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Comparative study on in vitro anti-free radical activities of quercetin,
isoquercetin, and rutin
JIN Yue!, LU Yong', HAN Guo-zhu', SUN Hui-jun', YU Hong-shan?, JIN Feng-xie

(1. Department of Pharmacology, Dalian Medical University, Dalian 116027, China; 2. Department of Eatables
and Biological Engineering, Dalian Light Industrial College, Dalian 116034, China)

Abstract: Objective To assess in vitro anti-free radical activities of three flavonoids: quercetin, its

monoglycoside isoquercetin, and diglycoside rutin, and further investigate their structure-effect rela-

tionship. Methods
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Hydroxyl free radical ( + OH) was generated using H,0,/Fe’" system via Fenton

Lo 1=k
EEHE -BERAANEESHHME (30371744,30470055,20476017)
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reaction, superoxide anion (O,” ) using pyrogallol auto-oxidation method. Hepatocellular lipid
peroxidation and the rupture of RBC membrane were caused by ¢ OH. IC;, was calculated and used to
examine the anti-free radical activity. Results Among above four different in wvitro models, three
flavonoids showed extremely potent free radical-scavenging effects.
potency in hydroxyl free radical and superoxide anion (O,™) models and quercetin demonstrated the lowest
while the reversed results was observed in *« OH-caused hepatocellular lipid peroxidation and ¢ OH-caused
rupture of RBC membrane models. Conclusion Three flavoniods have potent anti-free radical effects in a

dose- and glycosyl structure-dependent manner. The anti-free radical activity potency may differ depending

Rutin demonstrated the greatest

on employed experiment system.
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T WER-HERREREYT) BRAdERN
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1.1 ZYS5EA-MEX.BHER AT . X
ERTUV¥EARSEVIBEAEE. RESES
98%., 48— % 3E.FeSO,.Na,HPO,,NaH,PO,, 4} %
=B RERHO.. XK EHE. BN, g
R.-ERER RAELZR, HHE=TH.

1.2 ZRHY . EHEBHM IR . FAEZKHELA,
¥ AT iE 8 : SCXK (AT ) 2002—0002, i@miﬁlﬁ
BREZRHYPOEH,

1.3 FEE.UV—754 kKB, TDIS—WS
EEEBFHTEE LU,

2 XBRAE

2.1 MBHHEC OH)rﬁr‘MﬁﬁJ“ 2 R A H,0./
Fe'*{k R ,#Eid Fenton KA « OH., HHEER
150 mmol/L pH 7.4 PBS 2.0 mL,7.5 mmol/L 4§
—%&3E 0.2 mL.7.5 mmol/L FeSO, 0.2 mL.AJq
WeEZ Y 0.4 mL.Z& 8K 0.8 mL f1 1% H.0, 0. 4
ml FREF, BRAFEGE. BEAEFRNET

.37 C fERAB S 60 min, FE K 536 nm LK

BE (A) 120 Apas 7 URBARE LY HA S
BR L ERBRGH - NBH AEILN Ang .5 UK
BAREGYR HO, KAP KA L EREEX
A, WRK AHICH Ase. HHERE. BHER
Q) MNEWEBEHXH OO EEHREEHET
B (UTERFABLBLEE . RIEZLEFBERE
HBREN 50% BYRIAEE.

W E= (Agg—Ans)/ (Age — Ang) X100%
2.2 WHBEAHEF O, HRAER" . RHASE=
MEELE FAO, HBRARESE=MNa AL
YT 325 nm A REEZBMEHX KA
EOANKEEHFETEN. BEME O, ERK
O, " 8K, B 0.05 mmol/L pH 8. 2 #) Tris-
HCl ¥ 4.5 mL FiRE%,25 C B 20 min,
A 0.1 mmol/L 48 =M 0.2 mL, RF %L
0.2 mL, /8K 0.1 mL,25 ‘C /KWL 4 min
B Ass{H,IER Aws. BBAFF L, A0Zy
Y1,00 0.3 mL ZRIEKHFEAR, A3 R, B
BN 4 min W Apsf8, 120 Agw. THERER
SCso.

HBRE=(Agy—Ang)/Agy X 100%
2.3 SHFS%EEELEABMEAERY . AREE
b 3E J5 B FF B, W ¥ 1 V5, B BB, LA A 2 R K R
15% S% BA% 0.6 mL, i AR RN R A Rk
BEHY, R EEBR 1. 34 mL, 4 HO 445
¥4 0.001 2% ,FeSO,2k 0. 015 mmol/L, 37 C &
60 min, A 1 mL 20% =®ME®RE 1 mL
0.335% HMACE 2,90 C /KB 15 min FH K
¥ H,1500X g B.L> 20 min, B EJE R T 532 nm
KLWE AE,CH Ana. URBKRBEYER
MR ENRGA R ERE AECH Ans I E
Znt g B B IR W 1Cs.

WHE=(Agp—Ang)/Aqs X100%
2.4 Xt -OHB|RMAPMBRR MR,
SEIF PRI, ACD (H# B4 85 mmol /L, H)
¥:# 71 mmol /L, %% 110 mmol/L) E41f 1 :
6 RBULBIBE. 1 500X g B> 10 min, KRR MK,
ABMKEFEL S FERMSOLEARBEER. &
REBEMARAO BRI 0- 2 mL B AL #
ARKELY, RMNBEAERR 3.5 mL, HP &
H,0, 0. 685% ,FeSO, 0. 57 mmol/L % pH 7.4 PBS
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150 mmol/L, 37 'C #%#E 60 min JGH(H,1 500X g
B0 10 min, B EH BT 500 nm AW E A KA
BK AER Ans  URIBKAE L YE B0 R AE
ERBGAH, MENE A H, B8 Ans ST EHYR
140 M R R 0 ) 2 3R Y 1Cs0.
MW E=(Aun—Ana)/Any X 100%
2.5 BoitEAHE BEY 2t iz‘,éﬁfrﬂ%ﬁiﬁﬁ
AT R YA XA F 4 #7
3 XRER
3.1 3 LAYER - OH {EM . h& 1 W A,3
FEYER -OHERZAYBEH XK. KHtH
AABL AR E Y=1.8327X—2.924 2, r=
0.993 9; B K E:Y=2.3181X—3.5001, r=
0.9982; B T:Y=2.6687 X—4.0527, r=
0.999 2, kiR 3 # LAY SCoIMFE:HT (50.8
pmol/L) < W £ & (53.2 pmol/L) <# ff
(73.8 pmol/L) . HAi B i BAERRENUF . 2T >
PHERSHEER.
1 WEX . BMERRSTRR -OH EALR (n1=5)
Table 1 Comparison of scavenging effect of quercetin,
isoquercetin, and rutin on hydroxyl free
radical (n=5)

c/ HRE/ SCso/

a (pmol + L—1) Ass % (pmol + L—1)
FAMMR - 0.71540. 015 -
it - 0.18840. 00944 -
AT 40.0  0.30840.008" * 21.3
48.0  0.41440.009* * 4.4
576 0.526£0.010%* 65.3
69.8 0.63540.010* ¢ 86.0 50. 8
13 3% 1 45.0  0.37640.008* * 33.5
54.0  0.45740.011** 52.6
64.8 0.55610.020" * 70.8 .
. 77.8  0.660+0.016* * 89.5 53.2
' 3% 4 50.0  0.31340.009* 20.7

65.0  0.390+0.010" * 3.1

%2 MER.BRMEREATRARO, ALK (1=5
Table 2 Comparison of scavenging effect of quercetin, iso-

quercetin, and rutin on superoxide anion (n=5)

a % c/ A MR/ SCso/
(pmol + L™1) % (umol » L™1)
FAXMH - 0. 01440. 002 -
il —  0.19840.00744 -
AT 123.0  0.14240.017* 30.2
159.9  0.12140.015* 42.8
207.9  0.06240.016" * 70.3
270.2  0.023+0.008* * 88.2 164.6
. BRMEX 123.0  0.15640.007* * 25.2
159.9  0.129+0.008* * 40.2
207.9  0.070+40.006 * 66. 6 .
270.2  0.03040.011* * 85.1 172.7
)% 4 123.0  0.175+0.012* 14.1
159.9  0.13340.032* 37.1
207.9  0.078+0.011"* 62.2
270.2  0.03840.006" * 80. 6 185. 6

(164. 6 pmol/LY<FMEE (172. 7 pmol/L) <
KEE (185.6 pmol/L). i H th B AR E W .
ET>RMEESHER.

3.3 3FBYME/NRIFS RIS ErrER:
RF 3., HREH,3HAYME D BTFSRIE RS
SEAZANBERXR. KEEAFBRIFH
W& .Y =0.426 5 X+0.723 1, 7=0. 996 45 5
K& Y=0.5178 X+0.031 9, »=0.998 6; 5T :
Y=0.487 X—0.113 2, r=0. 986 4, LR 3 #L 4
Y1 IC B : & (0.29 pmol /L)< FHE R
(8. 03 pmol/L)<PT (18.16 pmol/L), g T
SERRERT WMER>RREESET.
3.4 3FZYMH - OHF| K& K41 40 Mo R o RAE

23 MEXRMEERATHS/NRIFS%ER
HREBER (=5
Table 3 Inhibitory effect of quercetin, isoquercetin,
and rutin on liver homogenate lipid
peroxidation in mice (n=5)

.o c/ A%/ Csof
84.5  0.481:£0.012 56.8 4 5 Assz 50
109.9  0.636+0.013* * 84.4 73.8 (pmol + L1) % (pmol + L-1)
52 E A B S5P<0.001 ZAMR - 010740014 -
. il —  1.15040.10584 -
SHGEALE: "P<0.05 **P<0.01 (FRR) mEX 0.15 0.814£0.035"*  36.5
AL P<0, 001 vs blank control gr'oup; 0.30  0.62840.016* * 51.2
*P<0.05 **P<0.01 vs injuried group 0.60  0.4084:0.014" * 64.8
(following tables are same) 1.20  0.2934:0.008"* * 74.8 0.29
3.2 SHEMWRRO, MMM, ARz GREN,s WEE 16 Lo
HAYBER O, EHEAVERN LR, RHERA 9.80 0.575+0.040* ° 55.3
RSN REE.Y=1.971 X—3.971 4, r= 19.60  0.39140.037* 69.9 8.03
AT 4.90 0.84640.026* * 19.4

0.998 2; RM T E.Y=1.806 2X—3.541 2, r=
0.994 8; B T:Y=1.765 8 X—3.413 9, r =
0.9909, FiR3M A AYSCoMMMAF R BT

9.80 0.75040.080" * 41. 4
19.60 0.62310.030* * 51.4
39.20 0.453%0.052* * 65.0 18. 16
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H:R&4. ZREY,3FGHMH - OH 5| KM
MR REASANBREKR. KEBRBHR
SR A ME R Y=0543 6 X—0.105 6, r=
0.994 8; 5T :Y=0.631 X—0.346 1, r=0.996 7;
FWBER:Y=0.5826X—1.972, r=0.994 5, bR
3FALEY ICOHIUF M B K (13.1 pmol/LI<H
BEE (15.7 pmol /L)<ET (21.9 pmol/L), #
%l « OHFI & # 4L 40 Ha 1 1 29 1 I o BE O/ - M B2
E>RMBER>SHT.

£4 WMEXK.RHEERATHS -OH3IAMILHARR

HBER (n=5)
Table 4 Inhibitory effect of quercetin, isoquercetin,
and rutin on hemocytocatheresis induced

by hydroxyl radical (n=5)

a3 c/ ) Ao nie/ ICs0/
(pmol + L™1) % (pmol « L™1)
ZHMR - 0.0114-0. 006 -
$its - 0.55040. 01188 —
WER 9.14  0.34140.028* " 40.4
15.5  0.24640.047%* 56. 6
26.4  0.202+0.021°* 65.8
4.9 0.123+0.011** 79.1 13.1
RMER 143 0.31240.047* " 46.3
2.5 0.230+0.023** 59.8°
32.3  0.18440.020" * 67.7
48.5 0.122+0.018**  77.9 - 15.7
KT 13.6  0.36240.015" 39.6
21.8  0.298+0.045" * 48.6
34,9 0.20240.045** . 64.6
55.8  0.150+0.015"* 4.4 2.9
4 it

ABRT 4 HRRERYHESLE,BRA
MEBERRR. WHALREEA T 4% RN
R ERMLRRAMBEVER ODRFSIK,
ROHM) LHRRUEAMFERNER T EHE
ERBENFHET>RMERSHER, IR
HIFFEN R T ENNG B A J s 7 A Y R
Rt BT EFAR, B0 F PR R
RIS . EEHN,MFHERER, ELEK
AR AT B Y 0 F PR L&Y
AR BH I BB R LB R AR KOE5R,
RAADEE P TIERBRTEEET FMER,
FRTHIMER. FRMTEREUHSHRRL
AR EMERE X, TRERER  THSUT
BERAEX: (OHEERBEENEMESYENTHA
BT R ERRPARBESER (ORERRT
FREE PSR, (TS5 R AN ZER
DT RBTHEREMZERIPTRE. QOEMH

SHBREREE FRHNATFRETHELESR
BTHEN. 58 RETAXNRMLRNE
LURFI ] % o (4) BE 38 I3 38 7 22 18] o0 BEL 3R R
BEFAHEANEE SRR AMEREY. 54
X B BB FH R BB A IE i A R R, 3
RMERARTRRG TEARNLRERTHIE
18] S BB R BRI KA . FESiALE B R
IE 1 3Bz > fi 16 3% B FE AR 0 R RE AR 48 U AR i K
J3 > IE 181 38R

B FRARACGVHAAERNTIRES
MELBHEMRMER MEASXRTRERLTS
WRE TR R AN K ELE—ER. AHLRY
ZU.CHRINMBEMEEANEHEHERA
K, AN EEANNBERT RERABAELY
REABEUHTHREZEZL2HED, EHEUITRE
HEBRERAERETRAT AR LR R R
SEW . RFBSTEANX AR &R KR ELERR
Bl AR RXEAK B b ENAR B E G F A
A, H R E WA A YRR A B ER
Eof, LRARREREFRARARBAERERK
MR, : .

EMEMER-XXAGTALN . EARF
FIEFETEMER KRERPELF FHAR
RKARMEY RN EMERRBE-BER X TRk
RBAYARBHAAAARFEENE IR
MUA RO TFEMAALSREHRTHEE
B AWM RMA T HRRES, X T 705K
ROBRED . EARRIRMENTERELEY
HELERAMHBER, BRERNLE IR LE
BATE T PR B 0 B0 R DU H X R B[R]
FEAaY. ¥ ER3IHEHMHERNFERLEYHFE
W RGHLBEHRECSRAME. 2HFEEFBT
BRRATHHESERABEENZAHXR,
Hp M HER T E— B TR,
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Effect of Solanum nigrum alkaloid on erythrocyte immunity function in tumor-bearing mice
JI Yu-bin, WAN Mei-xu, GAO Shi-yong, ZOU Xiang

(Postdoctoral Programme, Institute of Materia Medica, Harbin University of Commerce, Harbin 150076, China)

Abstract; Objective To study the effect of Solanum nigrum alkaloid on erythrocyte immunity
function. Methods Studying the adherence between erythrocyte immunity and tumor-cell of S, and Hy,
tumor-bearing mice; By determining with fluorescence polarization (P) and accounting the micro viscosity
(1) with DPH as a probe the erythrocyte membrane fluidity of the S, and H,, tumor-bearing mice could be
investigated. Results S. nigrum alkaloid could increase the ratio of adherence anadem between
erythrocyte and tumor-cell and promote the erythrocyte membrane fluidity of the two tumor-bearing mice.
Conclusion The inhibition of S. nigrum alkaloid on tumor can be accomplished through improving the
erythrocyte membrane fluidity of two tumor-bearing mice and renewing erythrocyte immunity of tumor-
bearing mice.

Key words: Solanum nigrum alkaloid; erythrocyte immunity; membrane fluidity; tumor-bearing mice
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