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Fundamental study on the anti-inflammatory activity of the petroleum ether extract from Melastoma
dodecandrum based on spectrum-effect relationship

LUO Shixi',MA Xiuping"**,LIU Jing', XIONG Wugqing', SUN Qingwen', DING Ning' (1. School of Pharmacy,
Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China; 2. National Miao Medicine
Engineering Technology Research Center/Guizhou Traditional Chinese Medicine Processing and Preparation
Engineering Technology Research Center, Guiyang 550025, China; 3. Tea+Big Health Food Development and
Research Center, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

ABSTRACT OBJECTIVE To explore the material basis of the anti-inflammatory effect of the petroleum ether extract from
Melastoma dodecandrum by establishing its fingerprint and combining it with cellular pharmacodynamics experiments. METHODS
HPLC method was adopted; the fingerprints of 20 batches of petroleum ether extract from M. dodecandrum were drawn using The
Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition) ; similarity evaluation and common peak
identification were carried out. The lipopolysaccharide-induced inflammation model of mice mononuclear macrophages (RAW264.7)
was established; the inhibitory rates of nitric oxide (NO) and tumor necrosis factor « (TNF-a) were used as indexes to investigate
the anti-inflammatory activity of the petroleum ether extract from M. dodecandrum; grey correlation degree method and partial least
square regression analysis were adopted to study the spectrum-effect relationship. Molecular docking was used to validate the
binding activity of the anti-inflammatory active ingredients with TNF-a and iNOS protein receptor. RESULTS There were 19
common peaks in the fingerprint of the petroleum ether extract from M. dodecandrum, the similarity of 20 batches of samples
ranged from 0.603-0.990, and five components were identified, such as vitexin (peak 5), isovitexin (peak 6), ellagic acid (peak
7), quercetin (peak 9) and luteolin (peak 10). The grey correlation degree between 19 common peaks of the petroleum ether
extract from M. dodecandrum and the inhibition rates of NO and TNF-a were all greater than 0.7; peaks 19, 13, 9 (quercetin) ,
12, 5 (vitexin), 6 (isovitexin), 8, 7 (ellagic acid), 18, 1 were positively correlated with NO inhibition rate, and peaks 8, 10
(luteolin) , 13, 15, 3, 19, 17, 7 (ellagic acid), 18, 1 were positively correlated with inhibition rate of TNF-a. The binding
energies of vitexin, isovitexin and quercetin with iNOS protein
receptor were less than —5.0 kcal/mol. CONCLUSIONS

Vitexin, isovitexin and quercetin may be the basis of the anti-
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2% A B PR W) i % Melastoma dodecandrum
Lour. f4x 5L, A4 WA, J2 A AR (0 2, A, IR
TR ELA IS Ik i PR 0 DR, IR TR YT
e R T bR B KM R 2R BT R OREIE L HE
WAL AERRAE s B AT, BFSTE O b 2% b o B S
T 170 MY, FEAIEA IR SRR 40 2
P DA KB 26 55 1o, b s 26 A 5 40 o b 2 Ak
BT 229" WFRERW], s BB e B
Je L I B3 A 24 B T A LA L R £
S ARG A B

H TR ROC R IRTE T 2 SURI T R SRR b K 2y
TR SRS A U AR S Th 2 2 A Al ke T
TR R LS 2RO R VIR RRIE I 1)
W H 2l F 25 550 W B A, AR DR ZH i A o R
B, b2 R O B — e DR AR TR R |
25 R H R RO 8 3 (HPLC) % & 57 20 it Hh 25 1 i
ik B2 U 4 SCEE , 98 )5 LR 28 (lipopolysaccharide,
LPS) 55 RAW264.7 il 37 SEAEASTHRY , 5 28 25 A i
ik H2 B 6 JE 46 A5 — A AL A (nitric oxide, NO) | i1
IRFE I T o (tumor necrosis factor o, TNF-at) [ 521 , 1
TR FH OB 8 DI B2 1 A e/ 3 [B1)A 43 B e i 52 ot
RIGR R, ITFEE G 57 F RHHEFR 55 0E AT 4 15 P
43 3 DT Sy b 2 A Tl Bk B BB 28 395 1 40 B it o
i RS

1 ##
1.1 EE{ES

A5 I P ) 32 Y %% A Essentia LC-16 % HPLC
X ( F 7 Shimadzu 3 7 ) , FA2204N B 7 43 22 — 43 Hr K-
(_ ERH A A FR 2 7)) , BB150 B CO. K5 ## 4 . 1530
4yl KB AR Y (32 [E Thermo Fisher Scientific 2y 7)),
CJV1500-Y # it TAE & (L AR B4R =7 2 Al i 1 A B
N, CKX53 RIS B AR 22 W il (L A e R A
BN E]D %
12 FEHRSKA

WA 1R (k45 110831-201906 , 4l FE 91.5%) | J5 L
2518 (H1L5 110809-201906, 41 i 97.7%) 438 & (L5
111687-201704, 2§ & 94.9%) . #% 48 18 (#t 5 111959-
201903, 4}/ 88.85%) | LI 45 % (41145 110861-202013, 4l
93.2%) K FRELZE (5 111520-202006, 4615 94.9% ) M
Fz % (45 100081-201610, 41 i 99.1%) . B &1 R (4t =
110773-201915, 4 J& 99.49% ) %f B8 & 390 A & 5 24
dn A E 9 Bt 5 S 28 B (65 C101499-201219,
4l 98.0% ) W4 H 5 M it K AE YR A R 54T/ ] s LPS
(b5 93572-42-0) 1 [ 35 [ Sigma 23 7] ; DMEM £ 7% 3
(#L47 8122576) . F R -5E R R (L5 15140-122) Hyli
H 2 [H Gibeo 2 Al 5 i 4 ML (5 2148389) W H LA {2
HIBIAA ) ; — B S (5 401Q037) Il [ b s & 3k 5
BHEA R A CCK-8 i 7] & (b5 KA223173) I H I
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T B AR A MR R A5 NO IR & (Jit5- S0021S-3)
WA iR KA R A R 7] 5 TNF-o B G281
RFFI 52 (ELISA )57 & (415 E-EL-M3063) 14 H 2 1A
S ERE A YR A BR A R 5 R 35 2l il 3
Rl K AR ALK

20 1L M 25256 (905 S1~S20) RAET M )4 .
JUPE HIRE VAR M, N P R 2 K2R 2 A B A R S
H2 L Y R B PR Y 25 M. dodecandrum Lour.
A E, M S 2R R IR AE B LR 1

x1 WEBHMRBEERE

5O FREW || &5 P RG]
I SMEBEGRAEERMAN 2000578 || SU WEA AN 204ETH
2 RMEBmAREGEARRN  20004E7H || S TREEE 204ETH
$3 RMABKEHERELRN  20184ETH || S5 FMESE 024 TA
St SEMABEARIEEEAN 20051 || sS4 HRIEEM W0FTH
$5 HMEBEMIEEEAN 20008 1A || SIS TR AR EhE 2024ETH
6 FMABEAKEEEOGN 2000 A|| Sl6 SEMEBEHKIESETN 2002677

ST LA AN WETH || ST SMEsm WNETH
88 TTRHIEARK I META || SI8 T HRAK AT 2024TH
SO AR R VTR || S19 TFaERE AR EM 2N4ETH
SI0 [P ARK R A META || S0 REATHER 24T

1.3 4HAE

/NEURAW264.7 B [ 4 (A5 CL-0190) 1y H
RGP R AT IR A F
2 FiEEHER
2.1 EAMEREY HPLC 354 BRI s
2.1.1  EgE&MG

% F NanochromCore AQ Cis( 250 mm X 4.6 mm, 5
pm) A LL0.19% B2 (A)-H BE(B) M shAHE T8
B ¥ B (0~3 min, 10%B; 3~13 min, 10%B—20%B;
13~20 min, 20%B—25%B ; 20~30 min, 25%B—30%B;
30~40 min, 30%B—35%B; 40~50 min, 35%B—45%B;
50~70 min, 45%B—70%B; 70~85 min, 70%B—80%B;
85~95 min, 80%B—85%B;95~110 min, 85%B—95%B;
110~115 min, 95%B; 115~120 min, 95%B—100%B;
120~130 min, 100%B) ; Jiti# >~ 1 mL/min; ik 35 °C;
ez R 260 nm; FEAEAARFA 10 pls
2.1.2 PRSI

kb 25 25 MR 0.15 kg, A 14 {551 95% £ 1
AU I 2K, B 1 s A I U8, W4 I8 (9.83 g) o
R IMAKIR R, AT 25 B2 TC 6, i 25 BUR 8
We i, K TR, BIVAS M 25 A ik HE B (15550
1.47%) o A5 FREUH S A B R EU) 0.1 g, B F 10 mL
ZE R R R A AR S T R R 4, R 0.45
wm SFLUE M E L, RIA AL A
2.1.3 AR AR A A

BUR LA PIEERR B FIR AR R AR
BRAETR Wb B ORFRRE LA 2 B i, B T
— A I R A B 43 B v B 4 31 R 4.60

thE 2 2024 4E55 35 4245 23 3



20.74.7.78.22.60.30.15.21.42 ,15.00.,12.53..6.95 pg/mL
TR A X BRI T
2.1.4 kg

(D) AE % B2 BUR] —HEHb 252541 (405 S16) , %
“2.1.27T0 T 7 vk g R SV T, TR 2,117 T T g
S SEHEREI E 6 I, LA 6 (At 28 2 i, 11
A5 A DA AP X B ] B A XS i T AR ) RSD 43331
1 0.02%~0.12%.1.03%~2.99% (n=6) , 3¢ B J7 45 5%
BE R

(2)FEE VRIS B R — it Hb 25 254 (4 5 S16) , 4%
“2.1.27 TN 7 ik il A& A i R, o3 B = IRE 0.
2.5.5.7.5.10.24 h i “2.1.17 30 (33 2 FdERE M,
DL 6 (4130 28 ) S BRI 1RS48 g WA X AR FR
A 1) K2 AR X 4 i X A9 RSD 43 51 A 0.09%~0.18% |
1.46%~2.98% (n=6) , & B 12 A1 5 1 T A = R
24 hINFRUE TR R AT

(3) H & MR < B R] — b Hh 25 25 41 (45 S16) 6
03, #e“2.1.27 WU J7 3k il 28 Al A s, B 2,117 30
T ETE SRR T, LA 6 (AR ) S g 1T
e 4% AT W AR T 4% B FsF i) S R %of 06 T B R) RSD 431 A
0.02%~0.06% .1.58%~3.26% (n="6) , X% T HEE
PR AT
2.1.5  Hb Ak B HPLC 5 SUR S Y A2 i

5 20 LM ZS 2504 Fi2 “2.1.27 300 R 7 ek A B i v
W, B 2. L1 TR g SR AR E e S A
P S E I T A 24 6035 4 S0 B TS AR LS PE Y R 458
(2012 j2) ), LIAE A S16 A RS o 2 BE RIS >R F 6 4k
B, BEE I A T 95 K 0.3 min, #H4T £ S OE 153
HPLC & Jin$6 s fxd IRFE S0 E % R, 45 50 WoR , 3t
e T 19 HoE 1 TEILIE 1,

1600 & =1 = i R
1500 | — 1 o
1400 18
1300 A s17
1200 3 T - 4 o T :S
o0 | —— S
< 900 i s
£ 800 A sit
S 700 : 5 N A U} S S s
600 8

500 s - —

400 : Semest

300 $5

200 B X B § PO 1 I 3

100 | — At - e B -1

0 1
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t/min

BE1 204t aimEHEEM A HPLC & 455U EiE &
Xt BRI QU R

2.1.6  HAWERFEIN

B2, 137 T RS X B R #2117 I g
SRR E e SR AT R B R SR R IR G
X HR S VAR L A T LG, JEHR AR 51804, 40l ok
FHIZR (55 0) AR (6 505 BFAERR (75 05%) it
FE(950) ARBEE(051E), 452,

TEZED; 2024455 35 45 23 1

220
fgg ! _ o 1415 1718

160 | 1 L RN N IR TUR D i VAl . O Sy
140
120 7
100
80
60 9
40 6 10
20 s b 8 l | AL

UlmA

0 10 20 30 40 50 60 70 80 90 100 110 120
t/min

a: B TR b: FULISIR s BTARIR ; 5 HIRI K ;6. PRI 7. 8%
AEHR; 9 M F 10 KRR E R 5 d: IR,
2 FERISLEE R KR &R mp & mE i

2.1.7  FRRIEE PR

SR P 24 (0335 F5 S0 1S A AL TR R 4 (2012
J) DX 20 b 25 A Y Tk £ SO Fg Pl i 1A T AR AL BE DALY
SRR, 20 L 25 A Tl Bk AR Y RS 0 RE S SR
R 22 B AR RLRE 435147 0.917 ,0.971.,0.910.,0.939.,0.925 .
0.927. 0.973. 0.837. 0.644. 0.990. 0.905. 0.943. 0.941
0.930.0.771.0.975.0.945.0.603.0.904 . 0.873 , 72 B} A [F]
LR b 2 A T kAR HR ) A2 53 M B A e 25 575 O
M4 S9.S15 . S18 HYAE i HE U 1K1 5 X R 0K
R ARRIEE AR T 0.8, #E—20 40 Hr A, ik 3 HLAE AL 1
Uy v 7 5 (BEAE R ) 6 T RS /N T 6 e (S 4
FIZE) , AR A UCRE S R IO [l i v 75088 06 [ AR
KT 650, X PR ERAEIR SR IR E T RE RS 25
TH BRI o B 1) 25 5
2.2 HMIEAHEBEIU T LPS 3 S/ RAW264.7 E I
MR RIERA %R
2.2.1  ZAFESAHIRS

i 5 FR A b 25 A T B S Y 20 mg, FITA 500 wL —
FH S A, T ) o 22 9 B4 40 mg/mL RE SIS, 52
55 H DMEM 8% 57 3606 FE 28 Fr s v B .
2.2.2 YHMEEF

¥ RAW264.7 4l il 52 75 T 35 2 i b, #E 37 °C .
5%CO B IR REFR , M AN K% 5 ok 80% A A It it
TR,
2.2.3 ARSI

B 20 FHb b 2 Ay T Bk P O3 e, 43 91 L ) i v
B4 2.5.5.10,20,40 pg/mL HIRE SR IEH . BOS R K
W RAW264.7 41, R A2 A2 R 1 X 10°4/mL 4%
T 96 FLAH, 4L 100 WL, F 37 °C . 5%CO. 55 5546 b
Bigtod h, 4y E T RAL AA 204 K AL O &4
JifL) | %o BB 2H K% 25 1140 /i1 A DMEM #5395 52 100 pL, 452%
N2 T AR R (2.5.5.10,20,40 pg/mL, R AR
PEHT TR S0 25 R ) B P Y, AR 64
B, KigE24 h)5, A CCK-8 K 10 pL, 5555 2 h,
SR TE 450 nm P P ARG (A ME, H R 4 A7
1R AT R = (A gom — Asrin)] (A — A s ) X
100%, W2,
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®2 ARREREMZHHBRERYMALGFTERN R3 JEBEEFBPNOFEFMNOMEIRHNME
ZR(xts,n=4)

2l (x+s,n=6,%)

. NO&E/  NOHH || | NO&E/  NOHH
i (mmol/mL) /% A (mmolmL) /%
w4 029£000 = || HERWEHERIISIOA  3521£226 3318
fiA 570449 - || WEAWEEERASIA 36191131 3133
WEAMBHERIISIAL 207311830 4359 || WEAMEHERGISIAL 32991123 3741
WEAMREERIS24L 330622080 3708 || HARMEEREISIA  B65:108 3614
WEAMBHERISI A 349120920 3376 || WAAMEHIRISIAA 3158474 4007
WEAMEHER SA% 339422330 3561 || WEAMBHERIISISH 332552660 3691
WARHRERY S AL 3001222 3738 || AHMRHERISICA 991211 3551
WETMRRIS6 A 32841520 3769 || WARMEERENSITAL 33381083 3666
WERMBERY STA 37951065 2798 || HAEAMEHUSISA 336616300 3613
WEAMRHER S84 35342880 3204 || MAAMEHIRISION  3515+191 3330
WEAMRERA S04 345021030 3453 || HAEAMBHEIIIS0A 32891525 3759
a: HIEWAAMLL, P<0.01;b: S AL, P<0.01,
2.2.5  HuZE AT EEHE I X 40 TNF-o B0 A 52

Eb) 2.5 pgfml. 5 pghniL 10 pg/niL 20 pg/nl 40 pg/nl
sl 98324009 108.04£0.05 99.50+0.19 “97H017 11424009
) 10814007 113.18£008 9425+0.14 014105 2038004
93 79374009 83.02+0.12 314014 TU+004 113£003
s4 99035006 10375+0.17 99.11+0.10 004014 34175004
$5 NNE00T 105132007 10619003 67694004 5535£0.12
s 95.01£0.06 83324008 81.05+0.06 51424015 35354008
87 107034007 97.90+0.10 98.01+0.10 79354014 39.98+0.06
s8 7828+0.04 93.14+0.08 88.46:+0.10 49941012 25141004
89 10536011 10050+0.10 91.79+0.13 56564002 2930%026
s10 110.10£0.18 98.41+0.09 38094007 54524006 37.66%0.06
st 107484007 97694010 102.81%0.10 69564014 35314005
s12 9280£007  10130£0.04 77.78£0.15 68401014 3723001
S13 92.62+0.04 96.80+0.04 93.11+0.04 701008 3938+005
S14 63984007 11095+008  1B73£009 101762007 4008011
815 92.56+0.04 99.67+0.05 91.45+0.09 7054011 39264003
sl6 10939£0.3  10899+0.23 78.93£0.10 64331030 427007
s17 107795008 101.81+0.14 %U83+0.15 0024013 28.12£007
S18 88.98+0.08 9L71£007  119.19£0.06 56404012 4130%006
819 116814023 91.53+0.11 89324022 50854007 23.11+004
$20 98.660.16 94154014 90.57£0.07 54011 35454012
T 96.35 99,05 90.13 62.17 33,10

P % 2 AT, 224 b 2 Tk B IO 4 2 T VR Ry
2.5.5.10,20,40 wg/mL B, 40 fg F ¥ 77 35 2 5 51 4
96.35% . 99.05% . 90.13% . 62.17% . 33.10%; 4 25 2 Jifi &
HWeRE R 10 pg/mL B, 20 P2 4735 22 3K 90.13%, (A 7E
TR E T, 95 S3.S10 RE AR EUIE F G 1Y
Y LAE T R B, 430N 44.519% .38.09% . 4545 % &
20 A7 IH AP HRU X A HRLAE TG R A S, SRR 25 24 o i
WRE 5 wg/mL AT R L5050
2.2.4  HbIE A T EEBE U X A1 NO BRI 1Y 52

X A K ] RAW264.7 4 Jfd , 98] % 448 it 25 B
6 10" ~/mL Jf 4% # T 96 Lt , %5 £L 100 pL, T
37 °C \5%CO. B FE R RE 97 24 ho SEU0 I ¥ IE H 41 A
RUZH | o5 25 20 (430 i 44 A b 2 4 S ik 4 B0 S1~S20
). IEF AU LRGSR 5L B iIn A 1 pg/mL
B LPS, 452540 A 1 wg/mL Y LPS 15 pg/mL ) M1 25
LM BRI, R AN E AL 2 R LT T
24 hJ5 , BB RS SR, 4 R NO 7] 0 1 I 45 i A
N 15 SRR NO 5 i, 115 NO il % . NO # |
o= (B A0 R 720D NO & i — 43 25 L A e b 55
TR NO B i ) /7 2 41 B 8% 77 0 NO 7 i X 100% 6
K HI SPSS 26.0 B AF AT G000 B LU x £ s T, £
ZH R] Lo B8R H B DR 3R O 22 43 B, 2180 PR LG 3R
LSD-¢ K 3 , K 36 /K 1 «=0.05, 45503, 3]
H, S5 IEH A A SR A SR P NO B i i E T
15 (P<<0.01) ; SARUZH LA, 4% i A Tl kP LY 25 24
ZHANLRE TR NO E &35 B E PRI (P<<0.01) . NO
THIZRAE 27.98% ~43.59% Z |f] .
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I H5 A K B RAW264.7 41 Jifd , 78 72 4 Jifa 25 B ok
2X 10° A~/mL If 3% #0 F 24 FL e, 4 L 500 pL, T
37 °C 5% CO IS A2 24 hy 422,247 100 F 4y
AN T B E AN E L, T 24 h i, B
ZHAN M 35, F2 BB ELIS A 3207 & idd I 45 05 1 A6 4 it
K20 TNF-o i, I TNF-a #1°% . TNF-a il
il 3 = (LR A S R TNF-o 75 i — 25 25 4140
¥ IR TNF-o 1 ) /B R 2 40 855 55 9 TNF-o 5
X 100%, BT “2.2.47 B F Gt F kb B, 255
W4, MFEARAL 5IEH A e, BRI 4 40 M8 52
H TNF-o & 1 B 5T (P<<0.01) ; SHERIZ dse , b %
IR O 45 45 2 20 (M 25 T AR O S3 4Bk 4h)
20 B 8% 72 TNF-o 75 B2 I 3 FEAIK (P<<0.05 5k P<
0.01), TNF-o fillH57E 18.15%~82.83% 2 ||,
R4 BEAMEEF KT TNF-a &2 TNF-o ) 2
HNELER (x5, n=4)

53l TNF-a 2/ TNF-,n’c 3 TNF-a i/ TN],:-,OL
(ngmL)  Wi%% (ngmL) I/
7Y 0.09+0.02 — || EAMEHESI04 414911312 5286
fiAlg] 800711365 — | WEATHEERGSIAL 3053548 6573
WERMRERYSI A 24682300 7229 | EAMEBHERYISI24L 3413£13.65 6168
WEOMEERY 24 BSIL1879 6204 | MEAMEHERYSA 41318660 5047
WEAMRHERSI4L 729122041 1815 || MAAMEHERIISIAA 26851658 6986
WEAMRHERIIS44 25429080 7144 | HEAMEHERIISISA 358410600 5977
WERMBERY SS A 17302407 8056 || EAMBHERGISICA 21012549 7641
WEOMEERYS6A 2291£8000 7428 | WEAMEHERYSITA 25174896 714
WEMBERYSTA 2039£300 8283 | WEAMBHERYSISA 3271£096 6328
WEAMBHERDISS A 471112886 6033 || MAAMEHERIISION 376811546 5170
WERMBERY SO4 280721271 6849 | AEAMBHERYIS04 1568£38 8239
a: FIEW ML, P<0.01;b: SEALIALL , P<0.01;c: SR
L, P<0.05,
2.3 HEAMEBREIM S IERX RS
2.3.1  JRAICHREE 7

TR A I FBE A BT 2 — ol i 4 e IR 2% [ S I
B () 73, A 3k O 2RI v ] s e A o 197 e
R TR, AR HFGE LA NO . TNF-o 3 il % 2 2% JF

TEZED; 20244555 35 85 23 1



G11, Lk 20 A0 Hh 28 A v Bk B IO 48 S0 19 A S i
VTR LEABUF A TR S5 F 5 5 RSF 910 K 6.56
I BE(E (R SCHRBE ) | I X IR BE R /N HEA T HE T, 45 5 WL
5, HFES A, 19 HAUE S NO  TNF-o Il il 211
KRR T 0.7, BAKR R 0.781~0.923, W] H g i 5
R bR (B AT SCIRME™ . FR G AT A4S, b 22 A Y Tk Hi
YIRBTHAE I 22 153 D[RR A% Y, e DA 16,15 %
INF 843 A8 BT IR 5 S 5 R HE 24 T 8 67 A e A WA XTI o
O3S AHN ALK L B A3 A PR B B ) )5, 150 BH G P4 A
XFEUIN, e SEA BB 20 X A T B 4

x5 20t EAHEMREY P& EBIES KAEREFH

FIRMXBEENESE R

S GNOMI%A  5NOMERE SN 5 TNRdIHERE
- Jel KHRBEHES, FHREE FIEHA
%16 0923 | 0901 1
15 0916 2 0900 2
13 0904 3 0872 7
U 14 0901 4 0882 6
%19 0889 5 0885 5
18 0888 6 0887 3
17 0.882 7 0887 4
%12 0.874 § 0850 8
11 0850 9 0825 13
S (4HHZ) 0847 10 0839 10
8 0.846 11 0837 1l
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