Cifststolet WAlIsts|2] 2304 A2
Herbal Formula Science
2022;30(2):85~93
https://doi.org/10.14374/HFS.2022.30.2.85

pISSN 1229-1218, elSSN 2288-5641
Official Journal of The Korean Medicine Society For The Herbal Formula Study HFS
Available at http://www.formulastudy.com

T4 ~EHL Bl NFFY BN B
(o] e]

$2% B AR UAE 9F

X~ 516* o7 1*
7130, 4997,

ARATIBAAATAD, st Selrist SeadHst,

Sj el staL, SQUAITsk AT Y

Effect of Nardotidis seu Sulculii Concha water extract (NSCE) on
liver damage and depression in restraint-induced stress model

Min-Jung Kim'*, Tae-woo Oh*, Hyun—joo Do’, Kwang-yeon Kim?, Joo—hye Yang?,
Jae—Dong Son', Ye-jin Yang', Young-Zoo You!, Woo—Hyun Kim*, Seung-Ho Kang’,
Dong—ho Lee®, Seung—hee Ki®", Young—Woo Kim’", Kwang-Il Park!’

'Department of Veterinary Physiology, College of Veterinary Medicine,
Gyeongsang National University
’Korean Institute of Oriental Medicine Technology Application Center
‘Daegu-gyeongbuk Medical innovation foundation
“Department of Veterinary Epidemiology College of Veterinary Medicine,
Gyeongsang National University
*Daegu Haany University
SDepartment of Anaesthesiology and Pain Medicine, Busan Paik Hospital, Inje
University
’School of Korean Medicine, Dongguk University

© 2022 The Korean Medicine Society For The Herbal Formula Study
This paper is available at http://www.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium,

provided the original work is properly cited.

85



Chtstolst WAlEtS|2| A30 422 (2022145%)
Herb. Formula Sci. 2022;30(2):85~93

ABSTRACT

Objectives
against restraint-induced stress.
Methods :

: This study investigated anti-inflammatory effects of Nardotidis seu Sulculii Concha water extract (NSCE)

/n vivo, NSCE was orally administered to male white mice at concentrations of 250 mg/kg and 500 mg/kg

for 3 days, and then restraint-induced stress was induced for 6 hours. The level of liver damage was measured by

serum aspartate aminotransferase (AST),

alanine aminotransferase (ALT) and lactate dehydrogenase (LDH).

The

stress-related hormones such as cortisol and corticosterone were measured by ELISA assay. Also, western blot analysis

was performed to detect expression of mitogen-activated protein kinase (MAPK) and cyclooxygenase-2 (COX-2)

proteins.

Pathological changes were observed by hematoxylin and eosin (H&E) staining of the liver tissue, and

Immunohistochemical (IHC) staining was performed to examine liver inflammation through macrophage infiltration.

Results :

decreased in the NSCE treated group compared with stress group.
tissues did not detect the hepatic injury or damage in all groups. As a result of IHC staining,

The AST, ALT, LDH and the stress related hormones such as cortisol and corticosterone were significantly

In histological analysis, H&E staining of liver

it was confirmed that

infiltration of macrophages was increased in the stress-induced group, but decreased in the group treated with NSCE.
The COX-2 and MAPK proteins expression was significantly increased by restraint-induced stress, but these proteins

were decreased in the NSCE treated group.
Conclusions :

These results suggest that NSCE has the anti-inflammatory activity in restraint-induced stress model, and

it is believed that NSCE can be used for the prevention of liver inflammation.
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Table 1. Control and treatment groups (n=5).
Group
Control group CTL
Restraint—induced stress group Stress
Restraint—induced stress group treated with NSCE 250 mg/kg S+N250
Restraint—induced stress group treated with NSCE 500 mg/kg S+N500
Control group treated with NSCE 500 mg/kg C+N500
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£ Y1 tissue grinder(BioSpec Product, Oklahoma, A4 AIE mean + standard error of the mean
USA)Z &4 =, 12,000 rpme2 287t YAE= st (SEM)Z UeHSL, t—test D one way analysis of
gEAe 2estal, —80TCA ¥ Hysrh 7 = variance(ANOVA)= A Fo4& AAsHAL,
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membrane® & o]EA|FcE ZFH|H membraneo] Z+z:

o] 12} antibodyEs A&lste] 4°CoflA overnight A1 1. & AEFAZ Qg 7F &4 NSCEo] mz:=

o}, Tris buffered saline with tween 20(TBS-T)Z 6 oJgF

2uitt 53] AlEsta, 23k FAE AMESte] Ad=ollA 1 T4 AEHAR FEH 34 7F &4 tigk NSCE
AZE 308 HESAIZl &, TBS-TZ 62nttt 53] AlEst o] A dotry] Y3 &4 W AST, ALT ¥ LDH
At 181 enhanced chemiluminescence(ECL) &9 4218 =459t} Stress 1237 Control 128 H|W
o &A%l ¥, Chemidoc(Lugen Sci Co. Ltd, Seoul, 5t9S w, @3 AST, ALT ¥ LDH $x= dAs] 2

Korea)oll ZFAIA Thaid @S SRIsH it 71stel o, NSCE o Ex oEHoz §o
SHA Hashe AL dlstathFig. 1A, 1B, 10).
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Fig. 1. Effects of NSCE on restraint—induced stress hepatic damage in mice. (A) Effects of NSCE on serum
AST level. (B) Effects of NSCE on serum ALT level. (C) Effects of NSCE on serum LDH level. The
results represent the mean £ SEM values of each mouse in the same group. ###p < 0.001 versus the

control group, *p < 0.01 and ***p < 0.001 versus the stress group.
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Fig. 2. The level of cortisol and corticosterone in serum were evaluated in restraint—induced stress models. (A)

Cortisol levels. (B) Corticosterone levels. Values are expressed as the mean + SEM of three independent
3k 3k 3k

experiments. ###p < 0.001 versus the control group, p <0.001 versus the stress group.
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Fig. 3. Effects of NSCE on restraint—induced stress hepatic damage in mice. (A) Histological change(200 %
magnification, scale bar: 100 pum). (B) IHC change (100, 200, 400 X magnification in the same region,

and scale bar: 200, 100, 50 um).
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Fig. 4. Effects of NSCE on inflammation—elated protein expression. protein expression of COX-2, p-ERK,

p—JNK in restraint—induced stress models were measured by (A) western blot in the liver tissue. (B)

The phosphorylation of ERK/ S —actin,

COX-2/ B —actin was assayed by western blot. Values are expressed as the mean +

independent experiments. ###p < 0.001 versus the control group,

the stress group.
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