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Abstract

The objective of this study was to investigate the inhibitory effects of Litsea japonica fruit flesh extract (LJF-HE)
on gastritis in an indomethacin-induced SD rat model. Rats were randomly divided into six groups: G1 (normal
group), G2 (control group, indomethacin-induced gastritis), G3 (positive group, indomethacin-induced gastritis and
ranitidine 50 mg/kg), G4 (LJF-HE-L group, indomethacin-induced gastritis and L. japonica fruit flesh extract at
30 mg/kg), G5 (LJF-HE-M group, indomethacin-induced gastritis and L. japonica fruit flesh extract at 60 mg/kg),
G6 (LJF-HE-H group, indomethacin-induced gastritis and L. japonica fruit flesh extract at 120 mg/kg). In the group
treated with LIF-HE (G4, G5, and G6), gastric mucosal damage, gastric juice secretion and pepsin activity were
significantly decreased compared to the control group. Additionally, there were decreases in the expression of
cholecystokinin 2 receptor (CCK-2r), histamine receptor H2 (H2r) and H+/K+ ATPase in the gastric lesions. The
plasma levels of TNF-a and IL-183 significantly decreased in LJF-HE (G4, G5, and G6) treated groups compared
with control. The plasma level of PGE2 was also significantly increased by LJF-HE (G5 and G6). These results
suggest that LJF-HE (G4, G5, and G6) has the ability to inhibit on indomethacin-induced gastritis.

Key words : Litsea japonica, gastritis, indomethacin, gastric ulcer

M B AL w3fol] of3h 9] Hu 915 5 A3 dol2y

e 5ol Qe R fEofA 1, FAAE v L Ro]

ol = A, 919, 99, Sataats Seol e = &< SA|(non-steroidal  anti-inflammatory ~ drugs,

] %‘— H A2 Ao 9 Aol A AlES] AH NSADs)e] F7IRE AR, Aedh e 43 5 AEH A
NE dHE A6, %WHOUr “Wﬁoﬂ o FE SIS Ao {FHETGA). v zH 2ol = FASA

T Aot S99 S e Sy, B 79d, = AR ool ZARe o] E(eicosancid) 2] B S
TE, Rt 5ol e BeR deiA drh12). i dh= E42 cyclooxygenase-1(FE= COX-1) AA|5to] &

*Corresponding author. E-mail : dusvnd608@hanmail.net
Phone : 82-70-4231-1078, Fax : 82-64-767-1076

Received 3 November 2017; Revised 23 November 2017;
Accepted 27 November 2017.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

sPAAIS A 7Hed e Eole AR gEA UTkG).
=3k Q1 =1 E}4] (indomethacin), ©}2~3] & (aspirin), 5423
23 (loxoprofen), T]Z =3 Y(diclofenac)¥} -2 NSAIDs
£ T2 2ElZ @4 (prostaglandin)o| 2t1 E2]E 9] HaE
A5 A7, D7|7F AR dibd oz odelA]| &
ou H71A AFE-E 99 8 7hedo] e AeE

- 1017 -



1018 B FALAE

4 A ATH6).

A ABHAA R Y AABAE $5F A5
AT ok, A714Q Bgow A% 2574, T
©7] 5ol $487-97% 1§ Fol et BAlol o)
FoRA ol B AeBaeel 9BALLA

gk #ilo] oA theket A7) M= oA gt 55
GAA] ) 77 ek A4 FE AR ATE 2A)
2 9 A dej2uEd S dAst o A
3] ¢ A% =S &
A=A AN mes = F e W2"AH02,13), 9
o)

ol
3

fr
oy
B
g
HHN‘
g ==
S

(14,15), FFEHE EF06to] Agasld & = F
T ol 2AFZE(16) 5°] U

7FatA U5 (Litsea Japonica)= AF= 3A7He $4
o2 AMBst Qe AR 459E), BE g9,
/N, AL T Al tigk ATt s A &
©11(18-22), 91 71570l gk AAA Q] A= ob4 o]
FoIAA] ettt ool & AFelM e TS T TEE
o] kgt g T A 2 L] sl kA<l
el o] t:rtﬂ o] o] EUﬂE]-/\] oz EQ _14%1 %Evt]l_ﬁﬂoﬂ}\:'
9 ol et BE 53 9 9 B L 28713 S
ﬂo] 01'04 ‘A 7471‘0“ —J——TFE = ‘l“ A= % ]%‘—é}%—i]ﬂ
Mol A5 2 &gtz stk

Mz 3 g

7B R FES(LIF-HE) A=

ATz 28t A= 7 EUHEE | 20159)
ANH k] GviE TA HHo R FE F JJr s
sAAZES T ST B ==
(1,000 g)2 n-hexane &2 220 24A|7t F9F F&
o3} B 2t F531] n-hexanes A A8k T%%g_ Az
stk olw 74w E Ut n 552 n-hexan H7-Eo]
A Eo|ekERbAA o] AT EFAAR &8o] Thsd
T2l 0005 gkg ©]aHS 53 0001 gkg= A1)
ot} 74 EUTEE | $EE(LIF-HE)2] &2 <F 30.6%
(wiw)elal, AHE- ZA7EA] 4T A HatdTh

7o HERHRHNEES(LIFHE) 2| XA E(Hamabiwal actone
B) &zE4N

A %45 Hamabiwalactone B(99.0%, ()71 &3}3)
Daejeon, Korea)E dichloromethan(Fisher Scientific Korea
Ltd., Seoul, Korea) 5 mLZ 3 -&3lo] EFU NS A 235},
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Table 1. Gastrointestinal function by LJF-HE in experimental
groups and dosage

Experimental group arfiﬁﬂ S aIr\lli(;n:lfs Do(s;g\;l(zgme
Gr’ Normal group SD rat  male 8 0
G2 Control group SD rat  male 8 0
G3  Positive group (ranitidine) ~ SD rat  male 8 50
G4 LIF-HE Low-concentration ~ SD rat  male 8 20
G5 LIJF-HE Medium-concentration SD rat  male 8 60
G6  LIF-HE High-concentration ~ SD rat  male 8 120

g1 (normal, vehicle), G2 (control, indomethacin-induced gastritis), G3 (ranitidine
50 mg/kg, indomethacin-induced gastritis and pretreatment of ranitidine 50 mg/kg),
G4 (LJF-HE-L, indomethacin-induced gastritis and pretreatment of LJF-HE 30 mglkg),
G5 (LJF-HE-M, indomethacin-induced gastritis and pretreatment of LIF-HE 60 mgfkg),
G6 (LJF-HEH, indomethacin-induced gastritis and  pretreatment of LIF-HE 120 mg/kg)
groups.
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67 1E(G1-GO)2] HAFTES S AYAIZ T 9] Uik
B2 uje} A7hsl7] Aol pipetteS ©]-&3to] HH-S 7
I A FmL)= S FATh ek 67/ 15(G1-Go)Sl A
HeEZHE A3 219 0.01 mLol| hemoglobin(Sigma-
Aldrich, St. Louis, MO, USA) 714 &< 2.5 mL¥} 0.01
N HCI(Sigma-Aldrich) 0.49 mL 7}&te] 37Col|A 1023t
HE-8-A17] 3L 5% trichloroacetic acid(Sigma-Aldrich) 5 mL<
A7ksle] -2 FA Al F, 4000 xgoll A 2083F AAIE
g]ale] A2 459 2.5 mLol| 0.5 N NaOH (Sigma-Aldrich)
5 mL¥} 382 3] ¥ Folin Ciocalteau’s agent(Sigma-
Aldrich) 1.5 mLg 7}at] 5-1083F w8 A171 2 595 nmol]
A FHEE Sl 2FE92 02 N HAo £38iA17]
tyrosine(Sigma-Aldrich) &4 1 mLe]l 02 N HCl 4 mLS 7}3}
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kit(Abcam, Cambridge, UK) 2 VEGF Plantinum ELISA
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X wE 24
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© % TRI reagent”(Sigma-Aldrich) £ total RNAZ 23} 1
cDNA T Reverse Transcription System(Promega, Madison,
W, USA)©.2 3M33139th 343E cDNAE TagMan“Universal
PCR master mixture(Applied Biosystems, Foster, CA, USA)
9} real-time PCR system(7500, Applied Biosystems, Foster,
CA, USA)S A}83to] real-time PCRS 333t}
Real-time PCR tagman probes Table 2 YERJ S o,
real-time PCR 2712 50°Col|A] 1%, 95TCel| A4 1083t 4-3)
gk &, 95T A 15%, 60Coll A 13t 40 cycling© 2 PCR
= TP

Table 2. Real-time PCR tagman probes
Assay ID Dye
GAPDH Rn01775763_gl ~ VIC
Histamine receptor H2 (H2r) Rn00564216_s1 FAM Applied
Cholecystokinin 2 receptor (CCK-2r) Rn00565867_m1 ~ VIC Biosystems
H+/K+ ATPase Rn00591698_m1 FAM

Gene nane Manufacturer

SAH Az

 AFATel digk BAA o)L SPSS(statistical
package for social sciences, SPSS INC, ver.19.0, Chicago,
IL, USA) package program< ©]-&3to] A& & H 3}
EFHUAE FA8H 3L, Student’s t-testES A A]5Fe] p<0.05
FeoA Fo8s AF Ak

Zn 3 oy
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Aol NEJNAE D71 FaA el A
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o IEvE e R =¥ fAdRdor e 9 A
& S-<F W& AuE A3} Gl(normal) LEFNA = ¢
Zo| #ALR] &2 ubH G2(control) LEAAME ¢
S AFe 5 %o, 7 s auFEE
(G4, G5, GO)ll A ] fld53 d9=d ¥97F G2 1
ol v&l FAsHSES #EE F UATKTable 3).
G2(control) 159 ¢ 9= Zol+= 172440 mm=E 415
lom, k)27l G3(ranitidine) LEo|A = 4.7+1.8
mmz G20l BlE] BAFCRE FoA e HAEAE
AATHp<0.01)(Table 3). 7HHAEUY T FEE 1591
G4(LJF-HE-L), G5(LJE-HE-M) % G6(LJE-HE-H)ol 4 9%
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SAE R en, G2 270l v BAR R foletA A
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Y2k (gastric juice volume) L HAl EMT Bis}
A T8 ol 6 159 AP EE gt AHS st
o] 1 Fg 243 A%, 2 259 AT 73413 mLE
=A%) GI 159 32+1.7 mLel| H]3] S7}8k 2, G3
a9 AL 1.8+0.7 mLE S E o] G2 I1F i
frolxow g 23 AATHp<0.001)(Table 4). =T
7 EURFEm =55 1529 G4(LIF-HE-L), G5(LIF-
HE-M) 3 GOIF-HEH)|A 71719] 92 4.9+1.6 mL,
49+1.1 mL, 48+14 mLE G2 1§ UH] folx o= A3k
23S AAUTHP<0.05)(Table 4). L3 HA SA=E 54
g A3, control 1EF9 HAl SAHEE 52.1432 mg
tyrosineproduced/h = normal 12| 42.1+3.6 mg tyrosine
produced/hell Hl8] 718 A3S A oW ranitidine 15
< 48.4+2.4 mg tyrosine produced/h® control L& TH]

A ZAAFESS| A A24W ATE (2017)

Table 3. Effect of Litsea japonica fruit extract (LJF-HE) on ulcer
length (mm) and Inhibition rate (%) in rats with indomethacin-
induced gastritis

Group Uleer length Inhibition rate
(mm) (%)

Gr’ Normal 02£047 9.0

G2 Control 172440 0

G3  Ranitidine 50mg/kg 47418" 730

G4 LIF-HE-L 11.1#12° 353

G5 LIF-HEM 111226 353

G6 LIF-HE-H 8.0+1.5" 53.6

Gl (normal, vehicle), G2 (control, indomethacin-induced gastritis), G3 (ranitidine
50 mg/kg, indomethacin-induced gastritis and ~pretreatment of ranitidine 50 mg/kg),
G4 (LJF-HE-L, indomethacin-induced gastritis and  pretreatment of LIF-HE 30 mg/kg),
G5 (LJF-HEM, indomethacin-induced gastritis and pretreatment of LIJF-HE 60 mg/kg),
G6 (LJF-HE-H, indomethacin-induced gastritis and pretreatment of LJF-HE 120
mg/kg) groups.

The values are mean=SD. . .

3)§*i*g‘niﬁcant difference from control group by Student’s t-test: p<0.05, p<0.005,

p<0.001.

Hagt A3 AUTKTable 4). & 7Hnt7 5 br-dnf 3
25 ABE(GY), TEE(GS), LEE(GE) LFoIAH A
g Z}YZ} 41.4+6.4, 35.243.6, 34.6£3.6 mg tyrosine
produced/h® control WH] F2]4 Al FHadte A=
UEFSETH(Table 4).

= 0-1-

Table 4. The changes of gastric juice volume and pepsin activity
of gastric juice in rats with indomethacin-induced gastritis

Group Gastric juice Peps_in activity
vol. (mL) (mg tyrosine produced/h)
Gl" Normal 32¢1.77 422:36"
€] Control 7313 52,1432
G3  Ranitidine S0mgkg 1807 484124
G4 LIFHEL 4916 414+64"
G5 LIF-HEM 49211 352436
G6 LIF-HE-H 4814 34,6136

Gl (normal, vehicle), G2 (control, indomethacin-induced gastritis), G3 (ranitidine
50 mg/kg, indomethacin-induced gastritis and pretreatment of ranitidine 50 mg/kg),
G4 (LJF-HE-L, indomethacin-induced gastritis and pretreatment of LIF-HE 30 mg/kg),
G5 (LJF-HEM, indomethacin-induced gastritis and pretreatment of LIF-HE 60 mg/kg),
G6 (LJF-HE-H, indomethacin-induced gastritis and pretreatment of LJF-HE 120
mg/kg) groups.

“The values are meanSD. . .

3Sj{gniﬁcant difference from control group by Student’s t-test: p<0.05, p<0.005,

p<0.00L.
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Fig. 1. Effects of Litsea japonica fruit flesh extract (LJF-HE) on plasma PGE2 (A), plasma VEGF (B), plasma TNF-a (C), and plasma

IL-18 (D) in rats.

Normal (vehicle), control (indomethacin-induced gastritis), ranitidine 50 mg/kg (indomethacin-induced gastritis and pretreatment of ranitidine 50 mgfkg), LIF-HE-L (indomethacin-induced
gastritis and  pretreatment of LIF-HE 30 mg/kg), LIF-HE-M (indomethacin-induced gastritis and ~pretreatment of LIF-HE 60 mg/kg), LJF-HE-H (indomethacin-induced gastritis

and pretreatment of LJF-HE 120 mg/kg) groups.

The values are meanSD. Significant difference from control group by Student’s t-test: * p<0.05, ** p<0.005. *** p<0.001.
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538132 #2448 A75 (2017)

o ofal = H2r F-34F YA X G3(0.50+0.21) 152
G4(0.57+0.24), G5(0.42+0.15), G6(0.35+0.14) L&l A]
G2(1.43+0.51)°l] H]3l frejH oz oA =9 oM (Fig. 2B),
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=2 Z7W7]E HHK+ ATPase 44 o= G4
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Fig. 2. Effect of Litsea japonica fruit flesh extract (LJF-HE) on CCK-2r (A), H2r (B), and H+/K+ ATPase (C) expression in rats.

Normal (vehicle), control (indomethacin-induced gastritis), ranitidine 50 mg/kg (indomethacin-induced gastritis and pretreatment of ranitidine 50 mg/kg), LIF-HE-L (indomethacin-induced
gastritis and  pretreatment of LJF-HE 30 mg/kg), LJF-HE-M (indomethacin-induced gastritis and pretreatment of LJF-HE 60 mg/kg), LJF-HE-H (indomethacin-induced gastritis

and pretreatment of LIF-HE 120 mg/kg) groups.

The values are meantSD. Significant difference from control group by Student’s t-test: * p<0.05, ** p<0.005,

w5 pe0,001,
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