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Antigastritic and Antiulcer action of Effective Compounds from Propolis Extract
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Abstract — Propolis, a natural resinous compound collected from honey bees, contains many biochemical con-
stituents(wax, flavonoids, phenolic compounds, etc.) and has been used in traditional medicines as early as 300
B.C. It has been demonstrated that ethanol, acetylsalicylic acid, ischemia reperfusion, non-steroidal antiin-
flammatory drugs and stress induce gastric lesions by promoting the generation of reactive oxygen metabolites.
Therefore, some drugs that are capable of scavenging or inhibiting the generation of reactive oxygen radicals
might be expected to prevent the gastric mucosal injury. The aim of this study was 1) to examine the antiulcer
effect of propolis, 2) to investigate the mechanism of action by determining gastric acid secretion, lipid per-
oxidation, mucus content and proton pump (H*/K*-ATPase) activity on gastric mucus in various experimental
models, and finally, 3) to isolate and identify the pure compounds that exert antiulcer activity. Step 2-1 and 2-3
sub-sub fraction showed a significant reduction of severity of gastirc damage at the dose of 25 mg/kg in various
experimental models. We isolated 4 sub-sub-sub fractions by flash column chromatography of Step 2-1 sub-
sub fraction and one sub-sub-sub fraction by recrystalization of Step 2-3 sub-sub fraction. The protective
elfects of propolis sub-sub-sub fraction manifested significant effects in HCl-ethanol induced gastric erosion
model and aspirin induced gastric ulcer model. These results showed that the gastric mucosal protective effect
of propolis might result from the increase of mucus secretion, free radical scavenging effect as well as the
reduction of acid secretion in accordance with the reduction of H*/K*-ATPase activity. Three compounds were
isolated and identified from sub-sub fraction of propolis which showed antiulcer effects. Subsequently, these
compounds were identified as a flavonoid, namely, 2-acetoxy-5,7-dihydroxy- flavanone, galangin and chrysin.

Keywords [] Propolis, Gastritis, HCI-cthanol induced gastric lesion, Shay ulceration, Gastric secretion, Mucus
content, Acetic acid ulcer, Lipid peroxidation, H*/K* ATPase activity, 2-acetoxy-5,7-dihydroxy- flavanone,
Galangin, Chrysin.
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paratus), 'H-NMR, 1BC-NMR(Bruker AC-200, Ger-
many), DEPT(Gemini 300, 300 MHz, Varian Co.), gas
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2] GC/MS system) 5= ARE313E)
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Zo] hexane : ethyl acetate(7:3 )2 8ZA1AH 3712 sub-
sub fractond 9w} Rf Zkell wle} step 2-1, step 2-2
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romatographyZ A&}, &, 200 mesh?} silicagel
A}4-3}3 benzene : methylene chloride : ethyl acetate (1
:1:0.2) 42 Z7f802 3}ed column chromatography
£ Aldsdn, Rf el =t F2l8ke] compound 1,
compound 2, compound 3 E compound 4& A%}
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Compound 1: MS spectrum pattern, 'H-NMR, »3C-
NMR spectrum, DEPT spectrum= %3 3-acetoxy-5,7-
dihydroxy-flavanone 2. -4 5w},

Compound 3:MS spectrum, 'H-NMR, !*C-NMR
spectrumg =3  3,5,7-trihydroxy-2-phenyl-4H-1-benzo-
pyran-4-oneq! galangin® 2. A%}
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3 & 0.1% alcian blue®4(0.16 M sucrose® ?‘}-rr??}
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fraction, EFEZEA omeprazoleZ assay mediumel 7}
3l 37°Ce| Al 3087} preincubation A Z1Th 20 mM
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Table I. Effects of sub-sub fraction of Propolis on HCl-ethanol-
induced gastric lesion in rats

Treatment Dose No.of  Lesionlength Inhibition
(mg/kg, p.o.) animals (mm) (%)
Control - 6 87.5+19.2 -
Step 2-1 25 0 225+ 8.6%* 74.3
Step 2-3 25 6 27.5+15.4* 68.6
Sucralfate 324 6 19.4:£10.2%* 77.8

The values are meantS.D.
##%: Significantly different from the control group (p<0.05)
**: Significantly different from the control group (p<0.001)
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. Fig. 1. A photomicrograph of gastric lesion from HCl-ethanol-
induced rats. Control (X100). Histological sections of stomach
from representative control rat treated orally with HCl-ethanol.

Note submucosal edema and extensive erosion.
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Flg 2. A phot0m1crograph of gastrlc Ies10rl from HCl ethanol-
induced rats (X 100). Histological section obtained from a rat
pretreated orally with propolis step 2-1 sub-sub fraction (25 mg/
kg) 1hr before the insult of HCl-ethanol. No abnormalities were
observed.

gk $1& AAEE HHvk A5k A Step 2-
3 FodFelA] fRmTAAM et AeElEe Fg

er0810n°] A5 AL st

HEH| 2, pH W AHEH|E

Fig. 3. A photomlcrograph of gastric le‘;lon from HCL ethano]-
induced rats (X 100). Histological section obtained from a rat
pretreated orally with propolis step 2-3 sub-sub fraction (25 mg/
kg) 1 hr before the insult of HCl-ethanol. No abnommalities were
observed.

step 2-1 sub- sub fraction @ step 2-3 sub-sub frac-
tion ol M 22k 1.73+£0.92 P 4.62+0.53 ml/4hrs
o] HHEu ZAE Hvh E3] step 2-1 sub-sub
fraction Foi= 74.2 %2] $19Hy] 95 vlehije] F2

Propolis sub-sub fractiono] $|ej¥w]gk pH % AMRH] A4 sle AR E BES ¢ slden ojdmge=
ol v A= J8FS- Table 21 “ebfigict, cimetidine o=} ¥]as}dS- o FARE $d-Rn|HgA a8

27 $HEREFE 6.70£1.74 ml/4 hrs o)

g Hepfsie} phY A dEz2e] A4 1772041

Table II. Effects of sub-sub fraction of Propolis on gastric secretion in pylorus ligated rats

Treatment (mgi(;?. d) NQ. of animals Vz)r]nulr)ne pH (mErgﬁcl)]Is)
Control - 6 6.70=1.74 1.76-+0.42 551.7+178.0
Step 2-1 25 6 1,730,927+ 2.65z0.70 104.5+55. 2%
Step 2-3 25 6 4.62+0.53%* 1.82+0.07 427.0£74.2
Cimetidine 150 6 1.75+0.42%%* 3.12+0.40%* 125.84 84 4tk

The values are Mean+S.D.
#: Significantly different from the control group (p<0.05 )
*+: Significantly different from the control group (p<0.01)

Table III. Effects of sub-sub fraction of Propolis on Shay-ligated, aspirin, acetic acid-induced ulcer in rats

Treatment (mgz:?. d) No. of animals Ulcer index ng;r)ngﬂ] U(lﬁ;?)r ea
Control 6 5.1+1.6 46.3+27.6 32.5+18.5
Step 2-1 25 6 1.9+1.2%% 13.3+5.7* 0.8+0.4%%*
Step 2-3 25 6 2.4-+1.5% 16.5+12.1 5.0x2.6%
Cimetidine 150 6 2.0x].2%%* L1464 Ok 4.5+0.6

The values are mean+S.D.

*: Significantly different from the control group (p<0.05)
Significantly different from the control group (p<0.01)

: Significantly different from the control group (p<0.001)
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9121} step 2-1 sub-sub fraction®ll A= 104.5+55.20,
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Propolis sub sub fraction®] Shay, aspirindll &g+ FA
Ak, ZAbl L)t vMdAFA F PR deRE Table
3¢} 7o)

24A17F A2AZ) AF ] fg Al Aol R
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gekg st A dETeAs A9l B3] =S4
3t 284 AeAS AT ATl oS AP %‘-
7}2 5.19] ulcer indexE vFepNSITl. Propolis®] step 2-
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index?} 1.92 vjehl 62.8%2) $53 A £94E 43
g 4 il

Propolis sub-sub fraction®] aspirin F% 14|kl o}
Ao x 2427 BAAZ] AFAE FEAEAZ F
propolis sub-sub fractiong Al e|x|A} WE FYslL
aspirim®- 200 mg/kg A TFeIsle] HAF LA
Abe] Zo](lesion lengthyE S43 Ax 2L 452
mm®] AR Jehlel e} propolis step 2-1 sub-sub
fraction 25, step 2-2 sub-sub fraction 25 mgkg Foi<-
e 22t 71.3% 2 63.3%2] A JAEE el
o) 53] step 2-1 FodZolME cimetidine o473
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Table IV. Effects of sub-sub fraction of Propolis on mucus con-
tents in absolute ethanol-induced rats

Treatment Dose No. of animals Mucus (lJOntcms
(mg/kg, p.o.) (ug as alcian blue)
Control - 6 180.2+44.1
Step 2-1 25 6 388.4+246.2%%
Step 2-3 25 6 324.0+172.0%
Cimetidine 120 6 204.5:92.7

The values are mean=S.D.
*: Significantly different from the control group (p<0.05)
*%: Significantly different from the control group (p<0.01)
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Propolis sub-sub fraction®] F< ethanol 9|4l 2|

g HAghol| w3 25 Table 400 HeEpfgwt.
2417} A7) BFol| F4= ethanots 7 FFod & F

Hojeke 243 A dERFIME 1802444 pgdl ek

£ 2991} propolis sub-sub fraction 3¢l &Js 7}

Table V. The malondialdehyde level sub-sub fraction of Propolis
on HCl.ethanol-induced gastric lesion and aspirin-induced ulcer in
rats

Malondialdehyde level

Dose No. of (nmol/mg protein)
Treatment . . P
(mg/kg, i.d.) animals HCl.ethanol ASA-induced
lesion ulcer

Control - 4.68x1.46 6.37+2.14

Step 2-1 25 478147 3.08+1.50%

Step 2-3 25 6 1.11z0.05%F  2,18+0.46*
Cimetidine 150 6 - 4.65+1.14
Sucralfate 324 6 10.33+3.70 -

The values are mean+S.D.
*: Significantly different from the control group (p<0.05)
*%: Significantly different from the control group (p<0.01)



368 Eun Joo Kim et al.

Table V1. Inhibitory effects of sub-sub fraction of Propolis and omeprazole on H*/K* ATPase activity at pH 6.4 in hog gastric microsomes

Treatment F g‘;‘é /izr)’c K (+) K () K (+)K (=) I“‘Z};’D‘)‘m” (mf/;ﬂl)
Control - 0511 0.162 0349 -

Step 2-1 . 0.069 0.083 0014 103 0.096
0.1 0310 0.112 0.198 43.3
0.01 0.487 0.157 0.330 5.6
0.001 0.501 0.159 0.342 2.0

Step 2-3 1 0.100 0.121 -0.022 105 0.110
0.1 0372 0.140 0.232 33.7
0.01 0.492 0.160 0.333 47
0.001 0.508 0.163 0.346 1.0

= AFE Horh E3] step 2-1 FoATolAE= 3884+
2462 pgl.2 ZFEFE Fodsl cimetidine Fol 2
204.5+92.7 pgRvt F71slgiT. Fpolehs Fof HAellM
AT DA 2He ZAH JZ2FEQl cimetidine 7
ToAAME 7 AR FAT ¢ U2, step 2-1 sub-
sub fractionell M= 116%9] F<8t E71E<, step 2-3
sub-sub fractionol| A= 80%2] F71-8-5 viEhY propolis?]
A kEIy} B )71 AR cimetidine™ s 2] &
2k} dleiqlxel HARA] AL FrpFlezA s}
= AYE FAE F Jge 2 AHelA propolis sub-
sub fractionFedFo] vell $]d 9 %l W35k o
A Ee] g 89102 ] M| FUHE el
o sk

X&zpitstE gt

Propolis sub-sub fractiono] A|ZZALEE]| w]X]= o3}
& Table 59 Z+.

A7 HEe) 23] £44e) 7HEE aiA R o
A 9)3 L A-rEl7)Ee] alcohol(Salim, 1990), aspirin,
AEG A = Y - ARVF(Glavin®t Szabo, 1992) A
slollA ARNE 271 F88 A4S s AT
A7}l 2] HCl-ethanol 7% &4 A4} aspirin 8
Ak Aol I3t propolis sub-sub fraction®] A&zt
3 kel vlAE 33 54 % HClethanol ¥
A=At Ago| A= step 2-3 sub-sub fractionof|A 1.11=
0.05 nmol/mg protein®] Fr&}Z Q) A TpAkEL] ZHAE
A5 Fold = gl

=3t Aspirin 1 $)A%F A3l ME step 2-1 sub-sub
fractionrTod |4 3.08£1.50 nmol/mg protein, step 2-3
sub-sub fraction F¢9-Fol|A 2.18+0.46 nmol/mg protein
2 cimetidine FofwolAE 4.65+1.14 nmol/mg protein
22 72Aes Byrt o3 dFAAES IEE o
¥ e F2H= propolis FE-82] vekgt oFe] Agel &gk

UFE H FRAA FA AT aspidvel] 2F 54 §

Hekol el Hzaps-e HpHohpat ARfre]r] Az}
Lol Fedte oz Y7EA.
H*/K*-ATPase2| &4

Propolis sub-sub fraction Fof--°] HY/K* ATPase?
Aol njA]= 238k Table 65} Zoh

hE 78] HYK* ATPase A Alots 3t F4s5:
0.349%1 2.5 propolis step 2-1 sub-sub fraction 1, 0.1,
001 % 0001 mgml & LA Zt2t 103, 433, 56
9 20%Y AHHEL VeERNT: Sep 2-3 sub-sub
fractiond] 5= 1, 0.1, 001 ¥ 0.001 mg/ml ¢ £F
ol 105, 337, 47 ¥ 1.0 %] AsiEE ehlsdd)
242ke) IC,p 0.096% 0.110 mg/ml HZ HEFEQ)
omeprazol®] ¢ ICsz& 5 pg/migivt.
2-acetoxy-5,7-dihydroxy-flavanone, galangin % chry-
sin?] #|¥ ¥ fIH S O|Xl= Pk

HCl-ethanol0f| 2|3t ${&=4t

HE2TY A4 Holx: 101.0+180 mm¥PF Lt 2-
acetoxy-5,7-dihydroxy-flavanone, galangin % chrysing
$E-go wzgl 10, 3 2 15 mgke FH3 FolM= 2

- Table VII. Effects of 2-acetoxy-5,7-dihydroxy-flavanone, galan-

gin and chrysin on HCl-ethanol™ induced gastric lesion in rats

Treatment Dose Lesion length Inhibition ratio
(mg/kg, p-0.) (mm) (%)
Control - 101.0+18 -
2-acetoxy-3,7-
dihydroxy- 10 60.2£15.9%% 404
flavanone
Galangin 3 56.3+23.4% 44.4
Chrysin 15 66.0£32.5 34,7
Sucralfate 324 39.5£9.3%% 60.9

The values are Meant8.D.
*: Significantly different from the control group (p<0.05)
**: Significantly different from the control group (p<0.001)
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Table VIIL Effects of 2-acetoxy-5,7-dihydroxy-flavanone, galan-
gin and chrysin on aspirin-induced ulcer in rats

Dose  Lesion length Inhibition

Treatment (mg/kg, i.d.) (mm) %)
Control - 25.60+6.58 -
zéiﬁité’gf(’;_’;;vmne 10 9027+4.97% 642
Galangin 3 13.25+6.80%* 48.2
Chrysin 15 20.50x12.28 19.9
Sucralfate 324 7.40+£6.31%* 717

The values are mean+3.D.
*: Significantly different from the control group (p<0.05)
**: Significantly different from the control group (p<0.001)

404, 444 4 347%2 JAE-E vehdet. Sucralfate F
AT 60.9%2) AAL-& WePich.(Table 7)

Aspirin0i| 2|8 2{H|QF

2477t AANZ FHE R BZAZ] F- 2-acetoxy-5,7-
dihydroxy-flavanone, galangin ¥ chrysing 4l¢]A1A
2 FY3AL aspirind: 200 mg/kg T3] $1A45
WA Y] ZelT FAI A dEFL 2560+
6.58 mm¢ H&4E Vepiglent 2-acetoxy-5,7-dihy-
droxy-flavanone, galangin % chrysinel Al 747t 9.17+
497, 1325+6.80 ¥ 2050+1228 mm? Y242 e}
el d=2FE49l cimetidine FofFollA= 7.40£6.31
mme] $]&ARE Vehile] 71.5%9 HAEAE vlehigl
o}, 2-acetoxy-5,7-dihydroxy-flavanone, galangin 3! chry-
sin oA ZH2t 64.2, 482 L 19.9%2] AAEE vrehAg

Table IX. The malondialdehyde level of 2-acetoxy-5,7-dihy-
droxy-flavanone, galangin and chrysin on HCl-ethanol-induced
gastric lesion and aspirin-induced ulcer in rats

R

Malondialdehyde level
1/ Totein
Treatment Dose No. of e AS?A
(mg/kg, p.o.) animal HCl.-ethanol .
. induced
lesion
ulcer
Control - i) 4.27+0.64 8.12+3.27
2-acetoxy-
5,7-dihydroxy- 10 6 2.34+1.47* 4.50+2 81
flavanone
Galangin 3 6 3.1441.00%%2.00x 0.72%**
Chrysin 15 6 2.85x0.49* 0.98+0.87**
Cimetidine 150 6 - 4.65x1.14*
Sucralfate 324 6 10.33+£3.70 -

The values are mean+S.D.
*: Significantly different from the control group (p<0.05)
**: Significantly different from the control group (p«<0.001)
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v}, (Table 8)

XEzptelE g

propolis  2-aceloxy-5,7-dihydroxy-flavanone, —galangin
2 chrysin®] HClethanol L $&4b Aglgel] aleiA]
A AT ekl A S FAL Ao folA
o o) AFS Holom 2-acetoxy-5,7-dihydroxy-
flavanone®] A|AALEE ghefo] 74 w3t Wb suc-
ralfate o] Lol e A ALY AEZH
malondealdehyde®] el 2} o]} F7l=h= ZA3S Bairt

Aspirin % $l&) Ale] AR R T
2 24% H3} cimetidine NEYELE XY XE 7
oA ZtE BT B3] chrysin ¢lME FoAdeli *st
E B2 4 3. (Table 9)

H'/K*-ATPase2| &4

W 27¢] HY/K* ATPase®] &4l Ael2 ol Fd=:=
0.349% &7 2-acetoxy-35,7-dihydroxy-flavanone, galangin
9 chrysin 2+ 66 pg/ml(pH 7.4)¢0AM3= zH 10, 4
0% Gt e]7RAE 100 YL 74-9-(6.6 pg/mi) pH 7.4
o|A18]  2-acetoxy-5,7-dihydroxy-flavanone, galangin %
chrysin®] FAAAEL 2427 2, 3 9 0% %o} pH 64
oA 2-acetoxy-5,7-dihydroxy-flavanone, galangin %
chrysin 66 pg/ml = 22 40, 12 2 0%2] EANAE
< veblgiv. =5k o] A2 10vf 343 2-acetoxy-5,7-
dihydroxy-flavanone, galangin % chrysin(6.6 pg/mi)pilA
= 72y 5 11, 5 2 38%] EAYAEL Horh 2-
acetoxy-35,7-dihydroxy-flavanone®| ICs;= 100 pg/mlE
vleptom galangind} chrysine 243 4 ¢lglar =20k
E-2l omeprazol®] ¥ ICs;2 5 pg/misitt. (Table 10)

2 AFAe dde] A¥E 53| propolis sub-sub
fractione W acid outputz} =S AFPA)F| L pHE
Z7 XA ulcer indexet H|Fe] =77} FFAhE ez 39
o 9 A EAE epigen B el 2

acetoxy-5.7-dihydroxy-flavanone, galangin ¥ chrysin®|2}

Table X. Inhibitory effects of 2-acetoxy-5,7-dihydroxy-flava-
none, galangin and omeprazole on HY/K* ATPase activity at pH
74, 6.4 in hog gastric microsomes

Stock % inhibition

Conc. 1Cs
(Lg/ml) pH 7.4 pH 6.4 (ug/ml)

A A*1/10 A A*1/10

Treatment

2-acetoxy-3,7-

dihydroxy-flavanone 66 10 2 40 5 100

Galangin 66 4 3 2 11 -
Chrysin 66 0 0 5 -
OME 35 57 2 95 38 5
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= AE FIslEE}. ©lF fraction B A Al Re] 8e]ed
o A a2 s Fodpne] F3l, Aday
F2o] AAAA @ HYK' ATPase 4 AAle] <5 A
o2 A7
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