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Abstract - We investigated the effect of Paeonia japonica (P)) on radiation-induced
oxidative damage to macromolecules in vitro and in vivo. The PJ reduced the tail moment
(TM), which was a marker of DNA strand break in single-cell gel electrophoresis (SCGE;
comet assay) m the human peripheral blood lymphocytes. Lipid peroxidation in the liver of
the ICR mouse, measured as malondialdehyde (MDA), was also reduced by P} administration.
Ethanol fraction of P] was more effective than polysaccharide fraction of that on reduction of
TM in SCGE and Iipid peroxidation. Also, Their activities to scavenge DPPH radicals and
hydroxyl radicals were observed in vitro, and the activities were due to its ethanol fraction.
It 1s plausible that scavenging of free radicals by PJ extract may have played an important
role in providing the protection against the radiation-induced damage. These results indicated
that Paeonia japonica might be a useful radioprotector, especialiy sinc> it is a relatively
nontoxic natural product.

Key words : Paeonia japonica, radioprotector, single-cell gel electrophoresis(SCGE; comet
assay), iipid peroxidation, radical
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48] MDA/mg protein®.2 Yehli

DPPH 2iCiZ ~HEM FH ,

ARFAFdEe 247 o Fx9 AR 02 ml
of 4x10°M DPPH (1,1-diphenyl-2-picryl
hydrazyl) €9 (99.9% methanolol &3 1.8 mi
A& 71 & vortex mixer2 1027 W93}l
08 ¥ 233xA (Shimadzu UV-1201, Japan)
& A143t9 51TmolA §3EE S8 dh A
A3 &-& (Electron donating abilities, EDA)&
NEHITY FHATY 35 PFaAolg 9
&2 Jehid [16].
EDA (Electron donating abilities, %)

= (Ac-As)/Ac X 100

Ac ' AEE #HUlstA ¢& Yz 3
As @ A8 E HJbg uhg o ERE

Hydroxyl 2iCj2t = &8 53
NEY hydroxyl &z ((OH) 2A8AL
2-deoxyribese oxidation method [17]2 A3
th. A8 A 0.1mM FeSO/EDTA €4 0.2ml,
10mM 2-deoxyribose 02ml, Z7] €& T A
29 02mi¥ 0IM phosphate buffer (pH 74)
12mig€ 718tz, 10mM H:O; 02mlg 7bsted
=S MANAG. 37T FEZA 4AZ g A
7} % 28% TCA (trichloroacetic. acid) €< 1ml
S bt WHE S FAANTIR, 1% TBA
(2-thiobarbituric acid)&% 1mlE 7}ste] 95T
A O1087 83 F YFsn UV-233 57
(Shimadzu UV-1201, Japan)& ©l€39 532nm
A EFEE 39 Hydroxyl god £
AgRe NgEhte FEATY 3 Ax

ol & W& g2 el
Hyvdroxyl radical scavenging activity(%)
As-Ao

(1520 %100

Ao @ B9 H0p2 A7bebA & HAE T
o

S -

ol



¥ TRRBE BB @R

Ac © NBE H7hehAl &€ HO: Helhz7y

for
o

o3/
w
i
ju
o
~
ok
m KF
R
ik
-
o
ol
ol
bt

CHHIZ MR SEAM0lA DNA 2719 SHsingle
strand break) M &3}

WA od dd® DNA stge 9%
oA G2 (1o g o)Fdid head°’r tail2
7499 F4 (comet) RYog HESY &AL
HA e AYAY ATE A=

39 P4g et

Watol 2280 APk BE AX Y7
oA i3 DNA &4E AHE7] Y AE A
¥ 3A17HESE 37T CO: incubatorol 4 wj %

GAEANGEE A AY. 55338, 2
0eEd R dued 38 HAEFE (69~300
pe/mhol A E4& dehlA) @t (Fig. 1),

14 r

12

1t

o
@

Tail moment
o
o

<
'S

02

Concentration{ug/ml}

| z=P-Tm P-PmP-E |

Fig. 1. Tall moment values among human lymphocyles
cultured with water extracts, polysaccharide and ethanol
fraction from P japonica in the comet assay. Human
peripheral blood lymphocytes were cultured with various
doses of P. japonica extracts for 3hrs. Emor bars
represent standard error.

P-T : Total water extract of P. japonica, P-P : Polysac
charide fraction of P. japonica, P-E : Ethanol fraction of
P. japonica.
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Fig. 2. The inhibitory effects of P. japonica on
DNA damage induced by 300 cGy of gamma
radiation. Error bars represent standard error.

N.C. : Normal Control, R.C. : Irradiation Control,
P-T : Total water extract of F. japonica, P-P :
Polysaccharide fraction of P japonica, P-E
Ethanol fraction of P. japonica.
= Significantly different from
group (p<0.01).
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7 Ag7 0% 2Ad AAE FAgoRH
2tiz B¢ 2715 E7E DPPH d2 ¥
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Waete] DPPH 2oz 2A84E Uneu
Bog AR5 FEIEHS Yeuglen,
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Table 2. Electron donating abilities (EDA) of fraction of P. japonica

Electron donating akility (EDA), %

Sample
25ug/mi 50ug/ml 100gg/ml  300pg/ml  600ug/ml
Total water extract 221 40.8 72.2 90.4 91.9
Polysaccharide fraction 14.0 26.6 477 30.7 86,0
Ethanol fraction 225 44.0 3.7 91.9 92.3

Table 1. Protective effect of P. japonica against radiation-induced lipid peroxidation in mouse liver.

MDA (nmol/mg protein)

Treatment Group

Mean*SD. Inhibition rate (%)
Normal control 3091 + 282 -
Irradiation control 50.23 + 264 ‘ -
Total water extract 40.35 + 053" 51.1
Polysaccharide fraction 4321 * 3210 36.3
Ethanol fraction 4223 + 158 414

Extract of P. japornica were given intraperitoneally (LP.) at 36 and 12 hrs. before irradiation.
“Significantly different from irradiated control group (p<0.05) (n=4).

oxyribose oxidation methodZ #2134}
NS RFNN T FL 2AEHNE BEY

F Aen, Fxd HaEstd 2ARAH] F

AL N £+ YUY (Fig. 3).
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B A= Wzt (Paeonia japonica)e] %
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A4 Al FZFNN GATAVIGFYE o
43 DNA &4 dAz#s vpga 72AHNA
AZHNE dAaY 2 J9B 2ALH F&
B

35d wald T4 2 93AE ¢9XBE
A% BAd ¢ 5}4’3‘@’\ 8 7*%%’ g &
g 9 F %l% dolgte AR #HA 5
A dzt 8 dF dido] solgttt. Washburn
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activity(%)
- W b 14,3
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Hydroxyl radical scavenging
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Fig. 3. Hydroxyl radical scavenging activilies of
fractions from P. japonica.

P-T : Total water extract of P. japonica, P-P :
Polysaccharide fraction of P japonica, P-E
Ethanol fraction of 7. japonica.
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[32). ®elol= paeoniflorin, oxypaeoniflorin, paencl,
paeonin, albiflorin, galloyl-paeoniflorin, 8
-sitosterol, triterpenoid?}, Z ol  astraglin,
kaempferol-3,7-diglucoside, pyrogallol-tannin,
pyrethrin, 13-methyl-tetradecan acid, B8
-sitosterol, hexacosan &°}, @9+ tanino] T
Hogle ez ¢4 g [33]

w T (1112 #Roke A B - 54 (+)-
catechin, 1,2,3,4-tetragalloyl-6-digalloyl-D-
glucose 2 1,2346-pentagalloyl- 8 -D-glucose
7} DPPH &t 2A 2771 Hold Heg B
3lgel. Okubo 5 [34)2 F8 AHE £ galloyl-
paeoniflorin® 1,2 34,6-pentagalloyl- 3 -D-glucose
7b Bdzd &7 %€ 71z AhstA DNA &
Bl A BE Zg FT SEE sy, o
4N paeonol, paeoniflorin, albiflorino} v} eks}
Agk Ai3td DNA &4 272238 vehlles A
o2 Bustgr. T, At 22252 st
ot} WA Fol 943}1 WEEH:—
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Aoz guA o (12 13]
s—@@97h}W&ﬂ°vuvwn4ﬂ
ApAnes, @mmAZw 5
Aoz At o
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Z 2AZFRE Yoyl £ Ao FA
AAYAsE FHH o7 At HAA B
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2 Hgo] 7led Aoz A5HEY
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