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THP-1 £ E K41} iNOS .COX-2 & NO .PGE2
B #ik, fE#E FIH TNF-a JL-18.1L-6 il IL.-8
9 mRNA AR

JIg Z B (Lipopolysaccharide, LPS)f& &5 2% [
I3 44 T 00 L 2, o A DA G U AR 2
43 ¥ (Pathogen —associated molecular patterns,
PAMPs), 38 i 20 i f5 | i 88 2035 52 K (Pattern
Recognition Receptors, PRR), Ul TLR4 i 5 P
SR ARAE H ¥4 4-HNE 1 AGEs J& 32 (1 4 3
A RABL A H] 4T (Damage—associated molecular
patterns, DAMPs) , 0] &8 o 47 4 5k 52 2R AL S AL 1Y
15 %% B B 26 1 32 K —1 (LOX=1) , B 3001 0 32 £k 28 o5
72 3% 1 (RAGE ) % PRR M Z 1R85 & - F 4
i S X 3 AR A R DL R AR R T
3 32k AN [7) 52 A 038 A S ST I JBORT 58 S
V- I BUBR AR €8 X6 33X S 5 B 114 48 A IO RN AR O
A M IIRE, H T M A EEE

ASCLLF- BB R JsURE, SR A AL v 42
WOHAE 6 W47, 8 KL IR E 0T, LR SRR
IR AT 2 AT 44k UPLC 454 ESUMS %5 & F
A BB 4 o 4. 0 5 L LPS (AGEs (4
HNE 55 RAW264.7 4 5 E , BT BB AE
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1 MRE5FE
1.1 #RERH

F I BOLEEAE T 2018 4F 5 H K H LA,
Zobd bk Rl R e BB,
RAW264.7 /N B W20 i 2 0 R Be L g 4 it
JE

B (o3 Hral) oK QB (o 2li) LR &
s, bt Ae T B (a2l ) | O (faigat) 4t
A EA B A R R R, FEA R R B A
A);AB-8 RUKALMAR, [ HFIR M A R A FR 2
] ;Sepacore 12 g C18 TR {43 4%, %Ki+ BUCHI
{4725 7] s DMEM K5 732 3% | G 2 1% (Fetal bovine
serum, FBS) A2 Mk , 75 [E GIBCO /2~ Al ; B iR
2% 01 (Phosphate buffer saline, PBS), 7 & Hy-
Clone 7 A ; — LAk ZUR I A7) 6, g ot AR )
T AR ST T 5 WEWE W (Methyl thiazolyl tetrazolium,
MTT), 3= KEYHARGEFE P, — W)
(Dimethyl sulfoxide, DMSO) 4-¥8 5 TG (4-
hydroxynonenal, 4 -HNE). K W4 #F & g £ ¥
(Lipopolysaccharides, LPS).2", 7= 4 % %
W (27,7 —dichlorofluorodiacetate, DCFH-
DA), [ Sigma 50 2 w5 =% B B R 4N
(Sodium lauryl sulfate, SDS), I v pkA=fb B}
A1 BR A F) s TransZol Up % # \RT-PCR it
&, 2B EYHEARARA R BRI
¥ (Advanced glycation end products, AGEs),dt
SRR AE YA BR A
12 UFEHE&E

JJ600Y A5 & i 7 K, & [ B2 A 5 AC-
QUITY & S50 AH o 3% - i 3 15 A, S5 1E WA-
TERS 22 7 ;Q5000 %% 4h n] WL 2y 66 i1, 5L [
QUAWELL 7 & ;Infinite M2000PRO £ 3 fit i b
%, #Hi+ TECAN 24 ;CFX96 Touch 55 ¢ Y &
i PCRAX, SRR 2 ] 59700 24 PCR #7414,
FE ABI A H];CKX31 185 A Y s, Bk
W22 7] s BSA124S-CW 731 K F- , 7 1 3% 22 F1) 0
AL (AL R0 A R Rl ;NU-4750E CO, 40 K
Fe4f 55 [H NUSIRE 22 ] ; V=700 ¥%5 % R210 Jiié

75 R AL .C-620 R A A% R BT AL, B
BUCHI %8 2A F] s HH=-2 6 R K ¥ 55, 2 A BHEUR
#%;Alpha 2-4 LD plus & 7% AL, 75 E CHRIST
HT LA R A ;Sigma 1-14K /N & XA KB
O HL, fEE SIGMA A ] ; DL-S105 2 /R iR g iR &
ai, At SR A W R A B BT A F] s MINT
Q AR LB OML, dUa Ao AR 7 B R T A R
A,

1.3 Hik

1.3.1  BORACCAT R EEIC ATk FH T e 1)
FIFCERAE , (4 AL 3, HE B AR i 100.0 g, LALAR A
IR 0.1% 1 E 18 WP B WO R R, BRI L 1
10(g/L),50 C F#EK¥% 2 h, FH BUCHI V=700
LS Il U A9 B4 41T SR O, 2R J5 A BUCHI
R210 Jie % 7% K ASO 4 OB E A 7 e 7% e 4, 15 2 4K
AT AP

1.32 H¥ea st fEaHHERERS AB-
8 KL W BRFARE i i BT i FH 2 R ok e, S AE 6
T4 ,40 CRWERA KA G, 5 LR O BEYE 1
2 FOIAEE 12 h, A H 2 R, AU BIR R
H Alpha 2-4 LD plus ¥ 7 THEHLE T, 15204
Halifb s e B Ak .

A8 6 Ry R T W, 1 BUCHI C-620
o ) A S E AT G — P alife . B A R
Sepacore C18 [N, UizhtH A K2k B HHEE,
BEEENE .1 min-5% B;5 min—-5% B;6 min—15%
B;9 min-15% B;10 min-50% B ;15 min-50% B,
ik 10 mL/min , 809 K 520 nm.,

R A €0 335 e WSO B 4B €0 H R B WO 5 9T ,40 °C
R e ZE W 4 Ve R TR T AR AR A R T
SER S BT RN A S 5
133 BHAE 6 HF RS % E ] Waters
ACQUITY UPLC-ESI-MS, %5V BH B8 4L (4
B4y . 63 4> B R FH Waters ACQUITY UPLC
BEH C18 # (2.1 mmx50 mm, 1.7 pm), i Zh4f
A HE0.1% W BRKIER B h W B K6 BE PR i AL
WMF :5% B,0~2 min;5%~30% B,2~8 min;30%-~
90% B,8~10 min;90%~5% B,10~12 min, 34
MR 0.4 mL/min, #HEE 5 pl, PDA Kl £ 75
280 K 520 nm Ab Wi

il ] ESLIE & 70, FESH T . 6
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448 L 3.50 kV, HEFLHLH 20 V., HE LA & 60
L/h, TEAHE 1000 L/, 5 500 °C, 4 i
A, H#EH 50~1 700 m/z,
134 4MRigE RAW264.7 /N US40 i 2 85
T T 10% (R BOFBS, 1% (R340 75 i
T2 5 19 (PR TR0 550) 43 S BERE /) DMEM =5 0 52
EREFRIET FE 37 °C,5% CO, AL AT & T40
JiL 05 75 A6 B 3%, 4 40 BB 5 SR RIS 80% (1R FR
G380 W HEAT AR AR B 15 5% 2 00O R 0% At
Flaseids
1.3.5  4M0IE okl SR H MTT 32k il ~F B 2
PO AGEs M 4-HNE X} RAW264.7 41 it 1%
IS . R DMEM &5 B 52 4 8% 5% 5
RAW?264.7 40 ifd ¥ 2% 24 1x10° cells/mL 19 44 i 2
W, IMAF] 96 LA, F AL 100 pL, & T 40 i 5
FAFTIEE , EAMIC A R3] 80% L) I, R n]
T4 M3 T3 K

R BR 96 fLAR AL iE FR 3 i A PBS (pH
7.0) BCl A AS Ak B B 46 L1  AGEs f 4-HNE
WWOET , 25 A4 m A 100 nL. DMEM = #
AR ERFEFTRE 24h, WELS ARG,
B gi e 4 FLA0 100 wL. DMEM /8 58 4 1%
FEIEFN 10 pL MTT, 46 Z20FH 4 h, 5% )5 A 100
pwl SDS ¥, dFZLiFE 12 h, HU 96 fLAR , H
Infinite M2000 PRO £ I G il 4% (X 7E 570 nm 4k
W R LR B AR A0 M T
1.3.6 S ROS &0 R A 1.3.5 1 r 0k
RAW264.7 4 i £ 96 fLAk T ilF & 24 & 80%
DL B I ACAS [ v B 14 A6 401 1 W, 43 5 5 LPS
AGEs 4-HNE B F . 24 h J5, &ALi0 10
wmol/L i) DCFH-DA 100 wL, Zk¥£:98% % 30 min,
PBS ¥ 3 W % BRiiF B DCFH-DA, 5/ 100 pL
DMEM = B 56 4 8% 3% 5, & J5 & H Infinite

M2000PRO Z T R Big b A0 2 98 638 B (PR I
K 485 nm, &K 530 nm)

1.3.7 NO & & W % RH 135 9 5 ¥
RAW264.7 4 il 7€ 96 fLAk T iiF & 2= & B 80%
PLE I A [) e B2 A A8 €87 9 W, 43 0 5 LPS |
AGEs 4-HNE JL[A] 55 24 h, W HL 96 FLAR B 55 5
R NO R R & (e et ) T R
b HE A0 W, FH Infinite M2000PRO 22 1) it fiff
PRALAE 550 nm &b W5 WO RE 115840 L b3 U
NO ¥R ¥ .

1.3.8  RAEH FFRIKIKF- 15 it

1.3.8.1 & RNA M2 K RAW264.7 E g2 il
T 10 em? H5FE M A, I E 1x10° cells/mL,
BRI 4 mL, 35 5% 18 h 15 2G5 |, In AR 6] ¥
JERAE A H W, #5350 LPS AGEs 4-HNE
FEMFF 24 h, SRJFHEILAIA 1 mL Trizol 24 i
W, R A YR, A 200 WL S5, B R
A, I 5 min;4 °C, 10 000xg &0 15 min;
B2 TC OV 400 L, A5G K 2B BENR
5] #4204 RNA $2 Bl i) & U6 B 4l ik RNA, Jin
A 50 wL JC RNA K, ## % 1 min J5 12 000xg %
> 1 min 75 3] RNA %, 76 Q5000 %51 0] UL 43t
JEEETE B E RNA W B,

1.3.82 wWifst HU1.0 wg RNA,65 CHiAENE S
min; fIIA 4xDN Master Mix 2 pL, #MillJC RNA
MK 2 BARFL 8 WL, 37 CJ AL 5 ming JiITA 5xMix
I 2 pL,#% & E R (37 °C,15 min; 50 °C,5 min;
98 °C,5 min) , £ 9700 & PCR ¥ 344 b ¥E47 S I
IS cDNA 7E-20 C FA-7E#

1.3.83 PCR 5l Mt #H6 JE  E (Gen-
bank) | & 8 RAW264.7 4 M (1) 48 45E K 1 FE A
FEANHEAT S BT, TR S ik AR KL
PNEE R, R L,

&1 RAW264.7 EME MR EE FHIER

Table 1 The gene of RAW264.7 macrophage inflammatory cytokine
F- 903 514 7 3
IL-1B8 R 5’-TGCAGAGTTCCCCAACTGGTACATC-3"’
F 5’-GTGCTGCCTAATGTCCCCTTGAATC-3’
IL-6 R 5’-GAGGATACCACTCCCAACAGACC-3"
F 5’-AAGTGCATCATCGTTGTTCATACA-3’
iNOS R 5’-AATGGCAACATCAGGTCGGCCATCACT-3"
F 5’-GCTGTGTGTCACAGAAGTCTCGAACTC-3"
TNF-« R 5’-ATGAGCACAGAAAGCATGATC-3"
F 5’-TACAGGCTTGTCACTCGAATT-3’
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1.3.84 PCR A& TEELETIMA L L
cDNA #it ,3 wL J& RNA fiff7/K ,5 wL. SYBR 4%},
0.5 pL E¥#51497,0.5 wWL FHF5149, IR 41 )5 H MI-
NI Q £ R%E LB LALE L, B.OJEE CFX96
Touch SR %€ PCR A L4715 W . PCR 2
N AR P

%51 BrBE.95C,30s;

552 BB .95 °C,5 5357 °C,30 s;40 NEH

55 3 BB .95 °C,15 5360 °C, 1 min;95 °C, 15 s,
1.4 HESGITHH

B % F EXCEL 2017 K SPSS 17.0 %4 3k
et ot G R L Y E bR 22 R0 R ¢
K 96 54T 8 & 1, A OriginPro 8.5.1 #4742
,P<0.05 FnR R, WIRER 31K,

2 HRE5HH

21 THHBREBERINETELER
100.0 g V- B B 3 s AL AE 7 , 28 0.1% 58 2 W B

WA AB-8 K ALK IR AR B | LR L BRZE

WAl e A Ve R T RS 15 B AL 41 B R

0.64 g, V- BIBOR AL (O $2 RN 0.64% .,

100000 - !

80000 |-

il s

Intensity

60000 |-

40000

20000 [~

a4k J 9 48 @64 F UPLC-ESI-MS #E47 43 By
YE MR A 3 G 1Y S AR SO | BiE  IR B
B T] 545 L 45 6 SCBR A, 0 2 1 B B 48 )
T AR T B, T B B BOSAE €5 4 1 UPLC
L (L 1a) DL S A5 €833 04 6 7 7 JoT 3% 1] (&1 1h~
lg)s

wE 1 Kz 2 PR, FRBETHL%ED 6
FpAe oty W 1 0 3 50 4 1) — RIS B F[M+
HI" b mlz 611, B BTN mlz 449 Fl m/z 287,
HAp R B mlz 449 JEf TR 25 1 40 F % b
P FUBEM-162] 15 2 1 ,m/z 287 S REH RN
FIXF o F R (2R & 2 43 7 0 A 05 5k FLME R
19, 256 SCHR[18 204 I e 1|06 3 Fig 4 31K
REBEZR - O, B T 0S8 4338 i it e vk
e, 0 1 06 3 RN 4 430 ol R 4R K -
O A, REBHER-COHT BRHIREER-
OB C, 02 A S B — RIS B P [M+H]
K omlz 625, 8% KB mlz 463 Fl m/z 301, Hr
W BT m/lz 463 JE TR & 1 40 F 1A i ol
FLBEM-162]" 15 2 1Y ,m/z 301 & AT 25 [ AH X 43
TR (KL 2 o P AR R U TR ) 4 G

PDA 520 nm@1.2nm

0

3 4 s 6 7 :
T ER 1)

Retention time/min
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2.0x107
287 611
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2 1000

o
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g
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o s 6x10° 301 m
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i £ R ot
£ w8
= £ 7soa0’ &
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5.00%107 2108 F
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Fig.1

SCHR[21-22]E I 06 2 Fg 5 ¥ AT 25 K- C bl
T, e WA AR - OB A RIS E-—C
BEH B, 6 19 —Z000E 251 m/z T71[M+H]*,
R BTN mlz 609,mlz 463 Fil m/z 301, Hirp fi
R BT mlz 609 EH TRE 1 4 FHiai M-

UPLC spectrum (a) and mass spectrometry analysis (b—g) of rose anthocyanin

162119 21 ,m/z 463 EH TR E 1 0 F=F/ T
[M-308]5 2 1) ,m/z 301 =77 24 2 A XF 43 F
HORE 1 T ORMZEFR TR, 4546 S0k
[23-241EM I 6 HATZY -5 - .

R2 HRUBHANLEELR

Table 2 Identification results of rose anthocyanin
5 A% @ B 18] /min [M+HT* /m-z™ F&T/m-z! e H Ak
1 0.38 611 287 449 REFZ-—THHFA
2 0.92 625 301 463 BHE-ZTHEFA
3 1.51 611 287 449 REHF-—THHFB
4 1.73 611 287 449 KEHFE-ZTHEFC
5 3.27 625 301 463 HHE-—THEFB
6 5.76 771 301 463 609 R - EE-TAE

2.2 I3 % B H/AGEs/4-HNE ¥t RAW264.7

X RAW264.7 401365 J1 52 . aniE 2 B, 2448

B % 40 A i 1 89 22 i
*H 2.5,5,7.5,10,15,20,25,30 wg/mL i
BH B BRAE (0 A0 T RAW264.7 400, BFgs 46 (0

T B AT 7.5 we/mL B, 4IRS 71 KT
90% , % RAW264.7 4015 1170 B &5 , Sief
B KT 10 pg/mL B, 415G 7 35 4 25 %
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AN 17 3¢

Cell viability/%

control 25 5 75 10 15 20 25 30
AE A BT R

Concentration of anthocyanin/pg-mlL™

2 AERERZEEEFEX RAW264.7 HiE
& MRS (P<0.05)
Fig.2 Effects of different concentrations of rose

anthocyanin on RAW264.7 cell activity (P<0.05)

I (P<0.05) , Ui B 2o 8 ke B A6 €0 X 40 i 25 7 A=
— o B FEPE DT R AT 4 RS O ROt B 1
2.5,5,7.5 pg/ml 46 O W B 3R 17 5 22l 56, PE Y
S [ Bl B A6 €6 X RAW264.7 40 i 1 3t 4 4t 484k
YEHT,

2.3 BFEFX LPS FS RAW264.7 40 A S 4L 5L

ROS A 47 It
Percentage of ROS/%

ps - + + + + +
RA - - | pg/mL 25pgml  SpgmL 7.5 pg/ml
(a)

‘7 140 |

8 *

z

120 |
oy &
+ *#
H’é = 100 |
=%
= £ 80
=<7
Eé = 60 - *#
E=
40

Q — *#
in % *#
29— 20}

4

2

=]

<

I:TE Lps - + + + + +

RA - - 1 pg/mL 25ugmL 5 pg/mL 7.5 pg/mL
(c)

R B E 7K T B 82 i

KM 1,2.5,5,7.5 pg/mL (4L E 5 1
pe/mL LPSZ2E 6] 4b B RAW264.7 4l il , I 5 4
A5 X RAW264.7 40 i 404k 1 38 K 4 9 7K - 1 5%
M, 4Nl 3a,3b A, LPS Hl 5 , RAW264.7 41 i
B ROS A1 NO 7K 5 38 i (P<0.05) . ROS 5
NO Bl it i3 i — 2 B L Ui B T RAW264.7
Y H S AR ORI, 5 LPS ZHAR L, AR
Ak B A] R 25 FEAIL ROS /KK (P<0.05) , #8 (0 H Ji f&
WeFE R 5 pg/mL B, $0H ROS Bk i 7 FH 5ok
60T 1 40 L NO B B 28502 B AL €6 17 vk B 1Y
e ¥ 0, 2 B SR AN (P<0.05)

4 Jf 5 5E - R IR G5 R E 3c~3f iR, LPS
RIS, AN R AE H T 1L-18 .1L-6 .TNF—a .iNOS
WRE B G (P<0.05) . 5 LPS 4 AH LL , 46 €5 H 4b
FRAT &g 3 B AR IL-18 . 1L—6 TNF -« .iNOS 1) # ik
(P<0.05) , 30 H 77 =300

LIRS UL, AT AT LPS 5 S 1
ROS 1 NO 4= il S 20 i 98 6 H F 1y Rik , HAT
— & PR XA RAEA

110

t
Nitric oxide/%

ps - + + + + +
RA - - 1 pg/mL 25pugmL  Spgml 7.5 pg/ml

(b)
40000 -

35000
30000
25000
20000
15000

10000

IL-6 mRNA # %} 23k 4k
Relative level of IL-6 mRNA expression

5000

LPS - + + + + +
RA - - lpgmL  25SpgmL  SpgmL  7.5pgmL

(d)
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*#

TNF-a mRNA #H % % ik

Relative level of TNF-a mRNA expression

*#

LPS - + e + + i

RA = 2 1 pg/mL

(e)

25pgmL  SpgmL 7.5 pg/ml

iNOS mRNA A% 3R ik it
Relative level of iNOS mRNA expression

0.5

0.0
ps - + + + + +

RA - - IpgmL  25pg/mL  SpgmL 7.5 pg/mL

()

:*P<0.05 vs 75 1% ] #P<0.05 vs LPS,
B3 AEREHBEEEI LPS &2 RAW264.7 4 i ROS(a) NO(b) & 4 i # i€ B F IL-18(c) .IL-6(d) .
TNF-a(e).INOS(f) 85
Fig.3 Effects of different concentrations of rose anthocyanin on ROS(a), NO(b) and inflammatory factors IL.-18(c),
IL-6(d), TNF-a(e), iNOS(f) in RAW264.7 cells induced by LPS

2.4 AGEs %5 RAW264.7 4R % i 9K B 1L 1%

S 10,25,100,200,400,600 peg/mL () AGEs
Lb B RAW264.7 4, W57 AGEs X RAW264.7
IS H B, A 4a iR, 24 AGEs Jii ik
JEAR T 200 pg/ml B, 4 M6 S K F 90% , X
RAW264.7 4 i 71 Je b 5 m . 4 AGEs Jii it vk
JER T 400 pg/ml B 4 H3E 07 10 2 FE AR (P<0.05) ,
Ui I = MR AGEs Xt 40 M 25 7= A — e i FE bk
AT BEEARR 200 B35 7 PRIk 3 498 % 40 i 355 7 TG 5% i)
() AGEs Wk i & 37 RAEALAY . W&l 4b 4c H AT LA
F i AGEs JR v B 200 wg/ml B, AT LR 3
I TL-6 \TNF-a B35, I RAW264.7 41 i
PR RE . N, e 200 pe/ml AGEs B
RAW264.7 4l 7= 4 5 5E , IF PP F B BB AL £

120 -

3 =)
S S
T T

=3
S
T

YA A5
Cell viability/%

N
=)
T

[N
=3
T

o

control 10

25

H X AGEs 1% 5 RAW264.7 4 g Ak 107 38 A0 2 4
K520
25 TBEI AGEs 55 RAW264.7 i
R i3 B 5 i 7K S B 220

K 1,2.5,5,7.5 pe/ml B 46 €63 i & ik E
15200 pg/mL AGEs L[FJ4b B RAW264.7 41 fits , ]
FEAE X RAW264.7 20 i &4k I 38 K % 0 7K F
HI52 I L U Sa,S5b i, AGEs $lliU5 ,RAW264.7
I RS ROS F NO 7K 7 5 3 19 i (P<0.05) . 5
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Abstract Pingyin rose was approved as a new resource food in 2010, which is a unique rose resource food in Shan-
dong province of China. Anthocyanins were extracted and preliminarily identified from Pingyin rose. RAW264.7
macrophages were induced by lipopolysaccharide (LPS), advanced glycation end products (AGEs) and 4-hydroxynonenal
(4-HNE) to construct inflammatory model. The effects of anthocyanins on the production of reactive oxygen species
(ROS) and nitric oxide (NO) and the expression of some inflammatory factors in RAW264.7 cells were studied. Results
showed that rose anthocyanins mainly contained two aglycones, namely cyanidin and peonidin. A total of six anthocyanins
were identified, including three cyanidin—dihexoses, two peonidin dihexoses and peonidin-rutinose—hexose. Anthocyanins
could significantly inhibit the production of ROS and NO and the expression of IL-18, IL-6, TNF -, iNOS in
RAW264.7 cells, showing a good inhibitory effect on inflammation.

Keywords Pingyin rose; anthocyanin; identification; inflammatory; inhibition; RAW264.7 cells



