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Abstract: The total phenol and flavonoid contents in the ethanol extracts from different parts ( flowers,
branches, leaves, and fruits) of Rosa macrophylla Lindl. were assayed, and their anti-oxidant ability,
anti-tumor activity, and anti-inflammatory activity were evaluated in vitro; the differences in composition
of secondary metabolites between the leaves and fruits of R. macrophylla were investigated by using
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UPLC-MS/MS technology, and the correlations between the secondary metabolites and their bioactivities
were analyzed. The results show that the total phenol and flavonoid contents in the ethanol extracts from
different parts of R. macrophylla are all relatively high, which are 123.96-277.93 and 80.20-714.73
mg + g ' respectively. The ethanol extract from the leaves has the highest total phenol content, the
strongest DPPH - scavenging ability, ABTS"- scavenging ability, and total anti-oxidant ability, and the
half inhibitory rate against human cervical cancer HeLa cells, human gastric cancer MGC-803 cells, and
human lung cancer A549 cells; within the range of 0—60 pg - mL™', the ethanol extract from the fruits
exhibits relatively low cytotoxicity towards mouse RAW 264.7 macrophages, and with the increase of the
ethanol extract mass concentration, the NO release amount from mouse RAW 264.7 macrophages
gradually decreases in a dose-dependent manner to some degree. The comparative metabolomics analysis
result shows that there are obvious differences in composition of secondary metabolites between leaves and
fruits, and a total of 175 differential metabolites are identified. The Pearson correlation analysis result
shows that there is a certain correlation between the bioactivities of the ethanol extracts from leaves and
fruits and their differential metabolites. In conclusion, the ethanol extract from the leaves of R.
macrophylla exhibits the strongest anti-oxidant ability and the best anti-tumor activity; while the ethanol
extract from the fruits has the best anti-inflammatory activity; usnic acid and acacetin, etc. may be the
material basis for the anti-tumor activity of the leaves, while epicatechin gallate, cyanidin-3-O-glucoside,

33 4%

indole-3-carboxaldehyde, trigonelline, and phlorizin, etc.

inflammatory activity of the fruits.

Key words: Rosa macrophylla Lindl.;
comparative metabolomics

& (Rosa Linn.) N3 4R} ( Rosaceae ) P43 1f
B)ZH— A8 v E A R
L 5C T 3w F ) AT 9T A rh TR B
R A AR ok HE IR O A 25 -
B NANTCEMEN, 08 Z Y RS
FEMYEEZE Y s B0 (R. rugosa Thunb.) 4i427F
(R. roxburghii Tratt.) *ﬂm;ﬁﬂﬂ(ﬂ davurica Pall.) A
A SR 2 Vi 7 98 E RN B 1055 05 i 1Y 2 24 b ok
PR e W 2 P Y & T (R
laevigata Michx.) fig 2% fift R AE KN, HA B R 55 )
B KD (R, damascena Mill. ) B BT/
UG IR A T W s A A
AT Z B EYIE RSy, A7 HOR TR 25 B
FHUHMERA B2 X, SR, BT 3% 548 H ) 1) T
K RAUR R T BOR 8 K E 5385505 J LA
“H R, Ok 5 i e A AE ) o ) o B A R 1Y
R FEAGE X B AR M) 2 o0 A T R HLIX, B
S BFTEAGE |, S AR 2 38 0 25 B P AR Bt i

K 4% ( R. macrophylla Lindl.) B8 A4 9% 6 =F
Lo T E PR s AR DUV e A
i, A TR 3 000~3 700 m Y L B AR s B
JERTE A KR X AT A3 A R, F TR Rt
AP R AR T FRGE LB S E S, HA
TP SR PR OB 9  RA R GE R il 5 s

ethanol extract;

may be the material basis for the anti-

UPLC-MS/MS technology ;

bioactivity ;

FEREHI AR 1 e Bk, 7 R 24 0 R R i A SR
GAET LY G I FBORS RIR RN R R RS DR
AR TR A HIE A 25 A B
i AR BT RE R 3 O S AR A2 R
WA WEIT R IE HA Wi E R sy, S5 F b, AR
I\ 2 P i s L7 R A 5 i, XoF AR [ 8 7 4
13 RIS B e DA AR A1 B B AR 18 S LA K e P gge
FPLR TG PEREAT TR 05T, FIH UPLC-MS/MS $
AR T MR A = W 4 22 5, 904 45
T AR T A S A, DA A R A ) A%
G AL L B AR | IF Sy otk — 20 I & A
FHEEBEHSAK TS FN L3055 |

1 A7 &

1.1 ##

BEX KI8T 2022 45 7 H R A =/ &g H
FITH (ZR4 99°37 ~99°40"  Jb 4 27°49' ~27°55") ,
e RO R 2 e MBI S o e B e RETT
JE A 200 ¢ #fE, 3 40 Hi, 45 .

R (TP Er A 39 B RN 4 2 B ) 5
SR S [ A RS R AE MR A FRA AL A
PUAAALRE IR D) & (ABTS %) FlS BT A AL fE
R & (FRAP 36) W 3 38 = RAEYH A K
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A BRZ F) ; DPPH Bt 48 A B8 7 45 a8 58] & A1 Cell
Counting Kit—8( CCK—8) & Jfg 3% 7 7 1 A I 1751 4 )
A AR A= B (L) A FRA R NE 508 Hela 41
M N B MGC—-803 #iiffL A ifs A549 2 M A/
RAW 264.7 EWg4i e 7 20068 7 58 A4 ar B4 A R
/3w ; DMEM/F12 1555 2 DMEM & b8 15 77 2 i 4
I | JBR 2 R TR (AR B 4 %00 0.25% ) T 36
Gibeo 23] ; —F AL A (NO) &l ik 7] &g [ b 5t i
Bt A= R E A BR 2N w5 TR S (38R a5 20
W4 F 75 Merck 23 w5 IR (B35 2) W 13 v [ BT 47
TR w5 H A 3R 4 o B e E g B Al
Nexera X2 UPLC % 48 &5 840 W AH 635U [/ H A
Shimadzu 2 7 ; 4500 QTRAP £ I Ji 3% 1 g [ 35
Applied Biosystems 23 7] ; R—210 Jef% 7% &AM A Hii -+
Buchi A #]

1.2 FHik

1.2.1 H&H4&  FREWEERES 100 g, A 200 mL
PRFI 8 70% L5, #E75 (300 W .25 °C ) 255X 30 min
J57E 12 000 r + min”" 25 CEHBTEO 10 min,BﬂJ:
TH, IEEEGRI 4 K, A IO, T H R-210
e 75 RAL BRI FNG , O T, B T =20 CLRAE
#H

1.2.2 EB RAFmA&Eale (MY 8 (TP)
iR R0 6 I T i o AR A 2 e o
LI £ D S B i, B R AR TR
TN REM SRS TS RER,

1.2.3 #afese AnlZ i DPPH HiAfbie 1t
W7 £ K DPPH - & BRBE T, (S bt A fb B
R & (ABTS %) £ 00 ABTS' - {§BR#E 7, fii
SPTAALRE T R R & (FRAP %) R IS BT A Ak
fiE71. DPPH - 15 BRBE S F1 ABTS' - 5 bk g J1 ¥ LU
Trolox F H#/R , BHUEILBE IV Fe™ H R FR
1.2.4 FAPBEENZ  NE U Hela 418N E
Jim MGC-803 4l ifs FI A filidis AS49 LT 37 C &
IHEL 5% COLZAF T A& IR 53 80 10% g 4 1L 7
AR 1% WH (HHFTERERSW) 1Y
DMEM/F12 5845 35 5Lk 411595 . BL100 WL X4
I 11 P e 40 6 1) B A R VRO A 96 LA, B FL 4
Jitd 8x10° 4>, FRAHMUIGRESS A 200 pg - mL™' 4536
B LR AT A5 B R, i 5 AN E AL F
24 h Ji ,f# ] Cell Counting Kit—8( CCK—-8) 4 ify 1 %
B PRI 75 A6 DU 240 B 3% 7, i GraphPad Prism

9.0 FRAF 1A 45 FRA £ T U % T 984 200 1 1) 2F= %5
M (1C) o
1.2.5 #EFMMZ /N RAW 264.7 B W4T
37 C MK 5% CO, 514, il & R B4y H
10% Jify 4 1L 55 AR B4R B0 19 WAL (T e R R IR G
W) 1) DMEM (=i 58 @ R SR SLE AT R 95, R 40 L 0
BEJS A 0.5.10.20 .40 .60 11 80 pg + mL™"' £ &B4
TR 3 Cell Counting Kit—8 ( CCK-8) 4 Jifg
e ARG DN 3R A I 45 AN 2 T B TR %o /0N B
RAW 264.7 EWEA My #8040 0E 1 i35
SRARRELIE 7 = (O b 2E WO B — 3 500 % BRI O ) /
(X HRZH W' 3 -5 706 BRI ) 1 x100% , — ok
Vi, AL 7 A 80% B TA Sy et il 3K 4 i TG 40 i
BT

B 100 pol i 5A 1 300 A 15 0 40 1 2 4
T 96 FLAR , LA 4x10%4>, 15 40 A I B J
A 0.5.10.20 .40 F1 60 pg » mL™ 5 Z B2 B R4
WALPE ;6 h G IMASA 1 ng - mL™' JEZHE(LPS) 1)
TRA IR T RIEVE N 518 h 5 B, R A
— 5B A (NO) A3 770 6 46 0 8% 7= 56 b NO BE i
i, LR s A 9 AE 7K
1.2.6  vHA= R ok AR A
1.2.6.1 HERHEEC FRIOEE S 50 mg, ITA 1 200
pL . =20 °C Fl¥ R TR 73 21 70% I — 7K P9 A 4 B
W, B 30 min PABE 1 IR, BEIK 30 s, LB GE 6 1K,
12000 r - min~" 25 °C £&c1F F &L 3 min J5 B F 3
W, LB IR (FLAR 0.22 pum) XF 3% RT3 %,
FEA IR THERE B, T UPLC-MS/MS 4347,
1.2.6.2 WA AE LM A% Agilent SB-C g
(1.8 pm,2.1 mmx100 mm) . WhAH A AR5
0.1% R - B2l KW, i s A B AR 734K 0.1%
H R — 2 I Vs DE BB 2 0.0 ~ 9.0 min, (R FL43 5L
5%~95%B;9.0 ~ 10.0 min & F43%L 95% B; 10.0 ~
11.1 min, B35 5%B;11.1 ~ 14.0 min, A F4 5L
5%B. Wik 0.35 mL - min™", #E1E 40 C, k&
2 ul,
1.2.6.3  JUiG&M  RAHMIS &1 I8 (ESD) 755
T3 LR 5 500 V(IE B TR Fll-4 500 V(18
L) T RERE ; QQQ FHHR ] = H U ZAT il
14 22 SO0 W ( MRMD) 552X, -0l e Ak (030 &%
HoTAE D B TIRIRE 500 °C, Ay £
HLHE (DP) Al e ( CE ) ik, 52 451> MRM &1
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1.2.6.4 AU W@ e B 2Tl dE =
£ (https:; // cloud.metware.cn ) f) MWDB 45 )4 , #95
ZYOEAF RSV BOEE AT B IEAL R AF S
LA B g HAl 53 o S W) S ) R B 1 1
{55, RHI MRM #E:000#r A7 ¥ o 1, fdi I8
At -5 3 BT AR YA JC W B 0 LA 4 B (PCA)
HA MBS A8 1E S Dl /)y — 31531 73 B ( OPLS-DA ) ik
AR 20 27 o B, A8 & 15 H 21 (variable
importance in the project, VIP) Sz Bt T 4% A% 1 X 45 2H
FEA S S S B0 S e R R RE ), 8 R Ry 2 0 — 2
Y VIP> 1 I 3200 d 0 4 (W) 43 i A 3 Tk
A VIP (5454 Student—¢ R 50 1 P {H A1 2 F A5 4L
(FC) 55 252 Q= 4, L VIP>1.0 FC>2.0
2 FC<0.5 H P<0.01 Abrufidiit2e AR
1.2.6.5 Pearson fHXMM T [ HIELE =& H Y
AR HIREF AL, R Pearson A6 RE /T 22 57
R P9 5 A W T Pk 22 (8] B9 DG BK, {fE ] GraphPad
Prism 9.0 A2 Hl A
1.3 HiRAAE

DL ESess 8 E A 3 W, S5 R UCEE I,
GraphPad Prism 9.0 {4 B2 50 B4 , >R FH BRI R
5 22O Wik AT 22 v BB M b o

2 HERAH

2.1 AERUZERRYEBMAEWNIERRE
LBE S1EM

X RMFERAE A SR S Y i S B RS
PR e L PR RE BRI TINE AR AR 1, &
R B R BARARYO I B AE R, 23

S} 277.93 .257.52 204.02 123.96 mg - ¢ ', Hrh 2,
RESE IO R 1 i S A 25 AN 2 LA Ao ] 22
S, SR B s AR OO R R AR
Iy 714.73 254,10 ,153.97 .80.20 mg - g ', Hi,
16O BESE U2 BT 5 it S 22 AN B 2 Fofh A%
TV [ 25 5 W 2

LR (K 1) RN, DPPH - IR AE 1 i s 21K
MR Ryt A 4B R, 3 il 42.25 38,55, 30. 16,
14.46 mmol - g71 JHA 2 I RGO DPPH - W R
e SRR A R AR 2E 5 2%, ABTS -
T BRAE ) B R 2R UM B A6 S, 53008 4.50
3.98.3.65.1.86 mmol - g™, £ HBA7 6] £ B B 1)
ABTS - J5bRAE I 22 R W, SbiE e )& 24K
WU A% AR, 435I 9.05.8.60,6.92,1.92
mmol « g~ i R ZBEERHUY Y ST RALRE T S
M K EEFRE, G EEERAEE, 3L
AALRE TP R bR i FAH ] R PR L RE T 3T
e E SR =

RMR LA 0 2 B ) R
TR fE T fcik TSR £ B B 1 5 B 7 i e fIK  BiE
fbfie )55 .
2.2 AN[EEMLZ EER BN i B iE MY

K F A AE B SR O BERR B N S
HeLa 4l A B9 MGC—803 21 il FI A6 A549 4
FLA BN 3 (1G5, ) Wk 2, 45R Bos A [RER A
ST 3 Fof i J6 200 it 154 5 359 26 B0 o O [ R
AIAN AR, e, 4 ASEAL 2 BESR IO XN
MGC—803 4 A A8 R 4 e 1C, (B /T A
B350 HeLa 40 M9 ANl AS49 40, R —E
MRS, WRFERROLE M SRR BT N e
U Hela 4100, A S 98 MGC - 803 4l Jiid £ A fii 4
AS549 ALY 1Cs, 3555 /IN , AT e 3 M e e, ok

®1 AMEREFRMEZERRYNEBMEEMSERLRANESN (XLSD)Y

Table 1  Total phenol and flavonoid contents in ethanol extracts from different parts of Rosa macrophylla Lindl. and their anti-oxidant
ability (X+SD)V
. o } ; . B} DPPH - 7 ABTS* - 35 % HPiEf
fiigid MR/ (mg - g7')  KEEIEE/ (mg - g") -~ . - T 2 -
. AE 71/ (mmol - g ) it 71/ ( mmol - g ) At 71/ ( mmol - g )
Part Total phenol content Flavonoid content . . . . .. e
DPPH - scavenging ability =~ ABTS*: scavenging ability ~ Total antioxidant ability
AE Flower 204.02+12.74b 153.97+27.23¢ 30.16+3.99b 3.65+0.11¢ 6.92+0.23a
A% Branch 257.52+8.79a 714.73+47.38a 38.55+3.09a 3.98+0.16b 8.60+1.10a
it Leaf 277.93+5.63a 80.20+27.23¢ 42.25+1.35a 4.50+0.14a 9.05+1.04a
SR Fruit 123.96+8.26¢ 254.10+2.07b 14.46+2.44c 1.86+0.01d 1.92+0.78b

D @3 R E NG TR R 22 57 8.3 (P<0.05) Different lowercases in the same column indicate the significant (P<0.05) differences.
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Table 2 Half inhibitory rate of ethanol extracts from different parts
of Rosa macrophylla Lindl. against tumor cells (X=SD) !

%Mﬁ Part ICSO Hela ICSO MGC-803 ICS() A549

£ Flower ~ 109.40+23.15b  32.62x1.53b 193.00+3.39h
B Branch ~ 109.504.63b 32.37+0.56b 162.60+7.24b
M Leaf 71.27210.67c 19.28+0.58¢ 158.10=8.21b
H Fruit 369.70x13.15a  160.80x19.18a  572.40x85.67a

P 1ICs0 et » 1Cso wee—s03 » ICs0 asag : 20 W AR N F SV HeLa 4 A
H MGC - 803 ZH i A1 A i 8 A549 4f JiEL 19 < Ko il %
Representing the half inhibitory rates of human cervical cancer HeLa
cell, human gastric cancer MGC—803 cell, and human lung cancer
A549 cell respectively (pg + mL™"). [A31 iR [F/NG 78RR 2
S5 22 (P<0.05) Different lowercases in the same column indicate the
significant (P<0.05) differences.

EACTIRL, R 22 (1G5, KT 100 pg - mL™")
o AL BRI 3 B AR 1C, 1 525 R
AN AR (B SR 2 e i WD R K
Pl AT O BRIV LA — 2 B g 16 1, LA 2,
P B EL A e e 1% P e
2.3 RZERDYRKAFETEN

TSR K PR, K3 3 K i SRR B XTI
L RAW 264.7 W5 4 A7 358 K 1) 4 B 25 7k | i 6 TG
B (1 pg - mL™") DUNPTRIG AR B, (A(E
RGN, R ORI 0~60 pg - mL™' {5 [H
I, /NEL RAW 264.7 B EARAETE 1 X813 80% , KB
BN EEYE (] 1-A) Bk E 0~60 pg + mL™!

Cell viability

4

AR J1/%

0 5 10 20 40 60 80
LRI R R (ug - mL)

Mass concentration of ethanol extract

WFSE R 35 7 2 B4 U T R 0 1 25 2 (]
1-B) Br: I 28 (LPS) m & # % 5 /Nl RAW
264.7 BWEAAMRER NO, 2B LPS 15 T (1 /N L RAW
264.7 LR RAEA IS D, Bl A SR O EE R HL
Yy TR EE RS IN, /NBL RAW 264.7 BRI NO B
BT TR, I EA — R AR XSS R
BRI B3R BB U HLAT — 2 LRI M
24 MAMRZEBRNYFESRE=HHEEM
ST

F TR A R SR 2 BB B 1 2 W PR A
FERER 225 KR gt AR 2 B R U i AE AR
=2 2 S A TR 24 e, RS ) 325 4
&Y, I3k — 74T PCA (K 2-A) F1 OPLS-DA
(E2-B) 7#r, 25w i HER AL B P A
A 5 %) 4 B R 9 | & A P R SR U A AR =40 %) 2
AEEB B ESR,

R 175 422 AR =, Hod A 123
MW=, BAH 52 NS, Gt
FISR B HU s 8 5 F B (VIP) HE£4 T 30
()22 AR =4, 45 - (£ 3) Bon i VIP (HHEH
I 30 22 AR W o e s Ik F U R,
M2 b RS i T Aok 5 SR b VIP (EHES HiF 30 1Y
22D A S IR IS S RS A e RN
Ji, Herp B A2 5 RO,

30

NOFE/(umol - L)
NO release amount
—_ —_ ) )
o wn (e} w

wn

0 CKO CK1 T1 T2 T3
AbFR Treatment

T4 T5

CKO: 0 pg - mL™' ZFEHEBUALFE 0 wg + mL™! ethanol extract treatment; CK1,T1,T2,T3,T4,TS: 2510 & A 1 ng - mL™ I8 281 0.5.10.,20 .40,
60 pg - mL™' Z BEHE B AL B Treatments with 0, 5, 10, 20, 40, and 60 pg - mL™" ethanol extracts containing 1 wg - mL™' lipopolysaccharide
respectively. * , %% ; JMFIRE CKO(0 pg « mL™' L B4R ) 4b B 22 57 18 2 (P<0.05) FH 2 3 (P<0.01) Indicating the difference with CKO
(0 pg - mL™! ethanol extract) treatment is significant (P<0.05) and extremely significant ( P<0.01) respectively; ##. #/~n5 CK1 Zb3122 W B3 (P<
0.01) Indicating the difference with CK1 treatment is extremely significant ( P<0.01).

B1 AMEBRZERIY/NR RAW 264.7 EBEITE S (A) FIE S HEFSHMER NO(B) BI85
Fig. 1 Effects of ethanol extract from fruits of Rosa macrophylla Lindl. on mouse RAW 264.7 macrophages viability (A) and
cell NO production induced by lipopolysaccharide (B)
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®. L Fruit; A; M Leaf. 55 HP 5 43 L8 1% 050 X E0E 52 19 fi# B R The percentages in brackets indicate the interpretation rates of the component to
the data set.

2 KHERA IR ZERR BN R E 5789 PCA Bl (A) #1 OPLS-DA 557 E (B)
Fig. 2 PCA plot (A) and OPLS-DA score plot (B) of secondary metabolites in ethanol extracts from leaves and fruits of
Rosa macrophylla Lindl.

F3 TERFEEM(VIP)HEEE 30 HAMEEM R ZERIY PN E RRE=Y
Table 3 The top 30 variable importance in the project ( VIP) of differential metabolites in ethanol extracts from leaves and fruits of Rosa
macrophylla Lindl.

1C= 4 Metabolite log, Fc P {8 P value VIP
M Leaf

1-0-% & B2 T #2 1-0-p-coumaroylquinic acid 5.03 0.000 002 1.078 27
2 Fh -3 F A KL H iR 2-amino-3-methoxybenzoic acid 1.70 0.000 042 1.078 26
A>JEHiI Umbelliferone 4.19 0.008 379 1.078 24
5-0-HETBHTERMR 5-0-galloylshikimic acid 1.23 0.000 102 1.078 22
4-TIMEBEFE BLBR 4-caffeoylshikimic acid 3.72 0.000 004 1.078 20
4-0-X 75 SR 4 TR 4-0-p-coumaroylquinic acid 2.65 0.000 111 1.078 19
2,4- "B IEFHEHIR 2, 4-dihydroxybenzoic acid 6.82 0.000 008 1.078 16
- k-3 ,6- —-0-B-D- ¥ & T BEH 45 W 4-benzoyl-3,6-di-0-B-D-galloylglucose 1.37 0.000 029 1.078 14
5-0-MNHEREZE 5K 5-0-caffeoylshikimic acid 1.43 0.000 076 1.078 14
5-FHk-3,7,4' - =FE LT 5-hydroxy-3,7 ,4'-trimethoxyflavone 3.86 0.000 581 1.078 12
WIHERZ 2.7 Ethyl caffeate 1.75 0.000 200 1.078 05
+ B E R Terreic acid 3.65 0.000 222 1.077 99
T S H S Methyl cumalate 5.53 0.000 222 1.077 99
4-0-F LB TR 4-0-methylgallic acid 2.68 0.000 160 1.077 98
TIRBEE TR R Digallic acid methyl ester 1.16 0.000 245 1.077 95
1,6- ——0-& & FRt-2-0-%F F it -B8-D- %M 1,6-di-0-galloyl-2-0-p-coumaroyl-8-D-glucose 3.15 0.001 351 1.077 93
itz % -3,3' - B ¥ Quercetin-3,3’-dimethyl ether 6.75 0.000 247 1.077 91
21 B FE-6-0- H LA & Ml 2-galloyl-6-O-benzoyl glucose 3.14 0.000 813 1.077 89
X BB T IEH iR p-dimeric galloyl methyl ester 6.03 0.000 383 1.077 88
T-#F—2H-1-ZE I -2 7-hydroxy-2H-1-benzopyran-2-one 5.94 0.000 002 1.077 87
3-T ATt -6-0— 4 I B 2B 3-galloyl-6-0-benzoyl glucose 5.41 0.000 324 1.077 85
AR Usnic acid 1.96 0.000 038 1.077 82
P2 R Cryptochlorogenic acid 1.03 0.000 566 1.077 80
LA WE Acacetin 1.23 0.001 070 1.077 75
T 2 Z A5 Bl Naringenin chalcone 1.96 0.000 782 1.077 73
5-#23-3,4- T H F-5-LFEEIE -2 (SH) - 5-hydroxy-3,4-dimethyl-5-pentylfuran-2( 5H) -one 2.92 0.000 866 1.077 73
Hit e F-3- (2" B FIE) ZEHIEF Quercetin-3-(2"-galloyl) rhammoside 3.72 0.000 384 1.077 72
4= T BE-6-0-7% H Bk %5 B 4-galloyl-6-0-benzoyl glucose 2.67 0.000 336 1.077 66
JEHFR Gentisic acid 2.15 0.000 019 1.077 64

M- #5 2 Penduletin 2.66 0.001 308 1.077 64
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#4533 Table 3 ( Continued)
9 Metabolite log, FCV P {H P value VIP

B Fruit

3,4'- "33 - HEHZLFEIE 3,4’ -dihydroxy-3'-methoxypropiophenone -9.48 0.000 040 1.078 15
1-0-(3,4- "33 -5-H F 2R W L) —# & #H 1-0-(3,4-dihydroxy-5-methoxy-benzoyl ) - -1.77 0.000 232 1.078 10
glucoside
23-HIfE-2,3,19- =5 FLAE R - 12-)f - 28R 23-formyl-2,3 , 19-trihydroxyurs-12-en-28-oic acid -2.52 0.000 383 1.078 09
6-C— AL -2— I 2 Z 6-C-glucosyl-2-hydroxynaringenin -6.64 0.000 659 1.077 92
FILZEE WA THREE Epicatechin gallate -5.84 0.000 003 1.077 90
RAEHE-3-0-H%IFEFT Cyanidin-3-0-glucoside -1.22 0.000 173 1.077 90
ZHEL 45T Spiraeoside -2.50 0.000 296 1.077 87
A5k —3—-FF 8 Indole-3-carboxaldehyde -2.93 0.000 037 1.077 82
JEILESHR 1-0-Z=F4F Protocatechuic acid 1-O-rutinoside -2.97 0.001 317 1.077 82
B BEERTR Pomonic acid -3.08 0.000 199 1.077 62
5,8-"FH-6,7,3" 4"~ DU H S LW - 8-0—-B-D— i A Mt 5,8-dihydroxy-6,7,3" ,4'- -2.13 0.000 472 1.077 49
tetramethoxyflavone-8-0-B-D-glucoside
P K Trigonelline -4.97 0.000 449 1.077 49
JELZEER — AHBEFH Protocatechuic acid xylosyl xyloside -2.73 0.000 266 1.077 49
18- AN B 18-hydroxyeuscaphic acid -2.05 0.000 000 1.077 17
A-FRFMEMR A-hydroxyquinoline -4.52 0.000 053 1.077 05
EHENREZ Betulinic acid -1.42 0.000 676 1.076 99
Wit e 2 -7-0- %W Quercetin-7-O-glucoside -2.02 0.001 333 1.076 96
JLA R -4-B-D-M M FLM Catechin-4-8-D-galactopyranoside -1.64 0.001 950 1.076 52
PH:#ERR B2 Cinnamtannin B2 -3.80 0.002 288 1.076 27
1,3,6,8-PU¥EH-2,5- — I EH-9- B 1,3,6,8-tetrahydroxy-2, 5-dimethoxyxanthen-9-one -1.38 0.003 770 1.076 25
5,7-"¥3-3,6,8,4 U LR 5, 7-dihydroxy-3,6,8 4’ -tetramethoxyflavone -2.48 0.000 951 1.076 12
3-FH-2-ZEH iR 3-amino-2-naphthoic acid -2.39 0.002 934 1.076 07
1,2,3,19- U SR FE RE B 124728182 1 ,2,3,19-tetrahydroxyurs-12-en-28-oic acid -3.22 0.000 444 1.076 02
[A) ZZFEH £ m-aminophenylacetylene -1.67 0.002 144 1.075 54
2 4F Phlorizin -2.07 0.000 089 1.075 54
1,3,6-=¥3-2,5,7- = HI-9- B 1,3,6-trihydroxy-2,5, 7-trimethoxyxanthen-9-one -1.83 0.000 067 1.075 13
LA BR 6 A M S A B Protocatechuic acid glucosyl xyloside -1.97 0.000 086 1.075 11
N-(2-¥ 55— 4-H E I ) ZWEME N-(2-hydroxy-4-methoxyphenyl ) acetamide -3.31 0.001 125 1.075 11
WA REERER Hederagonic acid -1.89 0.000 381 1.075 03
JFEAEH 2 B1 Procyanidin Bl -1.26 0.001 171 1.075 00

DFC; 2532455 Fold change.

I P 4 B v 22 S A ) B i S R B R
(1C ) BRI PE AT EE R (8 3-A) iR . SRR
Y22 SR &S 10, EARFE UG,
1-0- X 4 TR 2 - & H -3 - A LR iR A
JEHR 5-0-% & FBE2F FiR 4-WHEREZE R R | 1 il
IR R EE X R TR AR 7k
2H-1-2R I ML isg — 2 ] | P 85 iR | P R R | 42 3 XK
M B S- -3, 4- " H -5 sk
-2 (SH) -l 5 A H 8 MGC - 803 4il Jitd £ A fiti i
A549 ZHMLRY 1C, [ ¥ 5 7 AR 5C , U I i 2 22 S A
P SN B S MGC—803 4 it A1 A i A549 4 fifg
WEMERIEA G, 2-F I -3-F R EAEF IR 5-0-%
BT IEZE AR 4-WHEBESE SR 4-0- X7 O ik 4 7
R S-¥3-3,7,4' - = WAL EI i ER &2

P il 7 - ¥R 3 —2H - 1 =A< I NI Rg — 2 — ) 4 B R | i
SRR AW R M RA T S-FH-3,4-—H
Fe—-5- G HER I -2 (SH) —Ei ] 5 N E 3% HeLa 41 i
[ 1C , (E 2 A OG , i  x s 22 AR = S h N
i Hela 4076 M 2 IEAH G, HE DU G 26 22 S AR il
)T RS K A i R PR IR T R R ) B Rl

ROBESER Y 22 SR =Y & a5 NO B
AR T AR (B 3-B) SR 3,4 TR -3 -
FAR LA TN 1-0-(3,4- 3Kk -5- 4 L -2 1
k) - AT RILERIRE TR R EHR-3-
O-FEWETT LT Mk -3 - LA 1-
O- 257 WHTF PR 5,8- —FH-6,7,3",4' -1
AL B -8 ~0-B-D— T A WEH 1 7 Lk 18-
FERIBLR AR Bk 5 7- I3 6,84 -y
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933 %
IC50 MGC-803 I
9 1011 121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30
B
I NOFEUIE
1.0 05 0.0 05 1.0 NO release amount
Vil 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

lCaDAN‘)EQ I
1 7
&g Content
Correlation coefficient #H  Content

1: 1-0-X G MEZS TR 1-0-p-coumaroylquinic acid; 2; 2-Z -3 - E I H R 2-amino-3-methoxybenzoic acid; 3; £=JE i Umbelliferone; 4; 5-0-
B FIEFEE R 5-0-galloylshikimic acid; 5 4—WIMHEBESE 5EH2 4-caffeoylshikimic acid; 6: 4—0—%1#& H B2 TR 4-0-p-coumaroylquinic acid; 7: 2,4-
ZRHIEHTR 2,4-dihydroxybenzoic acid; 8: 4-AKHIHE-3,6-—-0-B-D-1X & FHEH %M 4-benzoyl-3,6-di-0-8-D-galloylglucose; 9: 5—0-MIHERESE
BEHR 5-0-caffeoylshikimic acid; 10; 5-¥3£-3,7 4" - = H H L& 5-hydroxy-3,7 ,4’-trimethoxyflavone; 11; WIMEER Z. B Ethyl caffeate; 12 1 [EF R
Terreic acid; 13: 7R B Methyl cumalate; 14; 4—0-F JE & FFR 4-0-methylgallic acid; 15; ¥ EFHRFES Digallic acid methyl ester; 16
1,6- ——0-1% & FBt-2-0- X & GHt-B-D-HiZHF 1,6-di-0-galloyl-2-0O-p-coumaroyl-8-D-glucose; 17 #it)z F-3,3'- H fif Quercetin-3,3’-dimethyl
ether; 18 2-¥% & TBE—-6-0—7K H L7 454 2-galloyl-6-O-benzoyl glucose; 19 ¥t & & TBEH iE p-dimeric galloyl methyl ester; 20 7-¥%-2H-
1=ZRIF MG 2~ 7-hydroxy-2H-1-benzopyran-2-one ; 21: 3= & T Bt~ 60— T Bt Z Ml 3-galloyl-6-O-benzoyl glucose; 22: #A4S R Usnic acid; 23:
a2 [ 1 Cryptochlorogenic acid; 24 LB WE Acacetin; 25 il Hz 2% H- i Naringenin chalcone; 26 S-#4-3 ,4—:33%—5—&%']}5%—2( SH) —fii
5-hydroxy-3 ,4-dimethyl-5-pentylfuran-2( SH) -one; 27 itz & -3-(2"- % & T WE) WA Quercetin-3-(2"-galloyl) rhamnoside; 28 4-1%& & FH-6-
O— 7 F BE A %5 % 4-galloyl-6-O-benzoyl glucose; 29: JEHER Gentisic acid; 30; TN #5 & Penduleting 31: 3,4’ - ¥ 3 -3 - L IK AR 3,4'-
dihydroxy-3'-methoxypropiophenone; 32; 1-0—(3,4- ¥ 35— F & JL - K H L) - % 49 W7 1-0-( 3, 4-dihydroxy-5-methoxy-benzoyl ) -glucoside ; 33
23-FmE-2,3,19- =FFFLAE R - 1245 - 28R 23-formyl-2, 3, 19-trihydroxyurs-12-en-28-oic acid; 34: 6-C—Hj &I HEHE -2 - ¥ Al 12 £ 6-C-glucosyl-2-
hydroxynaringenin; 35: LA R BB THLEE Epicatechin gallate; 36: K435 % -3-0- A M 1f Cyanidin-3-O-glucoside; 37: Z54k 241 Spiracoside;
38 M5Bk -3-FE Indole-3-carboxaldehyde; 39 JFJLASHR 1-0-ZEFFHH Protocatechuic acid 1-O-rutinoside; 40; SAEHIER Pomonic acid; 41 5,8- .
H-6,7,3",4' - VU H FILE T -8-0-B-D-Fi A 5, 8-dihydroxy-6,7,3", 4’ -tetramethoxyflavone-8-0-8-D-glucoside ; 42 #i/% [ Trigonelline;
43 JFLASTR AR WEHF Protocatechuic acid xylosyl xyloside; 44: 18- 2L HIBLFR 18-hydroxyeuscaphic acid; 45. A-F2FEWEMK A-hydroxyquinoline; 46
FMEREER Betulinic acid; 47 #it i F-7-0-#ZI B Quercetin-7-0-glucoside ; 48 JLZKE -4-B-D-MLIELFLAHH Catechin-4-8-D-galactopyranoside ;
49. AR B2 Cinnamtannin B2; 50 1,3,6,8-PU¥EH-2 5- —H & F-9- 74 1,3,6,8-tetrahydroxy-2, 5-dimethoxyxanthen-9-one; 51; 5,7- %
3-3,6,8,4'- 0B HFELE 5,7-dihydroxy-3,6,8 4’ -tetramethoxyflavone ; 52 3—%3—-2-ZFH iR 3-amino-2-naphthoic acid; 53 1,2,3,19-PU¥EILAE
R-12-J-28-1R 1,2,3,19-tetrahydroxyurs-12-en-28-oic acid; 54 [A]ZHA 25t m-aminophenylacetylene; 55 #R 5 Phlorizin; 56 1,3,6— =%k
2,5,7- =W S H-9- 1,3,6-trihydroxy-2,5, 7-trimethoxyxanthen-9-one;; 57 Ji& JLZ% & 4 % Bl 2 A BE 1 Protocatechuic acid glucosyl xyloside; 58
N—(2—¥§%—4—Eﬁ§%$%) Y5 N-(2-hydroxy-4-methoxyphenyl ) acetamide; 59: H AR e Hederagonic acid; 60 JF1EE £ Bl Procyanidin B1.

1C50 trera » IC50 Mac503 » ICs0 asa0 = T HFN N B HUE Hela 400 A B & MGC— 803 41 Jitd F11 A Jili % AS49 40 g A4 2 K030 il % Representing the half

inhibitory rates of human cervical cancer Hela cell, human gastric cancer MGC—803 cell, and human lung cancer A549 cell respectively.

3 AKMEHI(A) R (B) ZERE H = RRBF=Y 5 £ WFENEXES 7
Fig. 3 Correlation analysis on differential metabolites with bioactivity of ethanol extracts from leaves (A) and fruits (B) of
Rosa macrophylla Lindl.

G 3- -2 - 28R . 1,2,3, 19-TUFRAERE FER I I BT AL RE IR dE bR 2 — 1 B 2

R-12-M5-28-1R A1 IR L M ECH FIR LA R
HHRIREEAR T 5 NO B B TR G, U A X 2 2
S S PTRIE ML IEAR G, HED X 2 25 74X
W AT R R I S BRI T 1y ST Rl

3 it fagEis

TR e 2 2k iy JCTE 9 RAR P4 A7) B
— HLSRHGR M AR, AR KSR
VBt ST PRI RO BIE 5T 22 46 v T 20 W 2R A0 B TR 26
SR DA BRI RN 2 SR

A DA BRATE bR A R 2Bk i
PEAEAE S HPU AL RE A AR IE KB, Kt
AR B R O ER B R E A R S PR LR
FIARXE R, At 2, B4 B 1Y) e i i PR
A 7 5o, TSR £ BE R U 1) i P i de IR PRk
RE IR, AR S Katalinic 5517 X1 i 9 45
A AP R AT VR 5 R R IE ARG I A e —
0, AHRI AN (R0 £ B4R B (1 b B L g

S  S AHOC EEAN R, B B U v 25 o
il 5 o fe e PUAAR RE S BN T AR B, i 2 BEAR ER Y
B i AR B eI RE D AR R, X P RE &



3

G, S KO B B P B R 105

T SO 2R R S BE2R A A LI R AT
MR T H 5 |3 i ZE i O™ g4, [ s
A LA v ol L PR DR 5 A AR i 2
Yy ) B A B O 165 mg - ¢ Y KT R Ak
- AL AL Z B Y S i, Ul R I3 O
PRRTEM S 2 By SR, AT FEEE R ] D K5 40T
K RRIRPU AT G PR AR It — 2 RO SE R AR

CL A T ST E 22 P A 4t 248 Wi o 4 s A )
AP AB R TR, BN, AT R K4
AT S IR X T 98 200 L0 T AT 4 R 5 A 2R g
W TN B e B AT AR R 5 E AR
NECERAE Hh 41 S S S R, S SR AT I 32 40 )
J# HepG2 AHMISETE . ABFTEAEA KA B TR
-3 5 LRSI iR A BAT — e w ik, R AT
—REBIPIRIGE, o R gk £ B ) BAy
FRAEERI TR G A TR S B S U U B A e (R T
RIENE, X —4 RS T RM A A P v R
RN TT R o Jm A SRR At T 8 B SR AR
IR 33— G5 SR A G el DX S R J H LR p
SRR Tl IR AIE T BB A,

ENUFAE STV NPNG - R AR
SN AR R B AR YA 2E S 3 LR T
(22 50 S e T ) Al B9 22 57, AN o o HE AR AR
FZH A OO R 3 AT T i (9 ik A AR 1
Ao b, LA E 325 LAY, W AP
N ey ORI Y S PS i e R S M N
BRI R 2 WP O 1) AR 03 -5 R AR AR = 0 77
TE—EBIARSCTE i SRR Uy v b 2 R A6 3 Xk
RO SRS EAA IR C R . M ERAA
ThARR Y R IF R IR i 4, B S UE I B A R 4
R PURTE RGO ALY % 2L A
T 988 A48 e 00 14 AL A AR PR T A R
Je—FRIREE A S, BA PUAAL LR AT
SRS E PR, T 2R R A A 5 e,
HoAt ST s A R IE A G R R AL S i R A
WFFEHE HATO AR 7 P8 | X S84 5 Wy O R 1 PR
B REAE, (EREEAE, CA B IGE
WINMERR £ 156 B A TR I P (A SCr i ERR £
P S VU TG PEATAE ORI DG E AR I T BEE T
AP AL RSB T I . Rt AR 2
PP PRI R TR R EHR-3-0-H%
BEH Il -3 — TP S8 L BRI B2 4 & B 4T R

T PEAFAEIEM SRR R XA S W) B A7 7E DT
RIGPED | Rk 26 AL 45 P 0T B R 35 AR 4T
RIEVERIWBEERS , A5 502 PEAF AR IE A OGS &
MTE& 1 i R A T 58 i 8 B R 1k, it — 2

ZR LTI , K A 2 B R 1 S
i DUAALRE ST focsik , DU TG PE R U s R LB PREIY)
5 i R (I P AT RE T A 55 (H A B LR RO B
RGN, BRI G 5 VR A ] R R Akt
ISR R R A, RILR R B TR R 44
R3O0 BEH sl -3 - FI I #1% L FIAR B
HAF AT RER R M S5 R PR TGV 1) Rt 7R
SKABIETE R 0 H A2 S A 1 (9 A i A T R
VNS v W s SN R ST R R I
LUK 2 e PR SR BB T A SR

Buit . R R Y U A L B S AT AR L K
FARAERE AT T2 A AR B T 25 T (9 35 B R SR |

SE 3k

[1] AYATI Z, AMIRI M S, RAMEZANI M, et al. Phytochemistry,
traditional uses and pharmacological profile of rose hip: a review
[J]. Current Pharmaceutical Design, 2018, 24(35) ; 4101-4124.

[2] CUNJA V, MIKULIC-PETKOVSEK M, WEBER N, et al. Fresh
from the ornamental garden: hips of selected rose cultivars rich in
phytonutrients [ J ]. Journal of Food Science, 2016, 81 (2):
369-379.

(3] & &, & 7, RUbEK, 55 SN HUR ALY B IR & 5 N
WF5ELI]. ¥, 2020, 39(8) : 61-65, 69.

[4] HALASOVA J, JICINSKA D. Amounts of ascorbic acid in the hips
of Rosa species[ J]. Folia Geobotanica and Phytotaxonomica, 1988,
23(2): 181-185.

(5] HEFEAGETHEEY GRS PEEYE: H=H L6
[M]. dbat: Bregiifmet, 198s.

[6] QUAN X X, HUANG Y Y, CHEN L, et al. Traditional uses,
phytochemical, pharmacology, quality control and modern
applications of two important Chinese medicines from Rosa laevigata
Michx.; a review [ J ]. Frontiers in Pharmacology, 2022, 13
1012265.

[7] NAYEBI N, KHALILI N, KAMALINEJAD M, et al. A systematic
review of the efficacy and safety of Rosa damascena Mill. with an
overview on its phytopharmacological properties[ J]. Complementary
Therapies in Medicine, 2017, 34. 129-140.

[8] XB=7. WpkJm/NHAM > T RER T ¥ LYFMIL M D]. &
P: PIRIREE, 2015; 8-11.

[9] KIMYS, PARKS]J, LEE E J, et al. Antibacterial compounds from
Rose Bengal-sensitized photooxidation of B-caryophyllene [ J ].
Journal of Food Science, 2008, 73(7) : 540-545.

[10] WESTERHUIS J A, HOEFSLOOT H C J, SMIT S, et al.



106

L7/ AR R

= 5533 &

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

Assessment of PLSDA cross validation [ J ]. Metabolomics, 2008,
4. 81-89.

LIN F K, CAI'F, LUO B S, et al. Variation of microbiological and
biochemical profiles of Laowo dry-cured ham, an indigenous
fermented food, during ripening by GC-TOF-MS and UPLC-QTOF-
MS[J]. Journal of Agricultural and Food Chemistry, 2020, 68:
8925-8935.

LINGUA M S, THEUMER M G, KRUZYNSKI P. Bioaccessibility
of polyphenols and antioxidant properties of the white grape by
simulated digestion and Caco-2 cell assays: comparative study with
its winemaking product [ J]. Food Research International, 2019,
122 496-505.

LIANG X X, GAO Y Y, PAN Y, et al. Purification, chemical
characterization and antioxidant
isolated from Mycena dendrobii J]. Carbohydrate Polymers, 2019,
203: 45-51.

SONG Q Q, JIANG L, YANG X Q, et al. Physicochemical and

functional properties of a water-soluble polysaccharide extracted

activities of polysaccharides

from Mung bean ( Vigna radiata 1..) and its antioxidant activity
[J]. International Journal of Biological Macromolecules, 2019,
138 874-880.

FHER, R, RV, & KB 2 Wi 4 a4k K hT
AL BUMRTE AR [D]. RRTHIT T 50T &, 2019, 31
(1): 1-9.

MR, BRE, T, L RE YA IE ST
[J]. 2%, 2004, 13(12) : 1238-1243.

KATALINIC V, MILOS M, KULISIC T, et al.Screening of 70
medicinal plant extracts for antioxidant capacity and total phenols
[J]. Food Chemistry, 2006, 94. 550-557.

XS, e, whERl, 45 FRIE 86 FhZh &I IR I HL A
PIEAE B A B B AT [ D] DAL RARRLECR 3
(HSRBIRT) , 2009, 37(2) : 173-180.

WO WEER, KU, S BECA B2 R e
PUEAALTE PR AR SCPE [T ], N S5 3R 58 A= 22 4k, 2014, 20
(3): 438-442.

ALIZADEH Z, FATTAHI M. Essential oil,

flavonoids, anthocyanins, carotenoids and antioxidant activity of

total phenolic,
cultivated Damask Rose ( Rosa damascena ) from Iran: with
chemotyping approach concerning morphology and composition|[ J].
Scientia Horticulturae, 2021, 288, 110341.

Wiy, X A% SETRBCY b ERZE Y B R U R
PEWRFE )], SR 12 5 R A AR P2, 2017, 36(10) : 4007
4011.

LEE S-H, CHOI S-H, LEE I S, et al. Anti-inflammatory effect of
Rosa laevigata extract on in vitro and in vivo model of allergic
asthma via the suppression of IgE and related cytokines [ J].
Molecular and Cellular Toxicology, 2020, 16 119-127.

FAGRR. B H 0 A s SO ST D] e . 5F
B IlRY:, 2021 63-64.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

SUN T X, LI M Y, ZHANG Z H, et al. Usnic acid suppresses
cervical cancer cell proliferation by inhibiting PD-L1 expression
and enhancing T-lymphocyte tumor-killing activity [ J ].
Phytotherapy Research, 2021, 35(7) : 3916-3935.

THOK, S, FIOME, S R BN 3 bR 40 1Y 5
TR T]. KA R 224 ( HARBLEERR) , 2020, 40
(4):39-43.

RIDERR. AN BT N W 68 1 B e 78 T B L) i Ak o AF 52
[D]. HUM: WK, 2018 40-41.

SINGH S, GUPTA P, MEENA A, et al. Acacetin, a flavone with
diverse therapeutic potential in cancer, inflammation, infections
and other metabolic disorders[ J]. Food and Chemical Toxicology,
2020, 145 111708.

PEE. DUEER NMERR £ T R RR B R 1k W BT IiRg 7
HLRIBEFEL D] )70 M EERERE, 2013 42-43.

LIN F K, LONG C L. GC-TOF-MS-based metabolomics correlated
with bioactivity assays unveiled seasonal variations in leaf essential
oils of two species in Garcinia 1.[J]. Industrial Crops and
Products, 2023, 194. 116356.

SFHTAL, ZRERBL, Dokl AF. BAKIEAT R EHR-3-0-6-
R X 22 BHF S A9 THP - 1 SA% 0 2 453 407 O 4 37
TEHILT]. BB, 2023, 44(5) ; 143-152.

PUCCETTI M, DOS REIS L G, PARIANO M, et al. Development
and in wvitro-in wvivo performances of an inhalable indole-3-
carboxaldehyde dry powder to target pulmonary inflammation and
infection[ J]. International Journal of Pharmaceutics, 2021, 607:
121004.

BLAK, X R, TR, GFOHEH0R T R AE A R
EALAIRL TS ], #vE A, 2021, 12(3) : 363-368.
FUBTE, BRL, SRR AR BT R IR R B By iR 2 R U 5
FRAEAWIZE[J]. WART, 2021, 50(17) ; 53-55, 57.
MOHAMADI N, SHARIFIFAR F, POURNAMDARI M, et al. A
review on biosynthesis, analytical techniques, and pharmacological
activities of trigonelline as a plant alkaloid[ J]. Journal of Dietary
Supplements, 2018, 15(2) . 207-222.

PEERAPEN P, THONGBOONKERD V. Protective roles of
trigonelline against oxalate-induced epithelial-to mesenchymal
transition in renal tubular epithelial cells: an in vitro study[ J].
Food and Chemical Toxicology, 2020, 135. 110915.

SHAO X N, CHEN C, MIAO C S, et al. Expression analysis of
microRNAs and their target genes during experimental diabetic
renal lesions in rats administered with ginsenoside Rbl and
trigonelline [ J ]. Die Pharmazie-An International Journal of
Pharmaceutical Sciences, 2019, 74(8) : 492-498.

CHEN G J, CHENG K, NIU Y, et al. (—)-Epicatechin gallate
prevents inflammatory response in hypoxia-activated microglia and
cerebral edema by inhibiting NF-«B signaling [ J ]. Archives of
Biochemistry and Biophysics, 2022, 729 109393.

(RERE: A74)



