.1 ± 0.3

43.6 ± 1.3

62.3 ± 4.6

20.2 ± 1.0

32.5 ± 1

1267 ± 75

5.6 ± 0.9

9.0 ± 2.8

17.5 ± 6.0

78.2 ± 6.2

2.5 ± 0.7

0.4 ± 0.2

0.2 ± 0.0

17.3 ± 0.5

14.4 ± 0.8

G3/0.5

6.72 ± 0.34

14.1 ± 0.6

43.3 ± 1.6

64.5 ± 1.5

20.9 ± 0.5

32.4 ± 0.3

1187 ± 90

5.2 ± 0.8

8.74 ± 2.12

17.7 ± 5.8

77.7 ± 6.4

2.6 ± 0.7

0.6 ± 0.1

0.2 ± 0.1

16.8 ± 1.5

13.0 ± 2.7

G4/1.0

6.9 ± 0.27

13.8 ± 0.6

43 ± 1.5

62.4 ± 2

20.0 ± 0.6

32.1 ± 0.4

1311 ± 32

5.1 ± 0.5

8.25 ± 1.48

15.2 ± 3.8

80.2 ± 4.7

2.6 ± 0.9

0.4 ± 0.1

0.2 ± 0.1

17.4 ± 1.1

12.4 ± 2.1

G1/0

7.02 ± 0.18

14.1 ± 0.4

41.9 ± 1.2

59.7 ± 0.9

20.1 ± 0.3

33.7 ± 0.4

1213 ± 114

3.4 ± 0.5

4.29 ± 1.21

15.8 ± 4.8

80.4 ± 5.2

1.9 ± 0.8

1.1 ± 0.3

0.1 ± 0.0

17.7 ± 0.6

13.2 ± 1.3

G2/0.1

7.24 ± 0.33

14.5 ± 0.4

42.9 ± 1.4

59.4 ± 2.5

20.1 ± 1.0

33.8 ± 0.4

1238 ± 114

2.8 ± 0.5

5.25 ± 1.67

17.0 ± 3.3

79.0 ± 3.8

1.9 ± 1

0.9 ± 0.3

0.1 ± 0.0

17.9 ± 1.2

12.6 ± 2.1

G3/0.5

7.1 ± 0.19

14.3 ± 0.3

42.5 ± 0.7

59.9 ± 0.8

20.2 ± 0.2

33.6 ± 0.2

1254 ± 127

3.3 ± 0.9

4.85 ± 0.45

15.7 ± 6.2

81.2 ± 6.2

1.5 ± 0.4

0.6 ± 0.3

0.2 ± 0.1

17.9 ± 0.6

12.1 ± 2.4

G4/1.0

6.77 ± 0.41

13.8 ± 0.6

40.4 ± 2.2

59.7 ± 0.8

20.4 ± 0.6

34.1 ± 0.6

1325 ± 68

4.9 ± 4.0

3.96 ± 0.43

16.5 ± 7.5

80.3 ± 7.3

1.5 ± 0.3

0.8 ± 0.3

0.1 ± 0.1

17.4 ± 1.1

11.8 ± 2.7

RBC (x106 cells/㎕)

HGB (g/dL)

HCT (%)

RBC

	

PLT (x103 cells/㎕)

Reti (%)

WBC (x103 cells/㎕)

WBC Differential

Counting (%)

		

PT (sec)

APTT (sec)

The values are means ± SD.

The number of animal in each group is 5.

MCV (fL)

MCH (pg)

MCHC (g/dL)

NEU

LYM

MONO

EOS

BASO
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Table 5 Mean clinical chemistry of SD rats in the Guseonwangdo-go glucose 20% group

GSWG group

/dose (mL)

Male Female

G1/0

28.5 ± 5.5

67.6 ± 6.5

786.6 ± 117.6

0.31 ± 0.09

133 ± 16

13.1 ± 2.4

0.36 ± 0.02

0.05 ± 0.02

69 ± 17

49 ± 21

5.2 ± 0.1

2.3 ± 0.1

G2/0.1

28.5 ± 5.8

67.2 ± 9.5

867.1 ± 199.2

0.39 ± 0.08

127 ± 16

11.1 ± 1.8

0.37 ± 0.04

0.07 ± 0.03

80 ± 14

52 ± 19

5.2 ± 0.1

2.2 ± 0.1

G3/0.5

27.7 ± 1.3

70.9 ± 3.5

873.4 ± 103.7

0.42 ± 0.12

138 ± 13

12.2 ± 1.4

0.35 ± 0.01

0.05 ± 0.02

77 ± 24

61 ± 27

5.2 ± 0.2

2.3 ± 0.1

G4/1.0

28.6 ± 3.3

35.0 ± 6.2

883.9 ± 154.3

0.38 ± 0.09

115 ± 10

11.2 ± 1.2

0.37 ± 0.02

0.04 ± 0.01

71 ± 9

52 ± 11

2.2 ± 0.2

2.3 ± 0.2

G1/0

21.1 ± 3.9

65.4 ± 6

476.9 ± 76.3

0.62 ± 0.11

125 ± 15

13.4 ± 1.8

0.4 ± 0.02

0.04 ± 0.01

81 ± 22

17 ± 10

5.5 ± 0.3

2.5 ± 0.1

G2/0.1

22.9 ± 2.7

64.1 ± 2

379.3 ± 36.2

0.55 ± 0.13

127 ± 11

13.2 ± 1.8

0.37 ± 0.03

0.04 ± 0.02

81 ± 27

12 ± 4

5.4 ± 0.3

2.5 ± 0.1

G3/0.5

22.5 ± 2.1

63.9 ± 5.1

467.9 ± 9.2

0.59 ± 0.2

128 ± 4

12.2 ± 1.1

0.37 ± 0.03

0.03 ± 0.01

67 ± 22

10 ± 3

5.3 ± 0.2

2.4 ± 0.1

G4/1.0

20.1 ± 2.7

65.2 ± 6.5

461.0 ± 74.4

0.5 ± 0.22

130 ± 10

12.3 ± 1.5

0.38 ± 0.03

0.06 ± 0.05

85 ± 9

16 ± 6

5.5 ± 0.3

2.6 ± 0.2

ALT (U/L)

AST (U/L)

ALP (U/L)

GGT (U/L)

Glu (mg/dL)

BUN (mg/dL)

Crea (mg/dL)

T-Bili (mg/dL)

T-Chol (mg/dL)

TG (mg/dL)

TP (g/dL)

Alb (g/dL)

Table 4 Mean clinical chemistry of SD rats in the Guseonwangdo-go Glucose 5% group

GSWG group

/dose (mL)

Male Female

G1/0

26.5 ± 3.6

75.5 ± 7.4

940.5 ± 273.3

0.51 ± 0.26

140 ± 22

11.9 ± 0.5

0.40 ± 0.02

0.02 ± 0.01

73 ± 13

58 ± 38

5.3 ± 0.2

2.3 ± 0.1

0.75 ± 0.05

8.68 ± 0.36

10.3 ± 0.3

140 ± 2

4.8 ± 0.4

103 ± 1

G2/0.1

26.2 ± 4.5

77.1 ± 7.1

776.6 ± 121.9

0.43 ± 0.09

121 ± 17

10.5 ± 1.7

0.39 ± 0.02

0.03 ± 0.01

73 ± 7

51 ± 25

5.3 ± 0.2

2.3 ± 0.1

0.75 ± 0.04

8.53 ± 0.21

10.3 ± 0.2

140 ± 1

4.5 ± 0.3

103 ± 2

G3/0.5

23.1 ± 3.5

76.7 ± 6.1

855.5 ± 163.4

0.28 ± 0.09

130 ± 23

13.3 ± 0.9

0.39 ± 0.01

0.03 ± 0.01

59 ± 7

55 ± 20

5.3 ± 0.1

2.3 ± 0.1

0.78 ± 0.07

8.43 ± 0.49

10.4 ± 0.3

140 ± 1

4.3 ± 0.2

104 ± 1

G4/1.0

27.6 ± 2.8

75.4 ± 11.2

764.9 ± 129.8

0.39 ± 0.07

132 ± 16

10.6 ± 1.2

0.40 ± 0.02

0.03 ± 0.02

69 ± 14

49 ± 15

5.3 ± 0.2

2.2 ± 0.1

0.74 ± 0.04

8.77 ± 0.38

10.4 ± 0.2

140 ± 1

4.7 ± 0.3

103 ± 1

G1/0

24.9 ± 4.9

78.1 ± 8.8

492.4 ± 87.6

0.50 ± 0.21

123 ± 11

12.9 ± 1.8

0.42 ± 0.03

0.03 ± 0.01

76 ± 9

14 ± 4

5.5 ± 0.2

2.4 ± 0.0

0.79 ± 0.03

7.59 ± 0.66

10.3 ± 0.3

139 ± 0

4.6 ± 0.3

106 ± 2

G2/0.1

22.1 ± 2.7

77.2 ± 6

498.2 ± 121.1

0.49 ± 0.14

123 ± 12

11.8 ± 1.7

0.42 ± 0.02

0.02 ± 0.00

67 ± 10

12 ± 3

5.6 ± 0.4

2.6 ± 0.2

0.85 ± 0.06

7.59 ± 0.46

10.1 ± 0.3

140 ± 0

4.4 ± 0.4

104 ± 1

G3/0.5

22.0 ± 1.2

77.6 ± 8.4

530.9 ± 81.6

0.59 ± 0.17

120 ± 18

11.8 ± 0.5

0.41 ± 0.01

0.02 ± 0.01

80 ± 25

15 ± 3

5.7 ± 0.1

2.5 ± 0.14

0.79 ± 0.02

7.42 ± 0.61

10.3 ± 0.3

141 ± 1

4.5 ± 0

105 ± 1

G4/1.0

24.2 ± 2.0

72.8 ± 11.6

473.1 ± 75.7

0.46 ± 0.14

120 ± 13

12.2 ± 0.7

0.42 ± 0.03

0.03 ± 0.01

86 ± 17

14 ± 6

5.7 ± 0.2

2.6 ± 0.1

0.81 ± 0.04

7.12 ± 0.43

10.2 ± 0.1

140 ± 2

4.4 ± 0.3

105 ± 2

ALT (U/L)

AST (U/L)

ALP (U/L)

GGT (U/L)

Glu (mg/dL)

BUN (mg/dL)

Crea (mg/dL)

T-Bili (mg/dL)

T-Chol (mg/dL)

TG (mg/dL)

TP (g/dL)

Alb (g/dL)

A/G ratio

P (mg/dL)

Ca (mg/dL)

Na (mmol/L)

K (mmol/L) 

Cl (mmol/L)

The values are means ± SD.

The number of animal in each group is 5.
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drug. Toxicity can be classified mainly into acute toxicity, 
sub-acute toxicity and chronic toxicity study [8]. 

Guseonwangdo-go consists of Nelumbinis Semen, Di-
oscoreae Rhizoma, Hoelen, Hordei Fructus Germinatus, 
Dolichoris Semen, Euryales Semen, and Kaki Mannosum 
[3]. Lee, in an oral injection study, reported that Nelumbi-
nis Semen had no toxicity [9], but no studies about toxicity 
with oral administration of the other constituents of Gu-
seonwangdo-go are available in Korea.

Acute toxicity test results have been reported in Korea 
for Scolopendra [10], Juglandis Semen [11], Ginseng Ra-
dix (wild) [8], Carthami Tinctor-Fructus [12], Triglii Semen 
[13], Armeniacaeamarum Semen [14], Scutellariae Bai-
calensis Radix [15], Houttuyniae Herba [16], Salviae Radix 

[17], Vermilionum [18], Ephedrae Herba [19] and Ginseng 
Radix [20] as single drugs; and for Bovis calculus + Felursi 
[21], Bovis calculus + Felursi + Moschus [22] and Hwan-
gryeonhaedoktang [23] as combination drugs. Sweet Bee 
venom pharmacopuncture [24] has also been tested for 
toxicity.

From the experimental data obtained in this study, the 
following conclusions can be drawn: First, the LD50 val-
ue could not be obtained as no deaths or abnormalities 
were observed in any of the groups. In previous studies, 
Sweet Bee venom [24] had an LD50 value of 0.17 mg/kg and 
showed abnormalities such as hyperemia and abnormal 
gait. Ephedrae Herba [19] had an LD50 value of 3885.112 
mg/kg, and Triglii Semen [13] had an LD50 value of 0.30 

0.77 ± 0.01

8.55 ± 0.41

10.1 ± 0.2

140 ± 1

4.5 ± 0.1

103 ± 1

0.75 ± 0.03

8.48 ± 0.46

10.0 ± 0.2

139 ± 1

4.6 ± 0.2

103 ± 2

0.77 ± 0.04

8.70 ± 0.32

9.9 ± 0.2

139 ± 1

4.3 ± 0.2

101 ± 1

0.79 ± 0.06

8.40 ± 0.38

9.9 ± 0.3

139 ± 1

4.5 ± 0.2

104 ± 2

0.83 ± 0.03

6.86 ± 0.41

10.1 ± 0.3

138 ± 1

4.6 ± 0.5

104 ± 3

0.87 ± 0.04

7.06 ± 0.39

9.9 ± 0.3

138 ± 1

4.6 ± 0.2

104 ± 1

0.85 ± 0.05

7.24 ± 0.21

9.8 ± 0.2

138 ± 1

4.4 ± 0.2

105 ± 1

0.87 ± 0.07

7.08 ± 0.41

9.9 ± 0.3

139 ± 1

4.4 ± 0.3

102 ± 2

A/G ratio

P (mg/dL)

Ca (mg/dL)

Na (mmol/L)

K (mmol/L) 

Cl (mmol/L)

The values are means ± SD.

The number of animal 5 in each group is 5.

Table 6 Summary of histopathological findings

GSWG group
Group/Dose

(mL/animal)
Number of Animals

Unremarkable

Findings

Infiltration, 

Inflammatory Cells

G1 / 0

G2 / 0.1

G3 / 0.5

G4 / 1.0

G1 / 0

G2 / 0.1

G3 / 0.5

G4 / 1.0

G1 / 0

G2 / 0.1

G3 / 0.5

G4 / 1.0

G1 / 0

G2 / 0.1

G3 / 0.5

G4 / 1.0

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

5%

20%

Female

Female

Male

Male

Sex
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mL/kg. Based on these results, Guseonwangdo-go can be 
considered as being relatively safe compared to Sweet Bee 
Venom, Ephedra, and Triglii Semen and as safe as any oth-
er pharmacopuncture, except as noted above above.

Second, no significant changes in body weights between 
the experimental groups and the control group were ob-
served during the observation period. In previous studies 
involving Carthami Tinctor-Fructus [12] and Triglii Semen 
[13] weight gains were observed.

Third, the variance between measurements from the he-
matological test was not accepted. This represents a simi-
larity in the toxicity results for pharmacopuncture formu-
lations mentioned above, so Guseonwangdo-go should 
demonstrate similar safety.

Fourth, some statistically significant results were found 
on some parts of the biochemical test. However, they were 
not meaningful in terms of toxicity because of the small 
variance and the lack of a dose dependency. In the toxici-
ty test for herbs above, Scolopendra [10], Juglandis Semen 
[11], and Ginseng Radix (wild) [8] showed a significant in-
crease in the total cholesterol, and Armeniacaeamarum 
Semen [14] and Scutellariae Baicalensis Radix [15] showed 
increases in glucose.

Fifth, no effects of Guseonwangdo-go injection were ap-
parent at autopsy, but infiltration of inflammatory cells 
was observed in one individual in the 1.0-mL dose group 
of Guseonwangdo-go glucose 20% on the tolerance tests on 
the injection sites. However, the degree was minimal, and 
it was observed in only one individual, so it is considered 
to be the result of using a syringe needle for the injection.

A single-dose of Guseonwangdo-go glucose 5% and 20% 
was administered through IM injection to SD rats, and no 
toxicity was observed in any of the groups. Thus, the ap-
proximate lethal dose is considered to be more than 1.0 
mL/animal in both male and female rats. In addition, Gu-
seonwangdo-go glucose 5% and 20% is shown to be rela-
tively safer than Sweet Bee Venom, Ephedrae Herba, Tri-
glii Semen, Carthami Tinctor-Fructus, Juglandis Semen, 
Ginseng Radix (wild), Armeniacaeamarum Semen, and 
Scutellariae Baicalensis Radix. However, before clinical 
application, further studies with repeated IM injection 
tests and sub-acute and chronic toxicity tests should be 
conducted in order to prove the safety of Guseonwang-
do-go pharmacopuncture.

 

5. Conclusion 

This study was designed to investigate the safety of Gu-
seonwangdo-go glucose 5% and 20% pharmacopuncture. 
A single-dose IM injection was administered to six-week-
old SD rats of both sexes in order to analyze its toxicity and 

determine a lethal dose. The following results were found:
1. No mortalities or clinical signs were observed in either 
      the experimental groups or the control group during 
     the observation period.
2. No significant differences in body weight or in the 
      results from hematological and biochemical analyses 
      were observed between the control and the experimen-
     tal groups.
3.  No necropsy findings were observed in any of the groups. 
Therefore, the approximate lethal dose of Guseonwang-

do-go glucose 5% and 20% pharmacopuncture is consid-
ered to be more than 1.0 mL/animal in both male and fe-
male rats.
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