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Preventive Effect of the Water Extract of Agrimonia pilosa Ledeb and Micronucleus
Assay-Based Evaluation of Genotoxicity in Gastritis Animal Models
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ABSTRACT

Background: Agrimonia pilosa Ledeb has been used as a traditional medicine for the treatment of hematuresis and uterine bleeding
in Korea. It has been reported to have anti-obesity, anti-diabetes and anti-inflammaotry effect by regulating the inflammatory signal-
ing pathway. However, the preventive effect of Agrimonia pilosa Ledeb on gastritis has not been elucidated. Thus, in the present
study, we evaluated the effects of the water extract of Agrimonia pilosa Ledeb (APW) using HCI/EtOH-induced gastritis rat models.
Method and Results: Gastritis was induced in rats by HCI/EtOH administration. The rats in each group were orally administered
with two doses of APW (100 and 500 mg/kg). Omeprazole was used as a positive control drug. An enzyme-linked immunosorbent
assay (ELISA) was used to measure the prostaglandin E, (PGE,) levels in stomach. The treatment with 500 mg/kg APW reduced the
gastric ulcer area. The APW treatment prevented a decreased in PGE, concentration induced by HCI/EtOH in rats. In the micronu-
cleus test, the ratio of micronucleated polychromatic erythrocytes to polychromatic erythrocytes showed no significant change in the
APW-treated group compared with the control group.

Conclusions: These results indicate that APW could be used to prevent the gastritis caused by the HCI/EtOH-induced damage to
stomach lining. In addition, the APW treatment showed no significant change in results of the micronucleus test. However, further
experiments are required to determine how APW influenced the secretion of mucus and gastric acid using the chromosome aberra-
tion test and bacterial reverse mutation assay.
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Table 1. Summary of Gastric injury and inhibition rate. o] & AAYF B ZZE3 uwsiy T b 949 o
] oy o] 710 A .
Gastric | e a3t Holdt Aoz Yeldtt (Hwang and Jeong, 2013;
Group injury (%) Hwang e al., 2017).
0 9 ol BHlEE PGEE MY Hu1E SaAZwe
Normal 0.0£0.0 100.0=0.0 ol g} 95 2} o3k Hube] £AFS Ajttal= Ao w

150 mM HCl in 60% EtOH (1 ml) +
Water (1 mf)

150 mM HCl in 60% EtOH (1 m) +
Omeprazole (20 mg/kg, 1 mf)

134.5+13.3*  0.0x£0.0* 24 At} (Hoshino et al., 2003; Kim, 2009). ©]o| u}z}
9 24 WRel] EXshs PGE®] T=5 RIg A3, 914
2.9+1.6* 98.9+1.4* Lrzo 23 +2ng/mg O & x—]/\]—;Hz.:p_ (60i5ng/mg)°ﬂ 1) &)

150 mM HClin 60% EOH (1 10) + 5 5 0 4x eg.847 0* A FEEAG FAWEL IFS 47+4ngng o2 A
APW (100 mg/kg, 1 me) e R fFrEw3} Bl aLste] T«]Xq_i 7SR ekoro™, 100 =
150 mM HClin 60% EtOH (1 me) + . . 500 mgkg AAVE = FEw FolwS 247 30+ 2 ng/mg %
APW (500 ng/kg. 1 e 37.3=35% 722293 o o .
mg/ke, 1 mé) 35+3ngmg 02 9 F=ad vl PGE] HE7t
DAPW; water extract of Agrimonia pilosa Ledeb, HCI; hydrochloric ojFoz &9t} (Fig. 2).

acid, EtOH ethanol, ?Each value in the table is represented as means - =
= S.D. *p < 0.05, versus normal control group; *p < 0.05, versus FYHET O AR omeprazole: ZEEHELA A 2
CIA group. 2l Fe] H'K'-ATPase A& T3l St 2HIE TEAIFIA]
ol Df‘ﬂﬁ-‘ﬂ somatostatin 1|5 A|A]7|3L GHIEL] 7HAE
FEiien, ojet mlalsle] YT 2ES BAdHET ?Jr g HHE S8t 7TRAEAESS fEA ]71—‘:— S
H|<=&1A HCVEtOHO! ©]3h Xé‘l} o] A=A AE Rt} (Park and Kim, 2011). 500 mghkg AAUVE & =
FAUE B FE2E T2 sk T vsl @‘1} H E T2 20 mglkg omeprazole Folwtel] HlE] $1H W
T8I S e (Fig. IB) A&l "“"Zl”} 9 W 288 Alske Zlo=m e

9o} 7o AFzAS 99 duraart ok G F ot olug} (Table 1 and Fig. 1A), HCIVEtOH®l| 2|3+ <
5 Blsiis o AU B FEES A%, U9, &oF Aep Fe] 24 AAlsks Z1e® YEith (Fig. 1B). ©l

( A) Omeprazole APW APW
Normal = (20 mg/kg) (100 mg/kg) (500 mg/kg)

(B)

£
Normal - Omeprazole APW APW
(20 mg/kg) (100 mg/kg) (500 mg/kg)

150 mM HCl in 60% EtOH (1 ml)

Fig. 1. Prevention effect of APW on HCI/EtOH-induced gastritis. Rats were separated in
five groups of 7 rat each: Normal, HCI/EtOH (negative control), Omeprazole
(positive control, 20 mg/kg Omeprazole + HCI/EtOH), 100 mg/kg APW + HCl/
EtOH, 500 mg/kg APW + HCI/EtOH. (A) Morphological anaIyS|s was carried out on
stomach, (B) Representative images were stained by hematoxylin and eosin (H&E)
staining. APW, water extracts of Agrimonia pilosa Ledeb.
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Fig. 2. Effect of APW on PGE, level in stomach. Rats
were separated 5 group (Normal, -; HCI/EtOH +
water 1 mé, Omeprazole; HCI/EtOH + 20 mg/ke
Omeprazole, HCI/EtOH + 100 mg/kg APW, HCl/
EtOH + 500 mg/kg APW, n = 7). PGE, in stomach

was analyzed by ELISA. *p < 0.05, versus normal
group; *p < 0.05, versus HCI/EtOHOFroup. Between
groups comparisons were conducted using one-way
ANOVA with Tukey-Kramer Multiple Comparison
Test. APW, water extracts of Agrimonia pilosa Ledeb.
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ke AAUE B %] £a7l HCVEOH Al o3
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o] AgHoE e 9% ue ASHY ARE F)

1o
>
1£)
9 olo

A elsh=A] 97
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A 919y
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oF FalgEoA EelEe 54 R 9
235 Hrkshs Age] Fasitia AZE

47 F25 L SANRE Fod 2 APEES 9l
THE thEA HE e
,000, 2,000 mgkg ZAE
2 Adazas vlaste] AS 7 A HE ] R
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] Ge A2 AlEHEY. o]
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@ 2 G PG 2 T RS Agel Ba
g Qoz Az,

B ATE Fo RAE B 22 99 oY 2AIZ o
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R 7194 BEe] EAjse] AHEI Y ARl Fee
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¢ Ao oJs] o]oiz] A olo] ZHAL=FTE.

REFERENCE

Bae JH and Sohn MA. (2005). Effect of Agrimonia Pilosa Ledeb.
extract on the growth of food-borne pathogens. Korean Journal
of Nutrition. 38:112-116.

2. Z2UUSE = FE29| LN EL Chew CS. (1993). Intracellular mechanisms in control of acid
7 6 T3 ICR P25 o]&3) AX|Fo] ZEEAM A secretion. Current Opinion in Gastroenterology. 7:856-862.
ot AAE B 22500] A8lS gulsh=x] Byl o] Choi WS, Jang DY, Lee GR and Kim SH. (2012). Protective
Table 2. Results of micronucleus test.
Dose Sex No. of Route MNPCE/4000PCEs PCE/(PCE+NCE)
(strain) animal (Mean = SD %) (Mean = SD %)
Normal Male (ICR) 7 PO. 0.20*0.03 58.2+3.1
CPA (70 mg/kg) Male (ICR) 7 I.P 6.94+0.62* 41.3+2.5%
APW (5,00 mg/kg) Male (ICR) 7 PO. 0.18+0.05* 56.1+£2.3*
APW (1,000 mg/kg) Male (ICR) 7 PO. 0.19+0.05* 57.4+2.4%
APW (2,000 mg/kg) Male (ICR) 7 PO. 0.20+0.04* 57.8+£2.7*

VAPW; water extract of Agrimonia pilosa Ledeb, CPA; cyclophosphamide, PCE; polychromatic erythrocyte, NCE; normochromatic erythrocyte,
MNPCE; Micronucleated polychromatic erythrocyte, ?Each value in the table is represented as means = SD #p < 0.05, versus normal control

group; *p < 0.05, versus CIA group.

140



0k = FE=2 Y tides " /USY B0t

effect of HEAC and its primary active compound on HCI-
ethanol induced gastritis in rats. Journal of the Korea
Academia-industrial Cooperation Society. 13:1769-1776.

Glickman JN and Antonioli DA. (2001). Gastritis. Gastrointestinal
Endoscopy Clinics of North America. 11:717-740.

Hoshino T, Tsutsumi S, Tomisato W, Hwang HJ, Tsuchiya T
and Mizushima T. (2003). Prostaglandin E, protects gastric
mucosal cells from apoptosis via EP, and EP, receptor
activation. Journal of Biological Chemistry. 278:12752-12758.

Hsu DZ, Chu PY and Liu MY. (2009). Effect of sesame oil on
acidified ethanol-induced gastric mucosal injury in rats. Journal
of Parenteral and Enteral Nutrition. 33:423-427.

Hsu MF, Young JH, Wang JP and Teng CM. (1987). Effect of
hsien-ho-t’sao(Agrimonia pilosa) on experimental thrombosis in
mice. American Journal of Chinese Medicine. 15:43-51.

Hwang 1Y and Jeong CS. (2013). A study on the antigastritic
effect of Rheum species extracts and their active components.
Journal of Food Hygiene and Safety. 28:330-336.

Hwang LY, Lee SY, Kyung SY and Jeong CS. (2017). Inhibitory
effects of Polygala tenuifolia Willd., Polygala japonica and
Polygala tenuifolia on HCl-ethanol-induced gastritis in rats.
Yakhak Hoeji. 61:24-29.

Im DY and Lee KI. (2014). Prostaglandin E, up-regulation and
wound healing effect of the ethanol extract of Eriobotryae
Folium in human keratinocyte. Korean Journal of Medicinal
Crop Science. 22:457-462.

Jang HH, Nam SY, Kim MJ, Kim JB, Choi JS, Kim HR and
Lee YM. (2017). Agrimonia pilosa Ledeb. aqueous extract
improves impaired glucose tolerance in high-fat diet-fed rats by
decreasing the inflammatory response. BMC Complementary
and Alternative Medicine. 17:442. https://doi.org/10.1186/
$12906-017-1949-z (cited by 2019 March 3).

Jin X, Song S, Wang J, Zhang Q, Qiu F and Zhao F. (2016).
Tiliroside, the major component of Agrimonia pilosa Ledeb
ethanol extract, inhibits MAPK/JNK/p38-mediated inflammation
in lipopolysaccharide-activated RAW 264.7 macrophages.
Experimental and Therapeutic Medicine. 12:499-505.

Jung CH, Kim JH, Park SJ, Kweon DH, Kim SH and Ko SG.
(2010). Inhibitory effect of Agrimonia pilosa Ledeb. on
inflammation by suppression of iNOS and ROS production.
Immunological Investigations. 39:159-170.

Kandulski A, Selgrad M and Malfertheiner P. (2008). Helicobacter
pylori infection: A clinical overview. Digestive and Liver
Disease. 40:619-626.

Kim JJ, Jiang J, Shim DW, Kwon SC, Kim TJ, Ye SK, Kim
MK, Shin YK, Koppula S, Kang TB, Choi DK and Lee
KH. (2012). Anti-inflammatory and anti-allergic effects of
Agrimonia pilosa Ledeb extract on murine cell lines and OVA-
induced airway inflammation. Journal of Ethnophamacology.
140:213-221.

Kim JK. (2009). Prostaglandin E, receptors on upper respiratory
tract. Korean Journal of Otorhinolaryngology-Head and Neck
Surgery. 52:553-559.

Kim NY, Lee YD, Cho SC, Shin YC and Lee HY. (2014).
Enhancement of anti-inflammation effect by fermentation
process in Aronia melanocarpa(Michx.) Elliott extract. Korean
Journal of Medicinal Crop Science. 22:475-482.

141

Kim SH, Choi EJ, Kim DH, Lee KY, Lee M, Baeck SW, Kwak
SJ, Kang TS, Kim YC and Sung SH. (2008). Stability test of
the extracts of Cimicifugae Rhizoma, Achyranthis Radix,
Artemisia Capillaris Herba, Moutan Cortex Radicis and Arecae
Semen for toxicity study. Korean Journal of Phamacognosy.
39:241-245.

Kim YM. (2010). The inhibitory effect of Agrimonia pilosa Ledeb
extract on allergic reaction. Korean Journal of Medicinal Crop
Science. 18:398-404.

Kim YO, Lee SW, Sohn SH, Kim SY, Oh MS and Kim SK.
(2012). Anti-inflammatory effects of water extract of
Eucommina ulmoides oliver on the LPS-induced RAW 264.7
cells. Korean Journal of Medicinal Crop Science. 20:381-386.

Lee AR, Lee JY, Kim MY, Shin MR, Shin SH, Seo BI, Kwon
OJ and Roh SS. (2015). Protective effect of a Lycium chinense
ethanol extract through anti-oxidative stress on acute gastric
lesion mice. Korea Journal of Herbology. 30:63-68.

Lee JY, Kwon OJ, Noh JS and Roh SS. (2016). Protective effect
of red ginseng according to steaming time on HCl/ethanol-
induced acute gastritis. Journal of Applied Biological
Chemistry. 59:365-372.

Lee SH, Jung H, Lee JA, Go HY, Choi YK, Park JH, Kim JH,
Ko SK and Jun CY. (2009). The anticancer effects and drug
metabolic enzyme change by oral intake of Agrimonia Pilosa
Ledeb. Korean Journal of Oriental Preventive Medical Society.
13:51-64.

Liu WJ, Hou XQ, Chen H, Liang JY and Sun JB. (2016).
Chemical constituents from Agrimonia pilosa Ledeb. and
their chemotaxonomic significance. Natural Product Research.
30:2495-2499.

Min KJ, Song JW and Cha CG. (2008). The antioxidative and
antitumor activity of extracts of Agrimonia pilosa. Journal of
Food Hygiene and Safety. 23:149-156.

Mizui T and Doteuchi M. (1983). Effect of polyamines on
acidified ethanol-induced gastric lesions in rats. Japanese
Journal of Pharmacology. 33:939-945.

Nho JH, Kang BM and Jung SW. (2018). Anti-inflammatory
activity of high temperature extract from the central part
including heartwood, sapwood, cambiun, and phloem in Morus
alba L. Korean Journal of Medicinal Crop Science. 26:233-239.

Park HJ and Kim HS. (2011). Effects of proton pump inhibitors
on atrophic gastritis and gastric cancer: Safe perspective.
Korean Journal of Medicine. 81:1-5.

Park JJ and Lee WY. (2016). Prediction of optimal microwave
extraction conditions for functional compounds from Agrimonia
pilosa Ledeb using response surface methodology. Korean
Journal of Otorhinolaryngology-Head and Neck Surgery.
24:263-270.

Park SH, Sim YB, Kang YJ, Lee JK, Lim SS and Suh HW.
(2012). Effect of Agrimonia pilosa Ledeb extract on the
antinociception and mechanisms in mouse. Korean Journal of
Physiology and Pharmacology. 16:119-123.

Rocco A, Compare D, Angrisani D, Sanduzzi ZM and Nardone G
(2014). Alcoholic disease: Liver and beyond. World Journal of
Gastroenterology. 20:14652-14659.

Serafini M, Peluso I and Raguzzini A. (2010). Flavonoids as
anti-inflammatory agents. Proceedings of the Nutrition Society.



-
i

0
3
i

o

ol

69:273-278.

A
:;

muin

2ole! - Mrfet - Eelol - TBIS - M52

q

o

Silva GC, Pereira AC, Rezende BA, da Silva JFP, Cruz JS, de

Souza MF, Gomes RA, Teles YCF, Cortes SF and Lemos VS.
effects of the

(2013). Mechanism of the antihypertensive and vasorelaxant
flavonoid tiliroside

infective gastritis. Histopathology. 50:15-29.

resistance arteries.

in
Biological and Pharmacological Activity. 79:1003-1008.
Srivastava A and Lauwers GY. (2007). Pathology of non-

Turini ME and Duboid RN. (2002). Cyclooxgenase-2: A
therapeutic target. Annual Review of Medicine. 53:35-57.

Yoon JY, Lee SY, Jun HJ and Lee JY. (2012). Anti-aging effects
of solvent fraction from Agrimonia pilosa L. extracts. Journal
of Applied Biological Chemistry. 55:35-39.

142



	동물모델을 이용한 짚신나물 물 추출물의 위염 예방효과 및 유전독성 평가
	ABSTRACT
	서언
	재료 및 방법
	결과 및 고찰
	REFERENCE


