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The Gastroprotective and Antioxidative Effects of Lonicera japonica water extract on
HCl/ethanol—induced Gastric Mucosa Damage in Rats

Mi—Ok Sim, Hyun Joo Lee, Ji Hun Jang, Ho—Kyung Jung, Beodul Yang, Kyeong Wan Woo
Taeyeon Hwang, Jonghyun Nho, Sunyoung Kim, Jonghyun Nho, Hyun—Woo Cho

National Development Institute of Korean Medicine, Jangheung—gun 59338, Korea

ABSTRACT

Objective : Gastritis is a major complication of gastrointestinal disease. Lonicera japonica is used in folk medicine
to treat different diseases such as exopathogenic wind—heat, epidemic febrile diseases, sores, carbuncles and some
infectious diseases. Therefore, this study examined the effects of Lonicera japonica water extract (LJE) on HCl/ethanol—
induced acute gastric ulceration and anti—oxidants properties,

Methods : LC—ESI-IT-TOF MS was employed for rapid identification of major compound from LJE, The antioxidant
activities were evaluated through total polyphenol and flavonoid contents and radical scavenging assays and superoxide
dismutase (SOD)-like activity. SD rats were randomly divided into five different groups including the normal group,
ulcer group, positive group (20 kg/mg of omeprazole, ip), and experimental groups (100 kg/mg and 500 kg/mg of LJE, ip).
Results : 4,5—Dicaffeoyl quinic acid, loganic acid, secologanic acid, sweroside, loganin, vogeloside were identified based
on the detection of the molecular ion with those of literature data, The LJE was possessed free radical scavenging
activities such as DPPH (IC50=189.7 ug/m¢), ABTS (IC50=164.5 ug/ml), and SOD-like activity (IC50=405.02 ug/ml).
Macroscopic and histological analyses showed LJE treated group were significantly reduced to an extent that it allowed
leukocytes penetration of the gastric walls compared with the ulcer group. In addition, an ulcer inhibition rate and
prostaglandin Ej levels were increased in rats treated with LJE,

Conclusion : The present study has demonstrated the antioxidantive and gastroprotective effect of LJE, these findings
suggested that LJE has the potential for use in treatment of gastric disorders,
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FA T, A E71A F AT Y Aol Wi F
3 ge st Aoz BuFoYt’, ol FHEd A
Z9] o] AZuree dov]y] yrot webx, EAA
2FE FAAF7] A7 FAEA Y At HEE NAdskeT
}Hd Aoz Argcd,
i F&2] 9]Y X &A= cimetidine, ranitidine, omeprazol,
pantoprazol 5] AFEEIL Jlov} 43 A8 aoE &
Tt ohFet Rz Qlste] R T WA Ade
Azl Yol @AE ol A7t Aot oA A4
A&7 &S Foli A 3F7] A A4S BT
s Aol Fasity’, s, $1de HEA R AEEo] e
OFE-2 gtillen, sucralfate 5°] 9o} =5 EW, A8H7
Y B&go] Haro] glof o]& AT 5= e FEY A
Fo] Pase 'Y,

A5 Q=2 (Lonicera japonica)E &% (Caprifoliaceae)
A% R e AY Y AbolA AHehs BHEEEYE 9
24 B, darE AdsdE £79 £ I 5L 1Y,
FAGY 42 5 Bstd AgE g Hao
Aol W2H 5o #9 & FEE°] HCI/60% Ethanol2
gt Andox FAstaLE F4S S7HIR ot
2499 rzavst oz ZudAdg? geps, B a7
gr= AdEBE 2715 o8 & FE2EY istanet 9
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BAR E&7Fs/dol tial gotR iz} 5F4T
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1. 2% 8 %59 LCIT TOF MS &4

AFE7] 2.2 kgoll 22 Lo 225 ¥ &{FFE7]1(COSMPS
660, Kyungseo E&P, Incheon, Korea)E& ©]-&35}% 105C
oflAl 5AIZt 23] &3 FEES dF IXAY 571
(NVC—-2200, Eyela, Tokyo, Japan)E ©|&3}o w3},
5252 EZA%7|(LYOPH-PRIDE 20R, Ilsinbiobase,
Dongducheon, Korea)Z FZ2AX3I] ZX & 55585 ¢
(& 26%)& AUt FZE 250 mgoll 70% MeOH 50 m¢-&
Y3 6023 259 FE3Th 225 0.2 m syringe
filter (13HPO20AN, Advantec MFS, Inc, Toyo, Japan)S
o|-g-5to] LEFE F Ao o] &3ttt A& A4S sl LC-
20AD pump, CTO—20A column oven, DGU—20A3 degasser,
SPD—20A UV detector, SIL—20AC autoinjector2 4%
UFLC XR (Shimadzu, Kyoto, Japan)< ©|83}%3, ESI
interfaceE® Z3 hybrid IT TOF mass spectrometer
(LC-IT-TOF MS, Shimadzu, Kyoto, Japan)& £4/5}9t},
B4 column& BEH C18 (1.7 um, 2.1 X 150 mm, Waters,
Milford, USA)E AMEstgE o, B4 A] column 2% 40C
2 AR5t 4 §uil= 0.1% ZEAE Z3e AAS
(& A%} 0.1% ZEAME ZFS o EUo|E (ST B)E
AHESHATE, o]54 242 AiB=95:5 (0 min)ollA 5&EE<
A, o]& A:B=75:25 (20 min)2 & & EAA7FE 20802

0.21 m¢/min &2 EX3tATH

A3}17]¢]8] DPPH, ABTS
HAEE SAsT. WA
DPPH &7A%& A& 100 wio] 0.2 mM DPPH -84 100 wE&
A7kste] Ar2oA 3087t HE2A]Z]l & microplate reader
(Infinite 200 pro, TECAN, Mannedorf, Switzerland)Z
AHgstel 517 moll A EB=E 43k, ABTS gz
A2AEAAELS 7 mM ABTS®F 2.45 mM potassium
persulfates & o ABTS =tz FA4A17]7] sl
1:1 ¥&2 42 5 erae 12417 5t B3stltt, ABTS
EHL LAY FFE7}0.7-0.80] HEF 343 FH A
AT o8 B AR 50 wet ABTS £ 100 s
A7tsele] 208 3o 734 mmol| 4] microplate reader(Infinite
200 pro)E AHgste] st SOD AR E A4S
SOD—WST kit (Dojindo, Kumamoto, Japan)E ©]-&3}
&5t art.

3. AESTE 9 AHA

@ dER| (ATEE, FSFA)ZRE F
rat (250g W, 739, )& & 23+37T,
oA light cycle 12A17to2 SXstgch o 2
) ZZ(NOR), HCl/ethanol 4 A HYZZ(CON), %4
ZF(POS), 100 mg/kg, 500 mg/kg R& & FE2EF
(LJE 100, LJE 500), & 5702 T o7 =235}
SD rat 6ute]¥] st AES MPstict, AP 3yt
A EAG A AFon, Aee 1A AEE A5t
NORw, CONTL 57, FANZTL omeprazol 20 mg/kg
T2 Zf o] 2A BE A
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4. 1% Aw A4

A&" 9 2FL 1% formalin £ 1087 1A
H RS At B H SAFEE FRlshr] Yl Azl
#9g sttt E3 Image J program(Wayne Rasband,
National Institutes of Health, Bethesada, MD, USA)<
ol-g3dte] WHE 2AHA(mm?)S EHste] TS 9 &4
A2 gt ARIEG o] Ed 9 232 hematoxylin and
eosin @M &3 FEHEHH TR it

5. PGE: &34

= [¢]
A1 el 6000 rpm 4T 2025 AHESE T T S



2R A5 &5 418t a7 @ HCl-Ethanol2 =% 9d &

o] 83t PGE»E KIT(ENZO life sciences, Farmingdale,
NY, USA)E ol&sto] S4st5H.

6. A=

2 Ao 42 AdE Hy £ EEHA (mean + S.D)
Z Jehyglen, B4 A 8= SPSS (version 21, Chicago,
IL, USA)E o|&3lo] YYHFEA (One way ANOVA)S Al
Algte] FoAdE AFEE, o 7HY Zel= Duncan’s

multiple range test2 AFE FHE 3lFHtHp € 0.05).

10,000,000

2 mdolXel ) Weh &4 BE ) 59

m. 2 3
&89 LC-MS £4

TKMI-199 $8AHES BEA37] Y8 LC ESI-IT-
TOF MSE o]&3tgem, 1 A3 MS chromatograme] 6
19 F8 93E(4 5.42 min, 6.27 min, 7.04 min, 8.30
min, 8.79 min, 9.91 min)o] H&Z AT}t Z+ peakEL
m/z 515,13 [M—H]", 375,12 [M—-H]", 373.11 [M-H]",
381,11 [M+Na]®, 413,14 [M+Na]", 411,13 [M+Na]'¢]
Al AHAT (Fig. 1). A¥dy A4S Edi=
4, 5—dicaffeoyl quinic acidls) loganic acid' s secologanic
acidlS), sweroside15> loganin'?, vogeloadelb)i =239,
ZYZyo] BFET} retention time ¥ EX[S v w gt Axp A

317 Qx5

1. 2% =&

T T T T T T T
a8 10 10 40 Ch 4] 70

Fig. 1. LC—ESIHT—TOF MS chromatogram of Lonicera japonica water extract (TKM || —19).
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1; 4,5—dicaffeoyl quinic acid (1R 5.42 min), 2;

loganic acid (1R 6.27 min). 3; secologanic acid (R 7.04 min), 4; sweroside (1R 8.30 min). 5; loganin (R 8.79 min), 6; vogeloside (2 9.91 min).

L BE B 3220 413 B4

E A4 LJES DPPHS} ABTS 2l Z2] 50% As&S
Rolk X 77} 189.76 ug/ml, 164.54 ug/mE yebgt
THTable 1). Wehd, 2% & 282 DPPH, ABTS 59
) ZE AT vt WA FASHZA &8 750l B
Ao Alzdn, & AglA SOD AR S-S 405.02 ug/me
A 50%9] FAFE/dE 2Tt (Table 1).

Table 1. Free radical scavenging activity of Lonicera japonica water
extract (LJE)

IC50 of DPPH IC50 of ABTS EC50 of SOD
(ug/me) (ug/me) (ug/me)
189.76 £ 1,78 164.54 £ 5,78 405,02 £ 3.47

3. 2% € 589 AHdY Bexas

el 7 2 9 B sl Afetge A kst
N2dg B A&l AAAE, AAA] g serel
oz 9 dool &4 F4 Ao, dEZCOoN)Z

S wx g Fubo] &A4bo] UENG I, LJE 50024 ek
Jo] Fd2EPOS)Tl 7HA A AFT (Fig. 2).
AuersAr A RE 78 2 2 (CON)ol vt Z&
-%% FoALA FYFer &4 R7F A= AS
015ttt (Table 2).

t):oﬁ

Y

(]

.I!?l i

Table 2. Effects of Lonicera /apon/ba*water extract (LJE) on ulcer
index lesion in gastritis—induced rats

Group Gastric injury (mm? Inhibition rate(%)
NOR 0.0* 100.0
CON 119.27 + 26.63° 0.0
POS 13.34 £ 5.74" 88.8

LJE 100 60.04 + 18,61 49.7

LJE 500 31.84 + 16,74™ 73.4

‘Data represent the mean + S.D. Different raw are significantly

at p{0.05 by Duncan’s multiple rang test. NOR; normal group,
CON; only HCI/Ethanol treated, POS; HCI/Ethanol + Omeprazol
20 mg/kg, LJE 100; HCI/Ethanol + LJE 100 mg/kg, LJE 500;
HCI/Ethanol + LJE 500 mg/kg.
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Fig. 2. Effects of Lonicera japonica water extract (LJE) on ulcer appearance in gastritis—induced rats. NOR; normal group, CON; only HCI/
Ethanol treated, POS; HCI/Ethanol + Omeprazol 20 ma/ka. LJE 100; HCI/Ethanol + LJE 100 ma/ka. LJE 500; HCI/Ethanol + LJE 500 ma/ka.

4, BXR B 3289 PGE2 Bu|F| u|X& I T
- b
YET(CONZAN FHZNOR)S vlatel PGEZE %2 £ " ] ab
Hoz gasigon 24 & 2289 Bol AR PGEL S 5 ¢ i
Hstart (Fig. 8). Webdl, LIEE POEHHIE & 928 § © .
oz Z7HAZe wet 150 mM HCl/60% oletes =8 P
9] &4 AAISI ST = ALE ALRHT g .
-E 2[]
g 10
z = = 5 &~
5. 2% B FEE°| Y ANE &4 nX+= .
- NOR CON POS LIE1DO LIES00
IF
gdo] furE SERUo|A A E E4be] et o] L Hthanch
AL eispo - o1~ o ) sled Fig. 3. Effects of Lonicera japonica water extract (LJE) on
Ae &2 A7) Y8l H&E staing AASIAT WA, prostaglandin Ez level in gastritis—induced rats. NOR; normal
9zZ FYHIES B3 A3, JFgL ST RFA group, CON; only HCI/Ethanol treated, POS; HCI/Ethanol +
Omeprazol 20 mg/kg, LJE 100; HCI/Ethanol + LJE 100 mg/kg,

SeldoR ARNARILS A7 Be] HeeiAE Ao & LJE 500; HCI/Ethanol + LJE 500 ma/kg.
ZE ek v, omeprazol& Foigt Z (POS)olAE Ay

Azel BEol FrLEkGoM, Be B FEE FoAE (LE

100, 500)°4 = 1 AHAHZ] &4Fo] gol Ald A& &

A& 5= AATHFig. 4).

HCl/Ethanol

Fig. 4. Effects of Lonicera japonica water extract (LJE
staining. NOR; normal group, CON; only HCI/Ethanol treated, POS; HCI/Ethanol + Omeprazol 20 mg/kg, LJE 100; HCI/Ethanol + LJE

100 ma/ka. LJE 500; HCI/Ethanol + LJE 500 ma/ka.

v 3 % qggo) nud v Aot ¥ APlAE B4 B @R
4, 5—dicaffeoyl quinic acid15), loganic acidw), secologanic
AYATLZEE olE 27|28 thokdt iridoid 3HaHEY, acid'”, sweroside'”, loganin'®, vogeloside'® AEEo] B¢l

sterolm, triterpenoidm, quinic acid -.‘%—Ei]]w) , flavonoid"” =l 1=



£y
A
e
r
4>«
it
o
1o
ot
a2
Lo
bll
i)
HE
s
Q
o
=
o]
=]
o,
il
o
f
5}
do
o2
i
i
et
i)
=2
>
1o
do
o
=
b
o
[iid
}011
b‘l
i
2

AL & FEE9Y DPPH Uz &A4F AP 44T
Sg)7]9 BL7)15E 7HA proton iongd AEdt] ¢rA3} =
TE fEdte YEE o8t Ao R, EEFEH] AU
e g T AMspARgo] 9ate] WAYSHE B dS A=
A} 5elg Brle o) AgEE gER e Az, EF
ABTSE potassium persulfate?} 74 4o wWHx|std #
S T= ABTS+ - & FA43tH, o] gz o8 F4tst
Aot Agste] 2AE AL oo el FZMo] G EE A
T2 Asse Frlett!, DPPHOF ABTS ahtjzel 50%
A LS Hol= Hr ZH7 189,76 ug/ml, 164,54 ug/ml2
Uehgon, SOD SAMRS 405,02 ug/ml 2 VRt o]:
BLE B FEEC] SOD FARZAE =l et A F4AEHA
4 gpistol A E AYS X wshed AME = S AoR
ArRE T}

Ade] 71 2 9 F st AfEdZ2 Ay Sakst
A2"E B A1&3HA AAEA T, A=A o2 aHeFe]
FOZe ¢ duo] £4L 34 " 24 B 32282
DPPH$} ABTS=H & A4 313 SOD AR EE =9
utet Akt Z9HE 7HE AL EAlEET, o8 YHEY B
SARA SEatagt HE AHE AAsHATt

WA, g9t HEE Sk ISt A, BK B FEEC
=0 HCl/EthanolEo 2 A ek /JAA Ao H, 9
Auh SR E GA] FolF oz A= (Fig. 2 & Table 2),
olE, 2K ARE ol 43 AFATNNE FUT AIE
Ui,

PGEx= 99 Aot A9 Bd, 9Jite] oA, ANz F4&
75 93 71 Y9 st AgEdE gl JAFel
2QAA =W PGEy7L #adkA 8o, oy deA=
HCl/Ethanol® =3 $]g = do| A PGE,7} Zragoe] B
HAch?? 2 AFME CONZOIA NORZ Hlated
PGEy7l #9202 sty on 2R & 3559 o A3
PGEy7} S7Fstatt (Fig. 3). =3 ¢ =379 gejsts ¥
NME B B FEEY Tt AY AuNze &4&
3 EA AT (Fig. 4).

kA, B dAFgAME AL B FEEY FoE HOY
EthanolZ =8 FAYE Bsate] a37t e A& &
AsAL, ol ZLX B F&Eo| PGE; BHFHE F7HA7|
FAEHsS 71wt Huh B3 avte] 7]ojgt Aoz AR
Hot, ojot 22 Ak F9] X o] 83t APATeE B
Hh olgg AE vig oz XK B FEE2 FA 4G
A BAZA Q] 7HsAd o] BT,

b

V.2 &
£ A7E 2% 2 229 G4 2 150mM HCY

60% EthanolZ =3 F49d &5
#IE Hrtetr] Yol 3= A

mZdof A AHut H3

1. 2% E FEE $84E2 4, 5-dicaffeoyl quinic acid,
loganic acid, secologanic acid, sweroside, loganin,
vogelosideZ} A& = Ut}

b 24 B 289 Rol7t 34 919 £ 58 2

oA 94 Ao &I} 9k AR HT
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