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ABSTRACT

Objectives : A root of Dipsacus asperoides C. Y. Cheng et T. M. Ai (D. asperoides) has been traditionally used as a
medicinal resource in several Asian countries, including Korean and traditional Chinese medicine that has been
traditionally used for treating several medical conditions including pain, arthritis, and bone fractures in Korea, In the
present study, we investigated potential subacute toxicities of D, asperoides extract,

Methods : C57BL/6 mice (male, 7weeks) were randomly divided into 4 groups of 5 mice. Except for the control group,
the mice were orally administrated D. asperoides extract at doses of 50, 150, or 450 mg/kg/day for 2 weeks. At the
end of the treatment period, all mice were euthanized, and the following parameters were examined: mortality, body
weight, clinical signs, gross findings, hematology, serum biochemistry, organ weight, and histopathology.

Results : There were no abnormalities in mortality, clinical signs, body weight, gross findings, or organ weight after
repeated administration of D, asperoides extract for 2 weeks, compared with the control group. In addition, there
were no significant changes in hematological, serum biochemical, and histopathological parameters between the
control group and D. asperoides extract administrated groups with doses of up to 450 mg/kg/day.

Conclusion : In this study, D. asperoides extract showed no significant toxicities at a dose of up to 450 mg/kg/day
in mice, Although we could not confirm the toxic dose of D, asperoides extract, it can be considered safe for further
pharmacological use,

Key words : Dipsacus asperoides, Dipsaci Radix, toxicity, mouse

*Corresponding author : Joong—Sun Kim, College of Veterinary Medicine (BK21 Project Team), Chonnam National University.,

el © +82-62-530-2815 - E—mail : centraline@jnu, ac kr
Mee—Kyoung Son, School of Dentistry, Chosun University
- Tel : +82—62—220—-3820 - E—mail : son0513@chosun.ac kr
#First author : Hye Yun Heo, School of Dentistry, Chosun University,
- Tel : +82—62—220—-3820 - E—mail : white4947@gmail com
Dong—Ho Shin, College of Veterinary Medicine, Chonnam National University
- Tel: +82—-62—-530—2826 - E-mail ! dhshin@jun. ac kr

- Received : 22 July 2021 - Revised : 08 September 2021 - Accepted : 25 September 2021



Ai

e

102

B B

PN U

=

T

I.A

& (g2 AE7|3 (Dipsacaceae)®] thdA Ex<l

A& (JI#8EEY) Dipsacus asperoides C. Y. Cheng et T. M,
= AE7ZE (D. japonicus Miq.)9] 22 ¢ 25E
ge] Agae Bxolth), MmaS sho] AFste] B

. 227 MRS AAR H Kstel seby 2 AbgRiT,
BB R ke WFET & obeh . FiiKe)

. A FERRECR 7= H‘*“H@&
. EHE DS AR B ol A, MMk B
E3) BiR. W F, koI BHTHIE, &0 349 ZlEOU
4 At (Fig. 1)?.

Hoolt &Tho] FojtHel &% W opzt, APALE
B8 st FA A BRuga ok &) A
gz 5wt geRon, 4475380 9 Fojelay

@®..

T,
i
Y Prescription

6) Efficacy

|

Colporrhagia during pregnency

Harmenizing meridians
and blood vessels

‘ Target

|

Spermatorrhea

Vol. 36 No. 5, 2021

wAQUE fAT BIh Qo] APoRA A=Yt
ol %’—ﬂ% B3l Sl chopd AmY ARol &
felglon], 1
chpet AlelEH 4

=

Qgzols, W= e 5
%Ol Z3¥elo] glgol waldl vk ek,
2 RANAE B A
=4l e Sol
88 AL A=
A7 gurs Ay
Aol et At kA7 ol A%
94 A AT G5 21 2] S8
ool BgEst 37
2 3ol WA, W & A7
AR e B3l 54
Jol e 2AE nhetstnz A

[e]

b |

Feebleness of feet and knees.

°

Sores with swelling
to due carbuncle

*

Leukorrhea

*

Anal fistula

Dipsacus aspe

C.¥ C

Connecting the broken bones

0-=1 or muscle.

*

Intermenstrual bleeding

heng et

|

Medical conditions

e liver and kidney.

caused by a injury

Figure 1. Main target, efficacy and prescription in Traditional Korean Medicine correlation network of Djpsacus asperoides using

Oriental Medicine Advanced Searchina Intearated Svstem (OASIS).



£l =259 C57BL/6 nfe-2

EER R

£ Ao AHgE &2 FHE A2k (Ulsan, Korea)ol Al
Fopstgeh AY A e dTY  (HerbalMedicine
Resources Research Center, Naju, Korea) $&3% HAl9]
FHAES Tl AT T AHEstE e, FHEE (accession
number: 2-17-0059)% =gt A7 Y SRt AATA
Elo] B@stdct T 608.9g2 70% oflgrol 2412k F¢t
FE51Y AT H, AU EF7IE 555t s2AxRsA ¢
o] A &E Afol Attt (5F 47.9%, w/w).

7 C57BL/6 uh-2 (737, 20+2¢) 200t & FEH}
o]2H 3 (Seocho—gu, Seoul, Korea)oll A Y35t A3}
Atk 17U7ke] S AN FH, 2 T 50y F 4T
o2 Uio] Age] A8t BE F2E THARE (Nestl'e
Purina Pet Care Company. Bundang—gu, Seongnam,
Korea)?} B& A4 A2AA ALAAL, ASBAL L&
23 + 3T, ¥%= 50+£10%, 12A17F 7HE o2 B F7 =2 ¢
AtA A=A 2E AYS dddisty FE4EEH
£3]9] %<l (Approval number: CNU IACUC—-YB—-2021—
65)8tell FAFEEA Y-S E55ko] AAIH A

3 R AT & 2ot (50, 150,
mg/kg/day)°i o] A8 AYstatt, A REEY
oNer

J\’>

450
EojolFe 2 mL/kgl & AAEIT, ubeA HZo| wat Ab
29 FANFE 1497 19 18] BTt MESGAS
< AAsEH

AYEBe) SEAT Ak sk 8 ARl 2 o
S4B, AF Ueh 542 149 B9 B 2%
W ol FAL 1S shgon,

5 3
S AET 2B S Fofdt AlWRE 79U PHoz

g o)§% 25 BATEC SHAY 103
o, H, v, 2t 1% ARS HEste] B9 AYsEe
243helct

2L 53 FH&E3 7 23S 10% neutral-buffered
formalin (NBF)2.2 1Al om, Zu] & 4 ym TH 2 4t
A3}o] hematoxylin and eosin (H&E)2 GA3tgch GAE
23] &ol=x Fsdu]7 (OlympusMicroscope System
CKX53; Olympus, Tokyo, Japan)< ©]-&3te] a3ttt

=

oul Foisty HAME 93] ADVIA 21200 R
(Simens; Tarrytown, UY, USA)E o]-&3}o] AT (Hb),
BAAETEH (MCV), AE1EH (HCT), BHAETLEN
2% (MCH), @49 (PLT), BFAE7EN2%% (MCHC),
WE (WBC), T4 (EOS), £F+(NEU), = (LYM),
TH7YHE S (BAS), @3+ (MON)E SZHstatt. E3
AP HAME Y8 EHE 1083 3,000 rpme 2 ¢
AEsty 3L EFst¢lal, TBA 120FR 3shEA]7]
(Toshiba Co., Tokyo, Japan)& ©]&35}4 7t 7|5 & A&
GPT(glutamic pyruvic transaminase), GOT (glutamic
oxaloacetic transaminase), TBIL(total bilirubin)@} A%+
71% @¥ A& BUN (blood urea nitrogen), CRE (creatine)

8. 3AAE

Aol BE Al HF own, A¥
& 719 BAA §94L ANOVA one—way= AAL AT
H AHFHA S Z Dunnett testE AAISFH 2, p<0.05 %
out A ool Y= Aoz et

2z Yehyg

1 $E T SN
4o FE2ES 149 T SEEE BHE B4 A9 nE

m
=Y
<
x
fr
>~
>
o
=
__)&l

7k

= upxy

g At 5o dAF ol S IA] TEEA Fgtct
(Table 1), =3 AH7|7F 53

=7 %%‘zkiﬂﬂ, AT & 52 FoL 2

Aol A TAHA ¥ (Fig. 2).



104

KgAK BB

Table 1. Mortality in mice after 2 weeks of repeated oral administration of D, asperoides

— Vol. 36 No. 5, 2021

Group Days after treatment
(mg/kg/day) y o 3 4 5 6 7 8 9 10 11 12 13 14
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
Mortalit 50 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
ortalr
Y 150 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
450 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 “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
Clinical 50 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
signs 150 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
450 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
* Number of dead mice/total mice.
** Number of mice with clinical sians/total mice.
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Figure 2. Body weights of mice repeated administrated with D. asperoides extracts for 2 weeks. Values are expressed as means £ SD

T day 14 day

of five mice at sacrifice.
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Figure 3. Organ weights of mice orally administration with D. asperoides extracts for 2 weeks.

(a) lung weight, (b) liver weight, (c) spleen weight, (d) kidney weight, (e) testis weight. Values are expressed as means + SD of five mice
at sacrifice.
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Figure 4. Histopathological analysis of the liver in mice exposed to repeated D. asperoides extract doses of 0, 50, 150 and 450 mg/kg/day.
Representative images (H&E stained) showing histological changes in the liver of 0. 50, 150 and 450 mg/kg/day—treated mice samples.
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(Table 2).

Table 2. Hematological analysis in mice after 2 weeks of repeated oral administration of D, asperoides
Treatments (mg/kg/day)

Parameters
0 50 150 450
RBC (x 10%/1g) 9.74 + 0,152V 9.92 + 0.327 10.42 + 0.942 9.74 £ 1,121
Hb (g/dL) 14.6 £ 0.55 14.6 £ 0.55 14.8 £ 0.45 13.4 £ 1.95
HCT (%) 48.92 £ 0.753 49,08 = 1.720 50.98 £ 3.274 48.04 £+ 4.850
MCV (f1) 50.10 £ 0.418 49,48 + 1.130 46.46 £ 4.363 48.72 = 0.801
MCH (pg) 15.0 = 0.00 14.4 + 0.89 14.4 £ 0.89 14.0 £ 0.71
MCHC (g/dL) 29.80 £+ 0.548 29.22 + 1.047 29.32 £ 1.527 28.66 + 1.113
PLT (x 10*/png) 671.6 + 48.06 792.6 £ 140,91 798.2 + 161.30 869.6 £ 107.94
WBC (X 10%/pg) 1.80 = 0.300 4,26 + 0,862 3.30 £ 1.257 412 + 1,875
NEU (%) 12,42 £ 2,705 14.06 + 4,705 18.25 + 2,074 15,4 £ 5.534
LYM (%) 82.98 £+ 4.480 83.18 £ 3.707 77.88 £ 3.029 82.00 £ 5.689
MON (%) 3.60 + 0.831 2.50 £ 1.221 3.65 £ 1,121 2.36 + 0.279
EOS (%) 0.48 + 0.657 0.16 = 0.114 0.18 = 0.171 0.16 £ 0.195
BAS (%) 0.52 + 0.455 0.08 + 0.130 0.10 = 0.081 0.1 £ 0.122

RBC, red blood cells; Hb, hemoglobin; HCT, hematocrit; MCV, mean corpusbular volume; MCH, mean corpuscular hemoglobin; MCHC,
mean corpuscular hemoglobin concentration; PLT, platelet; WBC, white blood cell; NEU, neutrophil; LYM, lymphocyte; MON, monocyte;
EQS, eosinophil; BAS, basophil.

" Values are expressed as means * SD of five mice at sacrifice.

" (0.05. vs sham
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I Fasiz Ao FRgon, GOTE B 338
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Table 3. Serum biochemical values in mice after 2 weeks of repeated oral administration of D, asperoides

Treatments (mg/kg/day)

Parameters
0 50 150 450
CRE (mg/dL) 1.58 + 0.377" 1.12 £ 0.179 1,40 £ 0,187 1.42 + 0.327
GOT (U/L) 84.0 + 5.15 73.2 + 14.84 65.4 + 1159° 65.2 + 10,08
BUN (U/L) 26.34 + 2,780 22.98 + 0.712" 21.80 + 1,281 21,72 + 2.354"
TBIL (mg/dL) 0.78 + 0,228 0.94 + 0,167 1.10 + 0.187" 1.02 + 0.164
GPT (mg/dL) 58.8 + 10.33 48.2 + 10.03 41.2 + 10.06" 43.6 + 6.80

CRE, Creatinine; GOT, glutamate oxaloacetate transaminase; GPT, glutamate pyruvate transaminase; BUN,

total bilirubin.
i’w\/alues are expressed as means * SD of five mice at sacrifice.
o { 0.05 and ¢ 0.01 vs sham. respectivelv.
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