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Abstract — Anti-human immunodeficiency virus (HIV) type I protease (PR) and anti-lipid per-
oxidation effects on Rosa davurica were investigated. Of the various parts tested from R. davurica,
the water extracts of stem and leaves inhibited the HIV-1 PR activity by more than 45% at a con-
centration of 100 pg/mL. Hyperoside from the percarp of title plant showed 25% inhibition on HIV-
1 PR at 200 uM. The methanol extract of the root of R. davurica reduced the level of lipid per-

oxides induced by bromobenzene in vivo.
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BEAVE (Rosa davurica Pallys |3l &3}
w &SR, 9%, 938 9 A5 ARRHE
kg Folt}” B3] F3 FEAW g EEHo
om, deje) gl C7F FHSA gh-Ho] S5
Azl E PFeEE ANl k2 o] A& o)
8 JEATF2E #3294 betulinic acid, alphitolic
acid, oleanolic acid, maslinic acid, ursolic acid,
pomolic acid, tormentic acid, euscaphic acid ¢
triterpene} quercetin, hyperoside, tiliroside <]
flavo- noid, 223 &> )| davuricin D, D,
T,, M,, casuarictin, agrimoniin, 1,2,36-tetra-O-gal-
loyl-B-D-glucose, 1,2,3,4,6-penta-O-galloyl-B-D-glu-
cose 59| tamnino] Eg]F o] St} dlo]=2E= Human
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Im- munodeﬁciency Virus (HIV)o &J8] 2AE=
Axoln], HIVe ollojzujoles Yt Mo W
2= protease’t ZR3ICE AEFES o]L3lY]
oo HIV protease] gt JA|WH-8-3}, bromoben-
zeneC 8 ZR=AS {kE SFolA ISR FAAA
o olxle FFL AIAUNEE HIARER AME31Y
HESI AT
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BE L L VI8l 8N S5 7sEA
FEES AX3I e, 28R x0)=2¢] hyperoside=
gl A4 5| ojn) Re RS AMR3}
At

HIV-protease B4 —HIV-1 protease= A% Tof
ulelF)| 8} Hattori w25 Aol Kusumoto
o) W% elef stk 78-S oligopeptide
((His-Lys-Ala-Arg-Val-Leu-(p)NO,-Phe)-Glu-Ala-Nle-
Ser-NH,) (&#&74, Osaka, Japan)s T3k
4Zd (50mM NaOAc, pH 5.001 2mgmlL %=
2 st A3 Y. RFEFES 50 mM
NaOAc (pH 5.0) 1uL, 7128 1L, ALALY
F2E T= AR 1L, §489 2uLe 717} 718t
o JA s5puLE ZABKAT & F2EL SF9,
HelE 253 AES DMSOd Fof ARg-stg o
N, TE2A FEES 100 pg/mL, IFHES 100 uM
Tl 200 uMOE AZBATh 37°CAIA 1A)7F 1k
AR F 90°CelA 607t 7HEsle EA S
AANZ F, o] TEEFES FHS BuLE 84
% HPLC 4% 93 5ul #siie}) vz
F Al 554 £ DMSOE ALg3ld 293t
Hoa ZAsigh

HVE24E ¢I8t HPLC-HPLC system< LC
9A liquid chromatograph, SPC-6A UV spectropho-
tometric detector, auto injector SIL-6B, integrator
C-R6A Chromatopac (Shimadz Corporation, Kyoto,
Japan)E 74E AL AMESE L™, columne Li-
Chrospher 100 RP-18 (column size, 250X4 mm,
Merck, Darmstadt, FRG), flow rate 1.0ml, 40°Col
A, 29l 01% TFAZ<IA 20%-50% acetonitrile®]
. gradient2 A} 71F 3 29f siEEES UV
280 nmellA] retention time®] Z}z} 11,729} 5.3%-0lA]
AEHN oM, IA &L g3} o] At

o mx o o oo

Inhibiton (%)=(ACtiVity gpu-ACtiVItY o) ACHVILY oy X 100

ISR ElE EWEB AESE - U9 240
2 ARS8 Sprague-DawleyA] £3 2 AMg-3led 113
AR 9 AR 27ASA FES] ASANT AN
st SA4ERE0) B2uilde 460 mgke =A &
EAA 1247k ZHF 02 2U7) Be] BiFatein )
A Z AEART- FZ2E52 157 500 mgkg A+
Foaha, =S 559 A998} 1% tween
80& Tk
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U=EE A s 58 -7 27 1g3 9
Hisgke] AP HTE 718l vRlEk, of wifodel] 8.1
% sodium dodecyl sulfate 0.2ml, 20% acetate bu-
ffer (pH 3.5), 0.8% thiobarbituric acidE 73+ &
95°CellA] IAZFESE WhgAIFATE AollM WZIAA
n-BuOH-pyridine (15:1)% F7lsld 1557 9447
3 & 3A19 4-BuOH-pyridine 32 #dle] 4
532 nmolA FHEEE AT o 2EFAOM 2
Seke 7 24 1g% malondialdehyde n mole 2%
A 8atE? A3 2= Duncan's multiple range

test2 SHIT}

dat o g

AT = S S84, 484 59 554
oA ol A=A AR ARSE AL Sl o]
2120l FATe] dsko g JHIVAE x4z}
R B[R e = e S

1981 wl=o] AWAAE7} HFo =2 o]z 3
A g o)y AMAIR R #xl 9 AdAr F
23] Z71E2 Joh = HIV Z3A@ATEhH=
A&AQ] GAHe Ho|a glon o g® ZgiAle]
Z77F ddEh dlo]RE g BAIE siFslat
AAZF=ZAN A AH7IA] A77F AIFHT glom ofo]
Z WANTE A8AE ek o] B mE A
o] a7t Aoz Fdsla gith dA) oo
ZAAZAZ AZTGSo] S}l Fo=5L 9ot o7t
A 7180 BFL sEER] Ealar ik

ooz FHAAHAAES TR HIVE o) &
A= AHolt) Hlojglae AT RS 4 4 ¢l
2, 57t gadte ARz 22 Yjoit. ool
ZnfolEl& (HIV) 745, 27de] °F 100 nmo|3 Abe
9] “Helper-T cell’olz} EdlE AYGAEE 5=
sl Yt dedel U= FRAA el A2 4
A2 gerh o] HIVeE 7eA= gl 22 &
A9 FHRE 7RIS it *17He] f-5AtE DNA©]
Xk HIV §472 RNAo|E=Z, QI7ke] HANE &
Aol Eo]7}7] $18iA= reverse transcriptase’}
Zosin T 20 HIV GRS Al WEE o
= fla
HIVile] 71X 9= Eiof tisk dAEde 3=
Zo] 7PsabA ¢17ke] A Hkgols JEgE FX
%L, dlo|zRRE BolHog FAsR= Ao] 7ksst
Al HaL, ofe]zx 8o R & rFeAE ik mehA
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HIV SAA) /e 98 7128724 FEZES o
3] g HIV-1 proteaseE AH-3le] YUojube=
3-8 AEAVNTE oj=Ax AANRSE Ho)
=7} HPLCE o83l 27331t

HIV-1 proteased] tgt AEAUF S FeE &
£ 100 pg/mL sEAA 2] AFAA £719 o] &
FEEL 495%% 478%, ¥El9] HElE FEEL
H2E 733 374% ANsEaE vehhiich gee]
EFEEL 320%, &, €71, A, A99] HeE F
SET 727t 295%, 27.0%, 26.0%, 21.7%2] <A
Zrgo] HAHATE AEAE Ao BejE v}
AE TR 0)=9] hyperosides 200 uM FEo0)
e 24.6%°) HIV-1 protease A3lzkg-o] LEbtct
(Table I).

Hzwade b4 dFo|H cytochrome P-
450 monooxygenase®l] 2|3l bromobenzene 2,3-oxi-
de®} bromobenzene-3,4-oxide2 Z3HHT}. 34-oxide
= EAEA2XA epoxide hydrolasl] 9J5] EA4do] ¢l
£ bromobenzene-3,4-dihyrodiol® tAALE™ = glu-
tathione S-transferasell €15} bromobenzene glu-
tathione 02 wjAE7|% Ft}'W o] o) 4A vEA
3} H& ARG 540 & 34-oxide’t Bo] AAF
W A Zate] Z71EY Bromobenzene@ & 74 £43
S et SFAY 7F A FERS G
W] ArEaR gl s E e nEE
zgjo}, neo|aZE FollA 213159 polyunsaturated
fat2 56 AFET A Xel= polyunsaturated fatty
acidg ks QIAAC] FREEE FlsiA e
AL NEEY 5 AT = A

ALHUFEE HA2]8laL bromobenzene® &2 =4

Table 1. HIV-1 protease inhibitory effects of the extract
of Rosa davurica and hyperoside

sample extract concentration inhibition (%)
water 100 pg/mL 478 + 2.6
leaves
methanol 100 pg/mL 295 + 14
stem water 100 ug/mL ~ 495 + 3.7
methanol 100 pg/mL 270 £ 22
root water 100 pg/ml.  32.0 £ 6.7
methanol 100 pug/mL 374 £ 34
seed water 100 ug/mL 66 +74
methanol 100 pg/mL  26.0 = 1.0
pericarp water 100 pg/mL 6.5 + 5.7
methanol 100 ug/mL 21.7 £ 8.3
hyperoside 200 uM 24.6 + 10.1

The results are the mean £ S.D. of 3 replications.
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Table II. Effect of the extract of Rosa davurica on the
hepatic lipid peroxidation in bromobenzene-treated rats
n vivo

group dose (mg/kg) content™® %
control 20.8 + 3.08°
bromobenzene 460/ i.p. 56.5 £ 8.92° 100
root extract 500/p.o. 429+ 495 76
seed extract 500/p.o. 495 + 529" 88

Rats were orally administered by the methanol extract of
R. davurica daily for one week and then bromobenzene
(BB, 460 mg/kg) was i.p. injected four times with 12 hrs
interval for final two days. Rats were decapitated 12 h
after the injection of BB treatment. The values are mean
+ S.D. of 5 animals.

Values followed by the same letter are not significantly
different (p<0.05).

*unit: malondialdehyde n mole/g of tissue.

< FE3 879 HF A e BEst
Atk = bromobenzene FHZ FisiR| A AL
bzl sl 172% F7 =AU o] T JEA
U5 el ¥ &89 500 mgkg BT AA
oM 2 24% 2 1202 F3Fo] EJti(Table
). weh AEAGF] Bale} Rojle EAEEQ
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A EAZ vehliich. o] 289 oA Eld
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