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Protective Effect of the 70% Ethanolic Extract of Alpinia officinarum
and Galangin Against KBrOs-induced DNA and Chromosomal Damage in Mice

Hye Eun Yang and Moon Young Heo”
College of Pharmacy, Kangwon National University, Chuncheon 200-701, Korea

Abstract — The aim of this study was to evaluate the in vivo effect of galangin and the 70% ethanolic extract of Alpinia
officinarum (AO) toward KBrOs-induced DNA and chromosomal damage in mice. Galangin and AO inhibited the formation
of 8-hydroxy-2'-deoxyguanosine (8-OH2'dG) as an indicator of DNA oxidative damage in the liver cell. Galangin and AO
showed the inhibitory effect on the formation of DNA single strand break in the splenocyte by single cell gel electrophoresis
(SCGE) assay and also inhibited micronucleated reticulocyte (MNRET) formation of peripheral blood in tail blood of mice.
Vit-E revealed antigenotoxic effects in DNA and chromosome levels, but galangin was more potent active compound com-
pare to vit-E under our experimental conditions. The results suggest that the extract of Alpinia officinarum containing
galangin can modify the oxidative DNA and chromosomal damage and may act as chemopreventive agent against oxidative
stress i vivo.

Keywords [] galangin, vit-E, Alpinia officinarum, potassium bromate, 8-hydroxy-2'-deoxyguanosine, oxidative DNA and
chromosomal damage, antigenotoxic effect
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nuclease P1, alkaline phosphatase, normal melting point
agarose, low melting point agarose, Triton X-100, ethidium
bromide= SigmailelA <133t Minimum essential
medium(MEM), phosphate-buffered saline(PBS), fetal bovine
serum (FBS), trypsin-EDTA, [-glutamine, penicillin-streptomycin,
sodium dodecyl sulfate(SDS)¥= GIBCOA}oll 4, HPLC&
methanol?} H,0+= EM-scienceAloll A T3k tt. KBrO,,
sodium acetate 5 71 9]¢ BE Aok EFAeES AE-EIT)
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15%3F 345l G207 2000 rpmellA] 1587t 4226k
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P1(0.5 mg/ml) 10 W= 713l 50°Col 30487+ 7FA17]a, 1M
Tris(pH 10.6) 10 w2} alkaline phosphatase(0.1 unit/pl) 10 WE
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pH 10, 10% DMSO, 1% triton X-100)°l B7F4] 2k 1AI7F lysis
AN Z Tk 1 3 electrophoresis buffer(300 mM NaOH, 1mM
Na,EDTA, pH 13)°]l 2023t &7 A3k tt. Electrophoresis
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Tris(pH 7.5 ©7} F8lslitt. Trayell do] Fw31(15%) 1=
AlZ1 % ethidium bromide(2 pg/m)S 20 W z}ztol] "ojrey
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8-OH2'dG A415(8-OH2'dG/10° 2-dG)S LFERHIT). Fol-gak

20, 60, 80 mgkg FoIAl ZHzF 23.0(p<0.01), 19.5, 53.9(p<

0.01)¢] 5 ehliglom S4dtixw?] 2.5% DMSOFo

(73R} S7P3ERS YERIZIT. $FH Fig. 20 KBrO,(80 mg/

kg) % 8-OH2'dG AJ/del thet vit-E, galangin, Fd5EE2]

2 VeIt
Vit-Ex= Fo]83F 0.1 mgkg, 1 mgkg, 10 mgkg =+
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Fig. 1 -KBrO; induced the formation of 8-OH2'dG in the liver of
mice. 'KBrO, (i.p.) was treated and the liver from mouse
was removed at 24 hours *n=3~5, Significantly different
from positive control group (Student's t-test). =~ p<0.05,
“p<0.01. AO: the ethanol extract of Alpinia officinarum.
Other experimental conditions were as described in
materials and methods section.
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Fig. 2 — The inhibitory effect of vit-E, galangin and AO on the
formation of 8-OH2'dG by KBrO; (80 mg/kg) in the liver of
mice. 'Sample (p.o.) was treated, and then was treated with
KBrO; (80 mg/kg, i.p.), simultaneously. Liver from mouse
was removed at 24 hours after final treatment of KBrOs.
2n=3~5, Significantly different from positive control group
(Student's t-test). “p<0.05, “p<0.01. AO: the 70% ethanolic
extract of Alpinia officinarum. Other experimental conditions
were as described in materials and methods section.

9] 8-OH2'dG 4JE(8-OH2'dG/10° 2-dG)R! 53.9 Bt} ok 10%
0] AAAAES LERIgl o Fol gk Rl folXS
e A & E# ok 28 galangine Fo18-%F 0.1 mgkg,
1 mg/kg, 10 mg/kgolld ZH2} 38.9, 24.6, 17.62] 8-OH2'dG *34
ES UERo] Folew mrelA AlanE veRIth A4
&S 0.1 mgkg, 1 mgkg, 10 mgkgollA 242+ 27.8%, 54.4%
(P<0.01), 67.3%(P<0.01)ZA Folsio] we} oxgdeEe =
HepSloH, vit-E B} 2 AEdS VeI $kA, <F
FrEEL Fol8% 0.1 mgke, 10 mgkgols] ZH} 41.9, 33.1
9] 8-OH2'dG AVdE= HERO] 242} 22.3%, 38.6%(P<0.05)
o] A adE vERIGIT
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Fig. 3 - KBrO; induced DNA damage in mouse spleen lymphocyte
by comet assay. 1KBrO3 (i.p.) was treated and the liver from
mouse was removed at 24 hours “n=3~5, Significantly
different from positive control group (Student's t-test).
“p<0.05, “p<0.01. AO: the ethanol extract of Alpinia
officinarum. Other experimental conditions were as
described in materials and methods section.
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Fig. 4 — The antigenotoxic effect of vit-E, galangin and AO on the
DNA damage by KBrO; (80 mg/kg) in the spleen lymphocyte
by comet assay. ‘Sample (p.0.) was treated, and then was
treated with KBrO; (80 mg/kg, i.p.), simultaneously. Liver
from mouse was removed at 24 hours after final treatment
of KBrOs. 2n=3~5, Significantly different from positive
control group (Student's t-test). p<0.05, “p<0.01. AO: the
ethanol extract of Alpinia Officinarum. Other experimental
conditions were as described in materials and methods
section.

OfRA HIRMZOIM KBrO, = DNA breakage 4401 0[%|
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Fig. 3¢ AZ% vk v)gA| 2ol KBrO, Foi-8-ael w
2 DNAEAFS Tail length(TL)E UFERAITE KBrO, Fo4-3
20, 60, 80 mg/kg FoIAl TLEA Z+7}+ 64.5(p<0.01), 64.3(p<
0.01), 93.0(p<0.01)2] WIES HeRNLOH S duzr2l 2.5%
DMSO Fo3(35.9)H 0 57 8S YeRQ]th

%8 Fig. 4°l KBrO5(80 mg/kg) %= DNA &4l thh vit-
E, galangin, 35552 &35 HeERIQITE. VitEE Fol8%
0.1 mg/kg, 1 mg/kg, 10 mg/kgoll Al 7z} 87.7, 61.3, 54.72] TL
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<= UEhlo] Fol&i BFelA AAlarE veRSitt Ao
&S 0.1 mgke, 1mgkg, 10 mgkgolA 2+2}; 5.7%, 34.1%,
41.2%(P<0.05)%A Folsol wet AAEERS 2 el
31, galangin Fo18%F 0.1 mg/kg, 1 mg/kg, 10 mgkgolH 2+
7} 724, 63.2, 57.8°] TLE ehlo] Fol 88k Rirellx] oAlla
= Jehjigicl AEAE-S 0.1 mgkg, 1 mg/ke, 10 mg/kgel
A 242} 22.1%, 32%(P<0.05), 37.8%(P<0.01)2A Foi5Eo]
we} A A TS 2 ehfglon vit-E Boh sk Foj ek
A JAEAS A JeERIQITE B3t FAFEES T8
0.1 mg/kg, 1 mg/kg, 10 mg/kgollAl Z12t 48.7, 76.6, 64.32] TL
< Yehfo] AAAAE-S 212} 47.6%(P<0.05), 17.6%, 30.9%
(P<0.05)¢] SAEAE eI

OpRA LxSHNAM KBrO; R Ad4M0|| 0|Xl= NSt

Fig. 5 vke-Adx=gNollx] KBrO, Fol-gafol e A4
E< WER St KBrO; Fo1-8-5%F 20, 60, 80 mgkg Fo1 Al
MNRET/1000RETZA Z}2} 7.7(p<0.01), 13.3(p<0.01), 15.0
(p<0.01)°] BES e oM SA4ddlx=72l 2.5% DMSO
Folro¥T T/ VERSITE €, Fig. 60l KBrO,
(80 mg/kg) = AMAE gl tiet vit-E, galangin, F5FEE
o] a3= JeERIE Vit-Ex 5985 0.1 mgkg, 1 mgkg,
10 mg/kgolld 22} 14.7, 15.7, 7.55 HeRjo] Fo183F 0.1 mg/
kg, 10 mg/kgolx] AAEAE Hepiich A3A41E-8 0.1 mg/
kg, 1 mg/kg, 10 mgkgolr 22t 2.0%, -4.7%, 50.0%(P<0.01)
24 Folere] wet A Fe] e A= 9k ot 10 mg/
kgFolreld AAarrt 2 yebstt. $h, galangin® Fo1§
2 0.1 mg/kg, 1 mg/kg, 10 mg/kgelld 27} 14.2, 12.0, 8.6 1}
Elfjo] Tl g5 Bollx] oA as YeRict A dAE
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Fig. 5 -KBrO; induced the formation of micronucleus in the
peripheral blood of mice. 1KBrO3 (i.p.) was treated and the
peripheral blood from mouse tail was taken at 24 hours
after final treatment of KBrO, “n=3~5, Significantly
different from positive control group (Student's t-test).
“p<0.05, “p<0.01. AO: the ethanol extract of Alpinia
officinarum. MNRET: micronucleated reticulocyte, RET:
reticulocyte. Other experimental conditions were as
described in materials and methods section.
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Fig. 6 — Anticlasogenicity of vit-E, galangin and AO on KBrOs-
induced micronucleated reticulocyte (MNRET) in mouse
peripheral blood. 'Sample (p.o.) was treated, and then was
treated with KBrO; (80 mg/kg, i.p.), simultaneously.
Peripheral blood from mouse tail was taken at 24 hours
after final treatment of KBrO, *n=3~5, Significantly
different from positive control group (Student's t-test).
"p<0.05, “p<0.01. AO: the ethanol extract of Alpinia
officinarum. MNRET: micronucleated reticulocyte, RET:
reticulocyte. Other experimental conditions were as
described in materials and methods section.
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1 ArelxdE P 13} Sol| Fo] 2> ROS(reactive
oxygen species)®ll 2J3ll A== AFs}2] DNA 9 A &4
o tiste] FA=EAA) 7Fsdol = =4 =EA flavonoid &
galangin?} ©|& thg ekl Sl FEES sl &
AFHH| R Q) dl-o-tocopherol#} in vivo BA S Bl st
Galangine gate]gjo},V gulolejrztg 12 gagatg 19 o
Abalakg Y So] Ba|o} Qlrt. 53] galangin® dAkslEo]
=224 low oxidation potential(1.5 V)& 77X 1 ¢lo] =& 3}
Akt A a @t sk, vl flavonoid & 7173 LDLe] T}
AbepgA aabrh ok B Qoh!9 =3 galangind CCl,
= microsomal lipid peroxidation= 7384 SAAI7] 3 Skl
W wp Jek!?

HRIEE] Mo E FdFE=3 S 79%<] galangin
&zt ZAaA g Adastol Al vERglom,
in vitro cell line°lA] H,0, = KO, A% AXSAR T a7,

DNA single strand breakage ¥ 3218 %l adriamycin % 9
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A &4 AAEHE YLD 3 galangind 41314
stressel] 2]t calf thymus DNA 2! CHL A3Eelx2] 8-0H2'dG
o] Aol QoA ks dt AR a7} comet assayE Z-235H CHL
Aol 1= Hy0, F-%= DNA strand Aol QlojM= of5 3t
oA §3= vehfjo] galangin®] H,0,/Fe*" % 8-OH2'dG A
oA a7te} DNA strand At JAGZ Rof Alsl4d] AEY
o] 3t FAakstatg-S 2= 3159 9 A1 E 4 (antioxidative
antigenotoxic agent)®4] Z-8-3h= Zlo| wkaic)?

- ATIXE in vitrool A TRFSE Blsd s oIS
e 7K galangin?t FEFEES WFOE slo] vReAE o]
|3 in vivo AFolM FHEE 0|83 8-0H2'dG A2
W3S grhetgl on, BIAEE o] 8519 single cell gel
electrophoresis(comet assay)°ll 2]$F DNA strand break A3/J<]
Hslol dxF M-S o] g3to] LA ot A=) H
sk= FAlel vlasiglth.

Ao A KBrO3(80 mg/kg) 1= 8-OH2'dG A7 ol tiist
galangine] SAEHdo] 7P A epsith FdFE=% galangin
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2 257 & ER A & oIt B NS o] &gt
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22 A3 0,7, OH 5 ROS 73418195} spakslx) 2 429208
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Ab2t fibroblast?® @ 317 kidney epithelial cells?’© 4] comet
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5, vit-E & HRBHAISS KBroel 2s 849 7 ROSES
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KBrO, &= Absh2] 574371392 M EuUlolA chromosome
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Bl Edo7| % sk SRl 20 T B
HUtr2 2o KBroyol fx¥ 2ol vitamin C,
glutathione, cysteine 5ol 28l 4% Ky u} Qle}2")

2 A M E vitamin-E+= EE0]31 galangin, UFEE9]
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