J Korean Soc Food Sci Nutr
43(10), 1500 ~1509(2014)

=
-?-l%' =2 0od

SEREEDEREE
http://dx.doi.org/10.3746/jkfn.2014.43.10.1500

=21 2 HMENAM SIAED HEE Set AEFH

(Chios Mastic Gum)2| & 2H| M1 & J|™ o7

1 1 2 3.5 4
o2 - 224 - AEjRS - o|H T - EHE
'As|iEtm UAHANTA, H(F)TE
CAMMA(F), ARSI

Inhibitory Effects of Chios Mastic Gum on Gastric Acid Secretion by Histamine-
Related Pathway in a Rat Model and Primary Parietal Cells
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ABSTRACT The object of this study was to investigate the inhibitory effects of chios mastic gum (MG) on gastric
acid secretion in an ethanol-induced SD rat model and primary parietal cells. Rats were randomly divided into four
groups: Vehicle (normal group), Control (treated with ethanol), MGS50 (treated with ethanol and mastic gum at 50
mg/kg b.w), MG100 (treated with ethanol and mastic gum at 100 mg/kg b.w). Groups treated with both MG50 and
MG100 showed attenuation of gastric mucosal injury, sub-epithelial loss, hemorrhaging, and gastric juice secretion.
We also examined the acidity of gastric juice during gastric injury. Oral administration of both MG50 and MG100
significantly decreased acidity of gastric juice by % and %, respectively. To examine the stimulatory factors related
to gastric acid secretion, mRNA expression levels of H2r, M3r, CCK2r, and H'/K" ATPase were measured by real-time
PCR. Compared with a vehicle group, mRNA expression levels of H2r, CCK2r, and H'/K" ATPase clearly increased
in the control group. However, levels of H2r, CCK2r, and H/K~ ATPase slightly but significantly decreased in MG-treat-
ed groups compared with control. Blood level of histamine significantly decreased in MG-treated groups, which indicates
the involvement of MG on in histamine-related acid secretion. To identify the mode of action of MG in regulating
histamine-related pathways, intracellular level of cAMP and mRNA levels of H2r, M3r, CCK2r, and H'/K" ATPase
were measured in primary parietal cells. While mRNA levels of M3r and CCK2r remained unchanged, levels of H2r
and H/K" ATPase significantly decreased upon MG treatment. Subsequently, intracellular levels of cAMP decreased.
These results suggest that mastic gum has the ability to inhibit gastric acid secretion by regulating a histamine-related

pathway.
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muscarinic acetylcholine receptor M3(M3r) &A1 3} 1¢]
I gastrin®l] ]38t cholecystokinin 2 receptor(CCK2r) &
A3zt et 219 Aol £t 9 ¥ A XE(parietal cell)
oA S| 2~EH, obMEE™, 7FAE- A5 o3 Hor, M3r
18] 3 CCKero] 24 8tswA AlZ ) cAMPS Ca™ w1
7V F7Vsbar, AlEete] EA8E proton pumpé! H'/K'
ATPased @437t} o] 2 Q18] A= HCL #4)7F S7F
HEA 97 Aol &S VAT Alew EEA vt
(9-12). ol¥ % 919 == AASY 22 94 D3 A=
g ik Erlol] 9% 9] Huke] EAE HAslshr] flst
o] AALA, A Fu] JA A H2 =84 234 %=+ proton
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g oFEREo 2 FEAQ Al gtk A 5E ¥ F

WgHel o Hgow 1% RAE % )

Y
ol
i
olN
RO
o
i)
C 9
)
S
i
% >
o
= i

o
=
R

.ﬁ
N
o
Z:
tlo
N
N
E

2 49A Jdr21,22). T3 FEo|A aspirin, phenyl-
butazone, reserpine, cold stressoll 23t £ =t &40
il‘i—a B3 §_3ﬂr7]_ olotq _?4 oﬂ.x_ UJ ;qIO]: XgEg 917(4
S & AATIE d af4] AR Wi
olggt w28 Heol 97 BE F ol oigh AT gy)rg H}
FoZ wxag Hol dIEZ FES 9 &3 dig ik
1] A = HXPX‘QEEEQ%‘% d 5 s Ao
It ey v ag S o] &3 A8 Ao &4
A wHAYE 79 °ﬂ:rL 7h miml gk Aol whEhA E
TFolAE mag A Fort d3E AY=E FEH 9
At &4 sER A 9 A A ]
21 Q1A e Wglel] mX = ks dstal, ¥ 7
o] Ag]o ue} parietal cellol]A] 8 2L
cAMP 5% W3lE #aste] v g 3 =
e A BE V)AE gRlstaat sk

Mz 2 Gy

A=

7122~ 28 7 (Chios mastic gum: manufactured by
The Chios Gum Mastic Growers Association)< (F)%

(G, )2 E EEYHE FFol A3l A&
stk Al AES 93 AFARY FHe= EEHEH
wl2~¥ 78 0.2% ethanol(Merk, Darmstadt, Germany)®l
Ho] ALEslYlen, FEAY AH8H ujxE HE CMC
0.5% &Holl % T2 M7t 5 g5l AHE3tES 3
St}

=] A a 1501
AlSE =1}
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250 g W99 7% SD rat £HL dFY Fok A
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°C, &% 50£5%°l A light cycle2 12A17Fo.2 F-4]8A
o 8717 5 AAeitta B " & gt AFS
=43 2 H@AFo| 7S ANAE Aelste] B9 WS
o] -&3fo] l"&:rﬂ—a— A A3 T}

a(Vehicle), ¢3&4 ¢ A= A1
- (Control), UHZIE,] AMG) 50 mg/kg F(MG50),
w28 7 100 mg/kg FoI+MG100)9] F 4702
SD rat 8utg]¥ T35t A8-E& WA Vehicle &
<2 0.5% CMC%E, control L& 0.5% CMC} 40% ol k<
<, MG503 MG100 Z2&52 79 5t A dE4 3 40% o
B5S 1 mlA AT FAste] & ASAZT AF 244

b olidell = Aolgus Tkl §1& =S ggle
23 Fde] 70% ¢F&e] 150 mM HCIE #7tate]
I mLA AT Fod 5 127 5 A

A M9 &4 HY =F

S #H7ske] 1 mLA A

1213 53X 5 fEske] wdd v

AE A=3QlE. A& 9= uwEE we das = 4

2z | = a3 57 ARl #9

sHgith, #Fodsl APRL ojwx] ZZ A (AxioVs V

ato] ¢

A Bl & 9 AA WAL =A319 3 Ulcer Index(%)=
& A /AA HWAH)x1000. 2 AALEHS T

.8.2, Axiovision, Carl Zeiss, Germany)< ©]-&

Sl 2HE =H

Aze 5 AR 29 d FEFE 25 @8k 15
mL FHo| YRE F73to] 3,000 rpmel] 208 centrifuge
g & AFAs R AAFmL)S SHEAT

foH At(acidity & pH) &3
Sl9 Bo)F 24o] BY F 43 1 mLE Fgoha
0.5% dimethylaminobenzene alcohol &% % 1% phe-
nolphthalein alcohol €& 7247} 2~3W-84 7}sit), o]
o $lHo] F2ME YERNH, buretted o] &3t 0.1 N
NaOH $915 B7kskel 40l 427} ek A 47
A= 2 3kl mEq/LE ®AI ST} Acidity ] AlAHA]
5 2o,
Acidity=(Volume of NaOHXNormality of
NaOH><100)/ 0.1(meq™'/100 g)
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Table 1. Primer set sequence used for real-time PCR

AR R T e

Sequence name Forward sequence

Reverse sequence NCBI reference

TGG CCT CCA AGG AGT

CAG CAA CTG AGG GCC

GAPDH AAG AAA C TCT CT BC087743.1
Muscarinic acetylcholine GCC TGG GTC TCT TAA ATG GGA TCT GGA TGG M16407.1
receptor (M3r) TTC CTA TCA ACA CTT T ’
Histamine receptor H2 CCA TCC TGT ACG CTG TGC GAA CTT GCA GTG NM 012965
(H2r) CTC TCA GAA GA -
Cholecystokinin 2 GCG GAA ACG TGC TCA GGC GTT GGT GAC CGT NM 013165
receptor (CCK-2r) TCA T TCT T -

S TGA CGG TGT CTC ATC ACG TTT GCC CTG ACT
H'/K" ATPase TAT GGT TTG GGT CTT NM_012509.1

Real—time polymerase chain reaction0f| 2|t SZX}
el =3

e AP EE] Sl A F&5 FE3 5 78
o] RNeasy extraction kit(QIAGEN, Germantown, MD,
USA)Z AlZA] manualol] ®e} total RNAE &3l
cDNA?] A5 9]l iScript Select ¢cDNA Synthesis Kit
(BIO-RAD, Singapore, Singapore)< ©|-&3}e] 5 ngo
total RNA®l 5XiScript select reaction mix& 4 ulL,
Oligo(dT) Primer set 2 uL(Table 1), RNA sample 5 pL,
Nuclease-Free Water 8 uLE 2tz Y i1 npx]glef| {Script
Reverse Transcriptase 1 pLE ¥9] pipetteZ up &
down &t TF AJo]FEA ) 95°Coll A 1083t hot start
3k & 95°Col| Al 15%3F, 60°CollA] 15%, 72°Coll A 15%7F
35 cycling®.® PCRE 83 & vpA2 o= 95°Col A 15
%, 60°Coll A 1%, 95°C 15% polishing step= A3 PCR
EAE Alaskgl e whg-oll AF8-8F primer+= Table 1] Al

b,

2>
ol
32 0

ol

1 X0 A histamine X

EEo A vj2g 7 Folo] w}E histamine A EH S
=437 98 APEEAAA e plasmas o] &3t
histamine S 433 th 4S5 98] SPI-BIO(New South
Wales, Australia)?] histamine enzyme immunoassay kit
(Bertin Pharma, Bretonneux, France)2 ©]&3}o] SPI-
BIO®] protocols Welr] A& LS 1% o, ELISA reader
(Molecular Devices, Seoul, Korea)Z o]-&3}o] Z43}31t}.

¢ HM= 22 H Y

S WA EEE $% 438552 Nakada 5(24)9 %
Holl o3 Faskedct. WA 250 ¢ Wele 753 SD rat
TRAE AF g3t 10% ISR IFE Lxste] Ao
g 3 9 A& FEsE3aL, o]F 9] 242 phosphate
buffer saline(Hyclone Laboratories, Logan, UT, USA)
folo| A B¥3}le] clean bench® %% ¥ phosphate buf-
fer saline Mo A 13] A& 33t} DMEM(Hyclone Lab-
oratories)e] 20 mM HEPES®} 5 M cimetidine< % 7}3}

1!, collagenase(Worthington type 4) 1 mg/mL%} BSA
1 mg/mL F=2 A7kt 303t 37°Col A H#&oitt.
olgA Ao AE BfFHS nylon mesh(0.2 mm)E ©]-§
st fiter g+ Foll 1543 AAEE st AE2E E23HA
o} E2]¥" M ¥+= 40 pm pore size cell strainer(BD Fal-
con, Franklin Lakes, NJ, USA)el| «1=3}3F & 1,600 rpm<
2 1087 A EEE 23] Faetait). o] g A 2w Mx
+ Complete Medium[DMEM/F-12(GIBCO-BRL, Grand
Island, NY, USA), 20 mM HEPES, 0.2% BSA, 10 mM
glucose, 1 insulin—transferrin-selenium-A(GIBCO), 1
mM glutamine, 100 U/mL penicillin/streptomycin, 400
pg/mL gentamicin sulfate, 15 mg/ml geneticin, pH 7.4]
S 718k 94 1,600 rpm o2 1053 YA E8 sk
olg A H2l¥ A3E7} “collagenase-isolated cells”©]™,
o] A3 += matrigel(Corning, Steuben County, NY, USA)
2 coating 3F plateol] 2L 37°C, 5% C029] Z71 3}ol| A
sk it

2| HM=EO|A cAMP level X

Matrigel plateo| A Bl AL E 2447 5t QHA 1A
70 % uwj2~¥ AS histamine 0.1 mM¥} 7 308 FoF
A2 et & mediag A AT F scrapers ©]&3 AXE
23] AT Pipettes ©]-83F4 suspension ¥ F 10+
AR sta 1 TS AREET A S 9ls)
cAMP direct immunoassay kit(Biovision, Milpitas, CA,
USA)S o]&3lo] Biovision® protocols Wl AdS
&} o ELISA reader(Molecular Devices)& ©]-&3}4
SA4skith
¢ HMZAN X LS £H

Matrigel plateo| A B3t A S 24A17F Bt oH4d kA
71 % wj2¥ & histamine 0.1 mM3¥} 37 30% &<t
&3 & 0.25% trypsin-EDTAZ A XS $=3]35}o] RN-
easy extraction kit(QIAGEN, Germantown, MD, USA)=
A ZAFS] manualel wel total RNAS FZ3F3L cDNAQ]
st S 9@l iScript Select ¢cDNA Synthesis Kit(BIO-
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Fig. 1. Effect of mastic gum (MG) on gastric mucosal damage (A) and ulcer index (B) (%, gastric lesion/ total areax 100) in
rats treated by ethanol. Vehicle (normal group), Control (treated by ethanol), MGS50 (ethanol and pretreatment of MG 50 mg/kg
b.w), MG100 (ethanol and pretreatment of MG 100 mg/kg b.w) groups. The results are presented means+SD. Different letters (a-c)
show a significant difference at P<0.05 as determined by one-way ANOVA.

RAD)S o] €3} 5 ug? total RNAO] 5XiScript select
reaction mixE 4 uL, Oligo(dT) Primer set 2 uL(Table
1), RNA sample 5 L, Nuclease-Free Water 8 L= Z}z}+
Y31 wpx]9}bof] iScript Reverse Transcriptase 1 pLES 4@
o] pipette2. & up & down 3ol FaF Ao]FRA) 95°C
]*1 1023t hot start $F ¥ 95°Cell A 15%, 60°CellA] 15
Z, 72°Coll A 15%7F 35 cycling® & PCRE <33l & n}
Aero &2 95°ColA] 15%, 60°CellA 1+, 95°C 15%3t
polishing step2 71 # PCR #241& A @&}t w30 AL
23} primer+= Table 19 A|A]3} T},

SH A2

B 23] Ayli= SPSS(Statistical Package for the Social
Science) version 20.00BM, Cambridge, MA, USA) 2
WS o] 83le] BASIYLE RE =3 gl Ayl it
(mean)* ¥ ¥ 2}F(standard deviation, SD)Z A3} 3L
AT 2 FFe] Aol one-way ANOVAR #2948 &
Askglom /X0.05 FEolA Fo4de] A7 HAF3Th

R

2 I

o Hob &4 Y FEeisty Hst
9 Al Eodel ig FejEhAQl wskE A A ve-
hicle Hg]stoll A= 9 Aut &) H2E A 2w,
control LFoll A= 9 Hute] &4 Aot 28 & B2
T AATHFig. 1A). ole @} control LaollA 2] 9 =t

£ A 2 AA

]
=

13.75£1.31%% A3 th(Fig.
3+ 1E(MG50, 100)9l A4 control L
=47 28] HAasGlSS BEA

1B). W~ AL

woll wske] 9

sl
A=

H(Fig. 1A). ¢ &4 A& HH*E‘ # 50 mg/kg Fol st
MG50 L5 4] 6.98+0.98%, wl2~8 7 100 mg/kg F

L

3 MG100 12 A= 6.18+1.14%=2 LVEF 2™ control
I53 Hlaste] &4 WAo] foFor 7AhE AL g9l
391 tH(/%<0.05)(Fig. 1B).

A4 A7 vehicle g7l A+ 0.15£0.03
& ) E o control TLEOA = %’4 S|
EHl ol F7Fske] 0.73+£0.06 mL= =
gtz vaste] o4l Aol & 1
QATHFX0.05). M~E 7 50 mg/kgS Fo & MG50 T15-¢]
AN FH " 0.234£0.07 mL, "12=¥ 3 100 mg/kgs F
o} & MG100 1E-& 0.25+0.05 mL2 =4 2lch. whehA]
ol#g ﬁjﬂri w28 Zo] fFofol whel 9l Fnjgko] A

HAS5S &89 0(7X0.05)(Fig. 2).
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Fig. 2. Effect of mastic gum (MG) on gastric acid volume in
rats treated by ethanol. Vehicle (normal group), Control (treated
by ethanol), MG50 (ethanol and pretreatment of MG 50 mg/kg
b.w), MG100 (ethanol and pretreatment of MG 100 mg/kg b.w)
groups. The results were presented means+SD. Different letters
(a,b) show a significant difference at P<0.05 as determined by
one-way ANOVA.
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Table 2. Histopathological score index of gastric inflammation

=

Score 0 No inflammatory response in mucosa and submucosa
Score 1 Mild infiltration of neutrophils in submucosa and lower mucosa but no gastric epithelial change
Score 2 M(.)dera.tte infiltration of neutrophils and macrophages in mucosa as well as submucosa and focal necrosis of gastric
epithelia
Score 3 Se‘vere‘inﬁltration of neutrophils and macrophages in mucosa and submucosa, and multifocal necrosis of gastric
epithelia
Score 4 Severe inﬁltrgtion_of qeutrophils and macrophages in mucosa and submucosa, and massive necrosis of the great
part of gastric epithelia
Score 5 Severe infiltration Qf negtrophils and macrophages in mucosa, submucosa, and muscle layer, massive necrosis
of all part of gastric epithelia, and presence of edema, erosion, and ulcer
9| xx|o| Walsty WEHASKIL) MGLO0 1ol A 7hg mab4 o2 pHot S7haled &2 o
9 x=# o Wyt dHE A3t § Hrbeke ARE 133 tH(Table 3).
o] §-3e1(Table 2) 9] £2j9] WeleHs o] g2 e 155
g Aol A vehicle A eloll M= Sold vk =2 g} HAS=E EHO0|M histamine k=2t | UL H2 =8
A 2 AFH A Fekort control 1 -E"—% 3.92+0.92=2 A YU Helzk =X
el o 71 BITHX0.05). =8 7 50 me/kgt 9 Aol 4L T 9o Bulg walE A4 his-
100 mg/kg Fofgk r2 7H7t 2.3310.88 9 2.08+0.92% tamine?} 12 <13l FFS = H2 &4 Frxte] ¢d
4%t} Control 153 v &E S uf vixg HS & W3S &2l5kth WA histamine®] 79 vehicle * &
o3t RE TJEA A7t foHer A AES 3 ol H]3}| control ZZ&FolA 3.46+0.40 nM=E control L&
28 4 AATHIK0.05)(Table 3). o @golA histamine®] =7t BAM O fol4 o
Z7hek Ao 2 A JTH/X0.05). v vj=~8 # 50 mg/
FloH At H3} kgS Folgk MG50 152 2.63+£0.38 nM, MG100 1&<
7 Aukol £AFS F= 9o Ao} pH WH3EE 3ol 2.03£0.31 nMZ controlaol H]3] fo]Ho=z A3 A
gt A3} FA45E 9] 7§ vehicle A gl 30.67£3.06 molar o8 yeiton, njxag HAE Folg RE TFlA hista-
equiv.L™//100 g, control 71§ 79.33+7.02 molar equiv.L'/ ~ mine FXE7F A 02 HAF 0SS A5 THX0.05)

100 go. &2 AAF g Zatol H]&] control L&9 F4=7)
ooz F7He Ao R FAHJTH/K0.05). W wjE
A 50 mg/kgS Fo¢ MG50 12 52.67%£5.73 molar
equiv.L7l/100 g2 §ojdo g Zhaslgon, 3] ujx
g 7 100 mg/kgs FoI3 MG100 L&FoA 4= 37.33
£7.02 molar equiv.L.”'/100 g©. & vehicle 23} <]
A1 zpol7t §l & AERE FAFHASS FR1ITHIX0.05)
(Table 3). pH =4 Ao = A vehicle #] & ol A
3.81£0.03, control L3 2.31£0.07% YEY controld*
o] pH7}F FolH o ® DAHASTE I8ttt MG50 1+
2 MG100 ZsollA+ 742 2.88+0.059 3.06+£0.52%
controlitd HE FJAHo = pHIF ZFrhelglon, E3

(Fig. 3A). H2r9) @&l sF A} A3} vehicle A2t 0.31+
0.01° ¥]&] control L&A 1.00£0.15% controli9]
H2r &alo] SAA R o4 A 57k Ao=w g<e1st
R THX0.05). ¥ MG50 282 0.37£0.10, MG100 =
2 0.4240.012 AguzTel v& fFeldeoz H2 &

i‘“ H]—ﬁﬂol Z:}——/J\—‘;‘l‘ 3‘12; L}-E]—‘}T uH}\F:]‘ 7‘510 EO%’:S]‘

ko,

BE OFA addoz AAHASS IASATHX
0.05)(Fig. 3B).
AESE 9 Hofo| X YW HlE =X

97 Autol] &S == 9 o9 #EE F-3419]
ke W3S real-time PCRS o] £31o] 22151t W

Table 3. Effect of mastic gum (MG) on histopathological score of gastric inflammation and ulcerogenic effects (pH and acidity)

in rats in rats treated by ethanol

Total ac1d1ty

Group Alcohol treatment Histopathological score pH (Molar equiv.L 1100 o)
Vehicle - 0.0 3.81+0.03" 30.67+3.06°
Control + 3.92+0.92° 2.31£0.07° 79.33+7.02°
MG50 + 2.33+0.88" 2.88+0.05° 52.67+5.73°
MG100 + 2.08+0.92" 3.06+0.52° 37.33+7.02°

Vehicle (normal group), Control (treated by ethanol), MG50 (ethanol and pretreatment of MG 50 mg/kg b.w), MG100 (ethanol
and pretreatment of MG 100 mg/kg b.w) groups. The results were presented means+SD. Different superscript letters (a-c) in a
column show a significant difference at P<0.05 as determined by one-way ANOVA.
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of mastic gum (MG) on plasma histamine (A) and H2 receptor (B) expression in rats treated by ethanol. Vehicle

(normal group), Control (treated by ethanol), MG50 (ethanol and pretreatment of MG 50 mg/kg b.w), MG100 (ethanol and pretreatment
of MG 100 mg/kg b.w) groups. The results were presented means+SD. Different letters (a-c) show a significant difference at P<0.05

as determined by one-way ANOVA.

A CCK2reo| A} e Wsleo A= vehicle A g]a- 0.27
+0.01°] H]&l control ZZF-ollA] 1.00£0.14=Z controla2]
CCK2r o] A E o4 A F71s o= &<l
HATHAX0.05). ¥HH MG50 152 0.384+0.15, MG100
52 0.44£0.08% controlwel H]E] 28 oz 1 g
Fag Aom velgon wjAE RS Fojg BE IE
oA mEHAoRE FAHALS FA3HITHX0.05)(Fig.
4A). $14F 0] 7k B 9lE M3rol A% vehicle # €]
T 0.56£0.01°1 H]3}] control L&A1 1.00+0.22=2 con-
trolir 9] M3r &rdo] AR FolAd A F7he AL
= I ATHIK0.05). Wi2=E 3 Fof 2ol A= MG50
159] 0.89+0.14, MG100 152 1.03+£0.062.2 A3

o]

KeN
=

Z7 3 ol AQl Apel= YA ¢ o2 e th(Fig.
4B). YAk Erlo A F a3 988 st H' /K ATPase

W F M= FA] vehicle # 2] 0.7010.01) H]3l con-
trol ZZE14 1.00£0.01% controli*2] H' /K" ATPase
o] FAASRE Fo4 A Frhe Ao m EET
(7<0.05). E=ZE v~ 3 Fo] TFolA = MGH0 L2
0.76£0.01, MG100 %< 0.831£0.01& control-ol H]

"
Iy

0

¢ HM=ZoN TR WS

Histamine & & #=3%+ ¢
R R A Y A b stES SA
WA CCK2ro A= vd o] A hicle =g+
0.77£0.09¢] H]&| histamine 23+ control LEolA]
1.00£0.18% CCK2r H&o] SAA o= #24 A 7t
3k o2 golF A H(/X0.05)(Fig. 5A). HH/\E/} 4 5 g/

LE A3k MEoA 0.92+£0.09, i~ # 10 pg/mL
x%al A FEol A 0.9410.15, Wi=~¥E 3] 20 ug/mL A2 AE
ol A 1.04+0.11% el o1 control ZLE Abelol] fo] 4
& JERR e Aoz BelF 9 oH(Fig. 5A). T3 M3rol
A= vehicle A7) 0.65%+0.179 1|3} control L35l
A1 1.00+0.152 F-12 Tdo] FAH R FofA A F
7hatl o, mig 3 A2l MEA control TLE ¥ f<]

_—_

fol

o

=
2
>

I8 A Aelo

& [
1o Hd 0

ﬁ_,
I‘E i
)

- oft

i
E

pi

— Ve

>

A Zol7F YA g2 oz &l (Fig. 5B).
Histamineol] &3] 7} A H A o7 JFS W= Hore
& W3lo A= vehicle 2 2]72] 0.3240.07°1 H]3] con-

trol ZE4 1.00+£0.132.= H2r ‘?:}?4_01 BAHoR F9
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Fig. 4. Effect of mastic gum (MG) on CCK2 receptor (A), M3 receptor (B), and H/K" ATPase (C) expression in rats treated
by ethanol. Vehicle (normal group), Control (treated by ethanol), MG50 (ethanol and pretreatment of MG 50 mg/kg b.w), MG100
(ethanol and pretreatment of MG 100 mg/kg b.w) groups. The results were presented means+SD. Different letters (a-d) show a
significant difference at P<0.05 as determined by one-way ANOVA.
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Different letters (a-d) show a significant difference at P<0.05 as determined by one-way ANOVA.
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