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The object of this study was to evaluate the single oral dose toxicity of platycodin D, a saponin from the
root of Platycodon grandiflorum in male and female mice. Platycodin D was administered to female and
male mice as an oral dose of 2000, 1000, 500, 250 and 125 mg/kg (body wt.). Animals were monitored for
the mortality and changes in body weight, clinical signs and gross observation during 14 days after treat-
ment, upon necropsy, organ weight and histopathology of 14 principle organs were examined. As the
results, no platycodin D treatment related mortalities, clinical signs, changes on the body and organ
weights, gross and histopathological observations against 14 principle organs were detected up to
2000 mg/kg in both female and male mice. Therefore, LD50 (50% lethal dose) and approximate LD of
playtcodin D after single oral treatment in female and male mice were considered over 2000 mg/kg - the
limited dosages recommended by KFDA Guidelines [2009-116, 2009], respectively.
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INTRODUCTION

Platycodin radix, the roots of Platycodon grandiflorum,
has been used traditionally as an expectorant and a remedy
for bronchitis, tonsillitis, laryngitis and suppurative dermati-
tis in China, Korea and Japan (Han et al., 2000). Platycodin
D is a major pharmacological constituent of Platycodi radix
(Han et al., 2002), and it has been shows the anti-diabetic
(Kim et al., 2000; Han et al., 2002; Zhao et al., 2005), anti-
inflammatory (Kim et al., 2001; Chung et al., 2008; Hong
et al., 2008), anti-cancer (Kim et al., 2008; Yu and Kim,
2010), antinociceptive (Choi et al., 2002, 2004) and immu-
nomodulatory (Xie et al., 2009, 2010) activities. However,
no detailed toxicological assessment of Platycodin D has
been reported even if mouse single dose toxicity test.

The objective of the present study, therefore, was to
obtain the primary safety information about platycodin D, a
saponin from the root of Platycodin radix, and further clari-
fies their safety for clinical use. In order to observe the 50%
lethal dose (LD50), approximate lethal dosage (ALD), test

articles were once orally administered to female and male
mice at dose levels of 2000, 1000, 500, 250 and 125 mg/kg
(body wt.) according to the recommendation of KFDA
Guidelines (2009). The mortality and changes on body weight,
clinical signs and gross observation were monitored during
14 days after oral administration of platycodin D with organ
weights and histopathology of principle organs.

MATERIALS AND METHODS

Experimental animals. Each of thirty female and male
ICR mice (6-wk old upon receipt, SLC, Japan) was used
after acclimatization for 8 days. Animals were allocated
five per polycarbonate cage in a temperature (20~25oC) and
humidity (45~50%) controlled room. Light : dark cycle was
12 hrs : 12 hrs, and feed (Samyang, Korea) and water were
supplied free to access. All animals were overnight fasted
before dosing and terminal necropsy. Animals were marked
by picric acid. This study was carried out with prior
approval of the Animal Ethical Committee, The University
of Daegu Haany University (Gyeongsan, Korea).

Preparation and administration of Platycodin D. The
Platycodin D, gift from Glucan Corp. Ltd. (Korea), was
extracted from Platycodi radix by previous method (Zhao et
al., 2005). The raw sample (100 kg) of Platycodin radix
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was extracted with methanol and partitioned sequentially
with n-hexane, chloroform, ethyl acetate and n-butanol. The
n-butanol fraction was then subjected to Diaion HP-20 resin
(Mitsubishi, Japan), and the fractions eluted at 60~80% of
methanol were collected to obtain 90 g of crude saponins.
The crude saponins were further purified by repeated silica
gel (Merck, Germany) chromatography to obtain the puri-
fied platycodin D. The process was repeated several times
until a sufficient quantity of platycodin D was obtained. The
purified platycodin D was identified on the basis of Rf,
FAB-MS (= 1225.38), and [13C]-NMRspectra compared
with the authentic platycodin D (Fig. 1). Prepared platyco-
din D is light yellow powder, and stored in a desiccator to
protect from light and humidity. Platycodin D is well dis-
solved (clear light yellow solution) at least 200 mg/ml con-
centrations in distilled water. The test article was single
orally administered at a dosage volume of 20 ml/kg using
distilled water as vehicle at 2000, 1000, 500, 250 and
125 mg/kg dose levels.

Abnormal behavior, clinical sign and body weight. All
abnormal clinical signs and behaviors were recorded before
and after dosing at least twice a day based on the functional
observational battery test (Irwin, 1968; Dourish, 1987).
Body weights were measured on the day of dosing (Day 0)
prior to treatment, 1, 2, 7, 13 and 14 days after dosing. In
addition, to reduce the differences from individual body
weight differences of animals at treatment, body weight
gains during Day 0~Day 7, Day 7~Day 13 and Day 0~Day
14 was also calculated based on measured body weight at
each point.

Necropsy. All unscheduled died animals were grossly
observed immediately after finding them and all survived

animals were subjected to terminal necropsy. Animals were
asphyxiated by carbon dioxide and gross necropsy was per-
formed in all animals at Day 14 after overnight fasting
(about 18 h, water was not restricted).

Organ weight measurements and sampling. The
absolute organ weight was measured and then relative organ
weight (% for body weight) was calculated. The following
organs were collected for histopathological observation.

Measured and sampled organs: lung, heart, thymus, left
kidney, left adrenal gland, spleen, left testis or ovary, liver,
splenic lobe of pancreas, brain, left epididymis or total
uterus and left popliteal lymph node.

Histopathology. Samples were fixed in 10% neutral
buffered formalin. After 18 hrs of fixation, paraffin embed-
ding was conducted and 4 µm sections were prepared by
routine histological methods. Representative sections of
each specified organs were stained with hematoxylin-eosin
for light microscopical examination.

Statistical analyses. Multiple comparison tests for dif-
ferent dose groups were conducted. Variance homogeneity
was examined using the Levene test. If the Levene test indi-
cated no significant deviations from variance homogeneity,
the obtain data were analyzed by one way ANOVA test fol-
lowed by Scheffe test to determine which pairs of group
comparison were significantly different. In case of signifi-
cant deviations from variance homogeneity were observed
at Levene test, a non-parametric comparison test, the Mann-
Whitney U test was conducted to determine the specific
pairs of group comparison, which are significantly differ-
ent. LD50 and 95% confidence limits were calculated by
Probit method. Statistical analyses were conducted using
SPSS for Windows (Release 14.0K, SPSS Inc., USA) and a
p-value of less than 0.05 was considered to be a significant
difference. In addition, degree of clinical signs, gross and
histopathological findings were subdivided into 3 degrees:
3+ Severe, 2+ moderate, 1+ slight.

RESULTS

Mortalities. No unscheduled or Platycodin D-treat-
ment related mortalities were detected in all dose levels
tested in this study. At termination, all of animals (5/5;
100%) were survived in all dose levels tested including
vehicle control.

Clinical signs. In this study, no Platycodin D treatment
related abnormal clinical signs were observed during obser-
vation periods regardless of male and female mice.

Changes on body weights and gains. No significant
changes in body weight were detected as compared to that

Fig. 1. Structure of platycodin D. Platycodin D is a triterpenoid
bidesmoside, composed of an aglycone moiety, 3-Glc and 28-O-
Api-Xyl-Rha-Ara.
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of vehicle control in all dose levels tested except for signifi-
cant (p < 0.05) increase of body weight gains during Day
7~ Day 14 detected in platycodin D 1000 mg/kg treated
male group (Table 1, Fig. 2 and 3).

Changes on the organ weight. No meaningful changes
on the absolute and relative organ weight of principle

organs were observed in all platycodin D treated female and
male mice as compared with each equal gender of vehicle
control, except for significant (p < 0.05) increases of abso-
lute and relative uterus weights restricted to 250 mg/kg of
platycodin D treated female mice and decreases of relative
brain weight in platycodin D 250 mg/kg treated male mice
as compared with equal genders of vehicle control in the
present study (Table 2, 3).

Table 1. Body weight gains after oral treatment of platycodin D

Group
Intervals

Day 0a~Day 7 Day 7~Day 13 Day 0~Day 14b

Male
Vehicle control 8.84 ± 1.24 1.20 ± 0.38 7.44 ± 1.86
2000 mg/kg 8.02 ± 1.39 1.46 ± 0.98 6.30 ± 2.33
1000 mg/kg 7.68 ± 0.82 *2.72 ± 0.83* 8.08 ± 1.44
0500 mg/kg 8.68 ± 0.44 1.96 ± 1.64 7.68 ± 1.85
0250 mg/kg 7.24 ± 4.26 2.86 ± 5.30 7.54 ± 1.24
0125 mg/kg 8.74 ± 0.88 1.94 ± 0.48 8.02 ± 1.07

Female
Vehicle control 5.92 ± 2.02 1.56 ± 1.58 5.50 ± 2.23
2000 mg/kg 5.46 ± 2.74 1.12 ± 1.78 4.92 ± 2.94
1000 mg/kg 6.54 ± 0.79 1.86 ± 0.90 6.18 ± 1.13
0500 mg/kg 5.10 ± 1.80 1.44 ± 1.73 4.62 ± 2.87
0250 mg/kg 4.42 ± 1.18 2.10 ± 1.63 4.50 ± 1.32
0125 mg/kg 4.72 ± 0.83 3.22 ± 1.11 5.78 ± 0.83

Values are expressed as mean ± SD of five mice, g.
aDay of treatment after overnight fasted.
bDay of sacrifice after overnight fasted.
*p < 0.05 compared with male vehicle control.

Fig. 2. Body weight changes in male mice after once oral
administration of platycodin D. No meaningful changes were
detected in all platycodin D treated groups as compared with
vehicle control. Before means 1 day before administration; Day
0 means at administration; All animals at sacrifice and Day 0
overnight fasted; Values are expressed as mean ± SD of five
mice, g.

Fig. 3. Body weight changes in female mice after once oral
administration of platycodin D. No meaningful changes were
detected in all platycodin D treated groups as compared with
vehicle control. Before means 1 day before administration; Day
0 means at administration; All animals at sacrifice and Day 0
overnight fasted; Values are expressed as mean ± SD of five
mice, g.
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Necropsy findings. No platycodin D-treatment related
changes on the gross findings were observed as compared
with equal gender of vehicle control except for some spo-
radic findings such as slight (1+) congestion spots of lung,
atrophy of thymus, cyst in kidney, spleen atrophy or hyper-
trophy, and hypertrophy and focal hemorrhage of popliteal
lymph node, which were sporadically detected throughout
all experimental groups tested in the present including both
gender of vehicle control (Table 4).

Histopathological findings. No meaningful changes
on the histopathological findings of 14 principle organs
were observed in platycodin D-treated groups as compared
with equal gender of vehicle control except for some spo-
radic findings such as slight (1+) hypertrophy of lung alveo-
lus wall with focal hemorrhage, decreases of lymphoid cells
in the cortex of thymus and red pulps of spleen, focal
inflammatory cell infiltration in liver, edematous changes
on the uterus, and focal hyperplasia of lymphoid cells in the

popliteal lymph node, which were sporadically detected
throughout all experimental groups tested in the present
study including both gender vehicle controls (Table 5).

DISCUSSION

In the present study, we investigated the single oral dose
toxicity of platycodin D on the mice as a part of the safety
test. In order to observe 50% lethal dose (LD50) and approx-
imate lethal dosage (LD), test substances were adminis-
tered orally to female and male ICR mice at dose levels of
2000, 1000, 500, 250 and 125 mg/kg. We could not find
any mortality, clinical signs, and changes in the body and
organ weights except for significant (p < 0.05) increases of
absolute and relative uterus weights restricted to 250 mg/kg
of platycodin D treated female mice and decreases of rela-
tive brain weight in platycodin D 250 mg/kg treated male
mice. In addition, no platycodin D-treatment related abnor-
mal gross findings and changes in histopathology of princi-

Table 2. Changes on the absolute organ weights after oral treatment of platycodin D

Dose
(mg/kg)

Organs: Male

Lung Heart Thymus
Kidney

L
Adrenal
gland L

Spleen Testis L Liver
Pancreas

S
Brain

Epididymis
L

Lymph
node La

0000
0.214 ±
0.016

0.174 ±
0.008

0.056 ±
0.007

0.328 ±
0.029

0.007 ±
0.001

0.114 ±
0.020

0.108 ±
0.017

1.669 ±
0.208

0.191 ±
0.011

0.476 ±
0.012

0.040 ±
0.005

0.028 ±
0.004

2000
0.211 ±
0.011

0.165 ±
0.008

0.063 ±
0.011

0.330 ±
0.042

0.010 ±
0.003

0.107 ±
0.016

0.114 ±
0.012

1.638 ±
0.147

0.178 ±
0.035

0.486 ±
0.017

0.039 ±
0.004

0.025 ±
0.011

1000
0.218 ±
0.016

0.173 ±
0.038

0.049 ±
0.010

0.342 ±
0.032

0.008 ±
0.003

0.125 ±
0.027

0.119 ±
0.008

1.773 ±
0.182

0.207 ±
0.022

0.472 ±
0.024

0.039 ±
0.006

0.027 ±
0.005

0500
0.218 ±
0.015

0.173 ±
0.007

0.055 ±
0.015

0.364 ±
0.049

0.008 ±
0.002

0.118 ±
0.014

0.115 ±
0.010

1.723 ±
0.215

0.198 ±
0.023

0.485 ±
0.021

0.039 ±
0.007

0.023 ±
0.004

0250
0.224 ±
0.019

0.174 ±
0.009

0.062 ±
0.012

0.331 ±
0.053

0.008 ±
0.003

0.107 ±
0.017

0.111 ±
0.008

1.687 ±
0.160

0.205 ±
0.018

0.445 ±
0.049

0.040 ±
0.002

0.031 ±
0.012

0125
0.212 ±
0.010

0.171 ±
0.012

0.061 ±
0.011

0.348 ±
0.033

0.008 ±
0.001

0.121 ±
0.018

0.121 ±
0.010

1.727 ±
0.120

0.202 ±
0.016

0.499 ±
0.022

0.042 ±
0.003

0.030 ±
0.005

Dose
(mg/kg)

Organs: Female

Lung Heart Thymus
Kidney

L
Adrenal
gland L

Spleen Ovary L Liver
Pancreas

S
Brain Uterus

Lymph
node L

0000
0.190 ±
0.014

0.148 ±
0.009

0.074 ±
0.013

0.215 ±
0.017

0.008 ±
0.003

0.142 ±
0.021

0.035 ±
0.014

1.475 ±
0.188

0.174 ±
0.008

0.474 ±
0.011

0.128 ±
0.031

0.022 ±
0.006

2000
0.185 ±
0.022

0.154 ±
0.008

0.071 ±
0.015

0.221 ±
0.006

0.008 ±
0.002

0.129 ±
0.040

0.038 ±
0.006

1.517 ±
0.189

0.187 ±
0.022

0.483 ±
0.016

0.185 ±
0.092

0.020 ±
0.010

1000
0.200 ±
0.008

0.147 ±
0.008

0.067 ±
0.005

0.216 ±
0.010

0.008 ±
0.001

0.135 ±
0.035

0.056 ±
0.005

1.481 ±
0.128

0.167 ±
0.011

0.469 ±
0.016

0.173 ±
0.052

0.025 ±
0.006

0500
0.193 ±
0.018

0.136 ±
0.012

0.071 ±
0.021

0.215 ±
0.018

0.008 ±
0.002

0.125 ±
0.050

0.036 ±
0.010

1.283 ±
0.200

0.168 ±
0.026

0.477 ±
0.025

0.156 ±
0.049

0.022 ±
0.008

0250
0.195 ±
0.013

0.139 ±
0.010

0.070 ±
0.016

0.207 ±
0.020

0.009 ±
0.004

0.129 ±
0.019

0.045 ±
0.015

1.307 ±
0.098

0.165 ±
0.021

0.478 ±
0.026

0.192 ±
0.048*

0.025 ±
0.005

0125
0.193 ±
0.012

0.152 ±
0.010

0.078 ±
0.020

0.211 ±
0.022

0.008 ±
0.002

0.155 ±
0.020

0.042 ±
0.012

1.402 ±
0.156

0.187 ±
0.024

0.486 ±
0.015

0.159 ±
0.031

0.024 ±
0.011

Values are expressed as mean ± SD of five mice, g.
L, left sides; S, splenic lobes; a Popliteal lymph node.
*p < 0.05 compared with male vehicle control.
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ple organs were detected except for some sporadic accidental
findings in both male and female mice.

In KFDA Guidelines (2009-116, 2009), the recom-
mended highest dose of test materials were 2000 mg/kg or
the maximum solubility, and they also recommended that in
case of single dose toxicity in mouse, the dosage volume
was below 20 ml/kg (Flecknell, 1996). In the present study,
the highest dosage was selected as 2000 mg/kg in a volume
of 20 ml, the recommended oral dose volume in mice
(Flecknell, 1996) and the limited highest dosages recom-
mended by KFDA Guidelines (2009-116, 2009), and 1000,
500, 250 and 125 mg/kg are selected using common ratio 2.
In addition, each female and male vehicle control groups
was added. Test material was orally administered using dis-
tilled water as vehicle in the present study.

No platycodin D treatment related mortalities and clini-
cal signs were detected up to 2000 mg/kg - the highest dos-
ages used in the present study. Significant (p < 0.05) increase
of body weight gains during Day 7~Day 14 detected platy-

codin D 1000 mg/kg treated male group were difficult to
considered platycodin D treatment related toxicological
signs because they did not showed any dosage-dependent
changes, all animals including 2000 mg/kg treated male and
female mice shows body weight increases ranged in nor-
mal age-matched mice (Plata and Murphy, 1972; Yamagu-
chi et al., 1983).

Decrease of relative brain weight detected in Platycodin
D 250 mg/kg treated male mice, are not considered as
platycodin D treatment related toxicological signs because
they did not showed any dosage-dependent changes and no
meaningful gross and histopathological changes were detected
in the brain in the present study. The increased trends of tes-
tis and urine weights were detected in all platycodin D
treated female or male mice as compared with equal gen-
ders of vehicle control, respectively. These increased trends
of reproductive organs were considered as difficult to con-
sider as platycodin D treatment related toxicological signs
because significant changes were restricted to the relative

Table 3. Changes on the relative organ weights after oral treatment of platycodin D

Dose
(mg/kg)

Organs: Male

Lung Heart Thymus
Kidney

L
Adrenal
gland L

Spleen Testis L Liver
Pancreas

S
Brain

Epididymis
L

Lymph
node La

0000
0.574 ±
0.035

0.466 ±
0.035

0.149 ±
0.015

0.877 ±
0.042

0.018 ±
0.004

0.303 ±
0.041

0.288 ±
0.033

4.468 ±
0.515

0.510 ±
0.014

1.277 ±
0.068

0.108 ±
0.013

0.074 ±
0.010

2000
0.580 ±
0.043

0.458 ±
0.041

0.172 ±
0.033

0.906 ±
0.104

0.025 ±
0.007

0.289 ±
0.043

0.311 ±
0.036

4.482 ±
0.246

0.486 ±
0.087

1.344 ±
0.102

0.106 ±
0.011

0.075 ±
0.021

1000
0.571 ±
0.041

0.458 ±
0.095

0.123 ±
0.023

0.881 ±
0.071

0.024 ±
0.004

0.323 ±
0.072

0.311 ±
0.022

4.605 ±
0.415

0.536 ±
0.058

1.246 ±
0.107

0.103 ±
0.012

0.072 ±
0.015

0500
0.570 ±
0.052

0.451 ±
0.028

0.153 ±
0.028

0.958 ±
0.120

0.023 ±
0.003

0.306 ±
0.057

0.304 ±
0.016

4.434 ±
0.216

0.522 ±
0.065

1.264 ±
0.107

0.105 ±
0.014

0.062 ±
0.010

0250
0.605 ±
0.043

0.463 ±
0.021

0.168 ±
0.024

0.886 ±
0.108

0.018 ±
0.002

0.295 ±
0.025

0.293 ±
0.029

4.438 ±
0.228

0.535 ±
0.038

1.191 ±
0.096*

0.106 ±
0.009

0.076 ±
0.026

0125
0.549 ±
0.030

0.447 ±
0.013

0.161 ±
0.024

0.906 ±
0.035

0.020 ±
0.002

0.302 ±
0.049

0.311 ±
0.023

4.405 ±
0.191

0.522 ±
0.053

1.284 ±
0.044

0.107 ±
0.012

0.076 ±
0.011

Dose
(mg/kg)

Organs: Female

Lung Heart Thymus
Kidney

L
Adrenal
gland L

Spleen Ovary L Liver
Pancreas

S
Brain Uterus

Lymph
node L

0000
0.601 ±
0.044

0.467 ±
0.022

0.233 ±
0.040

0.680 ±
0.043

0.027 ±
0.009

0.446 ±
0.043

0.109 ±
0.039

4.651 ±
0.334

0.552 ±
0.040

1.508 ±
0.156

0.413 ±
0.127

0.071 ±
0.022

2000
0.616 ±
0.099

0.504 ±
0.081

0.215 ±
0.032

0.710 ±
0.082

0.029 ±
0.007

0.445 ±
0.124

0.122 ±
0.025

4.838 ±
0.096

0.608 ±
0.091

1.574 ±
0.235

0.658 ±
0.333

0.061 ±
0.035

1000
0.614 ±
0.040

0.457 ±
0.042

0.207 ±
0.018

0.670 ±
0.042

0.025 ±
0.005

0.420 ±
0.105

0.175 ±
0.007

4.571 ±
0.289

0.516 ±
0.025

1.445 ±
0.061

0.548 ±
0.171

0.078 ±
0.018

0500
0.642 ±
0.040

0.460 ±
0.048

0.252 ±
0.024

0.718 ±
0.068

0.025 ±
0.005

0.429 ±
0.098

0.112 ±
0.028

4.261 ±
0.282

0.590 ±
0.072

1.627 ±
0.195

0.485 ±
0.110

0.079 ±
0.027

0250
0.650 ±
0.048

0.459 ±
0.059

0.223 ±
0.051

0.675 ±
0.054

0.030 ±
0.010

0.415 ±
0.045

0.133 ±
0.031

4.311 ±
0.269

0.554 ±
0.119

1.564 ±
0.152

0.631 ±
0.151*

0.081 ±
0.015

0125
0.605 ±
0.032

0.476 ±
0.033

0.244 ±
0.067

0.667 ±
0.066

0.028 ±
0.004

0.481 ±
0.055

0.128 ±
0.038

4.367 ±
0.368

0.580 ±
0.072

1.520 ±
0.052

0.465 ±
0.035

0.081 ±
0.032

Values are expressed as mean ± SD of five mice, % of body weight at sacrifice
L, left sides; S, splenic lobes; aPopliteal lymph node.
*p < 0.05 as compared with vehicle control.
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uterus weights of platycodin D 250 mg/kg treated female
mice as compared with female vehicle control and no mean-
ingful histopathological changes were detected in the testis

and uterus at sacrifice. However, it also difficult to exclude
that platycodin D can be influenced on the reproductive
organs like pytoestrogen. Pytoestrogens have been various

Table 5. Histopathological findings after oral treatment of platycodin D

Dose (mg/kg)
Male Female

0 2000 1000 500 250 125 0 2000 1000 500 250 125

Lung
Normal
Congestion

5/5
0/5

5/5
0/5

4/5
1/5

5/5
0/5

4/5
1/5

4/5
1/5

4/5
1/5

4/5
1/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

Thymus
Normal
DE*

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

4/5
1/5

5/5
0/5

5/5
0/5

Kidney
Normal
AT-G*

4/5
1/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

Spleen
Normal
DE*

5/5
0/5

4/5
1/5

5/5
0/5

3/5
2/5

4/5
1/5

4/5
1/5

5/5
0/5

4/5
1/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

Liver
Normal
IF*

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

4/5
1/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

Testis/Uterus
Normal
ED*

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

4/5
1/5

5/5
0/5

LNa

Normal
HP*

5/5
0/5

5/5
0/5

4/5
1/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

Observed animals/total observed animals (five mice).
aLeft popliteal lymph node.
*Abbreviations: DE, decreases of lymphoid cells; AT-G, focal atrophy of glomerulus; IF, focal inflammatory cell infiltration; ED, edematous
changes; HP, focal lymphoid cell hyperplasia.

Table 4. Necropsy findings after oral treatment of platycodin D

Dose (mg/kg)
Male Female

0 2000 1000 500 250 125 0 2000 1000 500 250 125

Lung
Normal
Congestion

4/5
1/5

4/5
1/5

4/5
1/5

4/5
1/5

4/5
1/5

4/5
1/5

3/5
2/5

5/5
0/5

4/5
1/5

4/5
1/5

4/5
1/5

4/5
1/5

Thymus
Normal
Atrophy

4/5
1/5

5/5
0/5

4/5
1/5

3/5
2/5

3/5
2/5

4/5
1/5

4/5
1/5

5/5
0/5

3/5
2/5

3/5
2/5

3/5
2/5

4/5
1/5

Kidney
Normal
Cyst

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

4/5
1/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

5/5
0/5

4/5
1/5

5/5
0/5

Spleen
Normal
Atrophy
Hypertrophy

3/5
2/5
0/5

4/5
1/5
0/5

3/5
2/5
0/5

4/5
1/5
0/5

3/5
2/5
0/5

4/5
0/5
1/5

2/5
2/5
1/5

4/5
1/5
0/5

3/5
2/5
0/5

4/5
1/5
0/5

3/5
2/5
0/5

5/5
0/5
0/5

LNa

Normal
Hypertrophy
Focal hemorrhage

3/5
2/5
0/5

4/5
1/5
0/5

1/5
3/5
1/5

4/5
1/5
0/5

4/5
1/5
0/5

5/5
0/5
0/5

2/5
3/5
0/5

1/5
4/5
0/5

5/5
0/5
0/5

3/5
2/5
0/5

3/5
2/5
0/5

5/5
0/5
0/5

Observed animals/total observed animals (five mice).
aBilateral popliteal lymph node.
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influenced on the male and female reproductive organs as
pharmacological effects (Roberts et al., 2000; Jaroenporn et
al., 2006). It also already known that the uterus weights in
the mice are generally changed with estrus cycles (Pineda,
1989).

The slight congestion of lung, atrophy of thymus, cyst in
kidney, spleen atrophy or hypertrophy, and hypertrophy and
focal hemorrhage of popliteal lymph node detected in the
present study as gross findings, and hypertrophy of lung
alveolus wall with focal hemorrhages, decreases of lym-
phoid cells in the cortex of thymus and red pulps of spleen,
focal inflammatory cell infiltration in liver, edematous changes
on the uterus, and hyperplasia of lymphoid cells in the
popliteal lymph node detected as histopathological findings
were considered as accidental findings not toxicological
signs related to the platycodin D treatment because they
were sporadically detected throughout the whole experi-
mental groups tested in the present study including both
genders of vehicle control. Especially, the edematous
changes in uterus were considered as secondary changes
from different physiological estrus cycles (Banks, 1986;
Pineda, 1989). In addition, most of them were also gener-
ally observed in normal mice (Lee et al., 2005, 2006).

Although there are any available data on the absorption of
platycodin D in mice, but platycodin D has been showed
pharmacodynamic effects on various animal experiments
after oral administration at the lower dosage than 2000 mg/
kg (Kim et al., 2000; Han et al., 2000, 2002; Zhao et al.,
2005; Xie et al., 2010) as direct evidences that oral admin-
istration of platycodin D can be absorbed by intestine.

Because no platycodin D treatment related mortalities
were detected up to 2000 mg/kg in both male and female
mice in the present study, the LD50 and approximate LD of
platycodin D after single oral treatment in female and male
mice were considered over 2000 mg/kg, and is likely to be
safe in humans.
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