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Determination of the contents of three flavonoids and screening of
anti-inflammatory effective parts in the stems and leaves of
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Xi Jiahe', Chen Dijun’, Gu Yingzi, Xiong Hui', Chen Yu’, Yang Guangzhong"
(South-Central Minzu University, a. School of Pharmaceutical Sciences ; b. School of Chemistry and Materials Science,

Wuhan 430074, Hubei China)

Abstract To further develop and utilize the non-medicinal parts (stems and leaves) of Tanacetum tatsienense (T. tatsienense)
HPLC method was employed to quantify the contents of three active flavonoids in these parts. The results indicate that all
three flavonoids are present in the stems and leaves, with concentrations ranked from highest to lowest as follows: Luteolin
at 0.2650 mg/g, tricin at 0.1720 mg/g, and apigenin at 0.1373 mg/g. Additionally, to evaluate the anti-inflammatory activity
of the stems and leaves of T. tatsienense, four extracts (80% ethanol, petroleum ether, ethyl acetate, and n-butanol) were
prepared using a systematic solvent extraction method. The CCK-8 assay was utilized to assess the toxicity of these extracts
on RAW 264.7 cells and to determine their safe dosage. An inflammation model was established by inducing RAW 264.7 cells
with LPS. The Griess method was employed to evaluate the inhibitory effects of the extracts on cellular NO release , while g-
PCR was used to measure the expression levels of related inflammatory factor mRNAs. The findings revealed that the
n-butanol extract of the stems and leaves of T. tatsienense exhibited no cytotoxicity at a concentration of 50 wg/mL, with an
NO inhibition rate of 82.59%. This extract demonstrated anti-inflammatory effects by reducing the mRNA expression levels

of TNF-a, IL-1B, and iNOS. Overall, the research suggests that the non-medicinal parts (stems and leaves) of T. tatsienense
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contain active ingredients similar to those found in the medicinal parts (inflorescences), possess notable anti-inflammatory

activity, and hold potential for further development.

Keywords Tanacetum tatsienense; HPLC; luteolin; apigenin; tricin; anti-inflammatory activity
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AL, PO 2035 23\ ) 5 H BRI K U B (DK-98- 1T A
AL RHETT 2800 ) R % K7 (AUW120D 2, H A&
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B g — LA (DMSO) (b TR 3K 5 ) s IE £ b
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Tab. 1 Primer name and sequences

Gene Sequence of Primers(5'-3")
_ Forward : GTACTCTGTGTGGATCGGTGG
Actin Reverse: AAACGCAGCTCAGTAACAGTCC
— Forward : CAGAAAGCATGATCCGCGAC
Reverse: GGGAACTTCTCATCCCTTTGG
_ Forward: GGGCAGCCTGTGAGACCTT
iNos Reverse: TGAGGGCTCTGTTGAGGTCTA
s Forward: GCCACCTTTTGACAGTGATGAG

Reverse: CTGCCTGAAGCTCTTGTTGATG

2o NPE/ R A ZEIT 25 4F T 202247 6 HRAE T
TG RSB0 AN , PR RO 7 2527 B X
BB S T LA AR 1 VY /NEE 34 Tanacetum
tatsienense (Bureau & Franchet) K. Bremer & Humphries
(T p s

2L /N BRI RAW264.7 CRDUE TR FE).
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Fig. 1 Chemical structure of luteolin, apigenin, and tricin
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Fig. 2 HPLC chromatograms and enlarged views of reference substances of three flavonoids(a), sample of the stems and leaves of T. tatsienense(b)
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80 ‘CAKIAF I 1 h, 240, R, H 80% H Bt /2 T
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214 HMHEZER

i 2 UK R R R X B R 0.6, 1.2, 1.8,
2.4.3.0 mL F 10 mL &P R EROMA TR R
X B8 i 5 8 0.08.0.16.0.24.0.32.0.4 mL M & 15 &
X B SR 0.9.1.8.,2.7 3.6 4.5 mL, H g2 &5 15

SIS [F) v B VR A T R L . e R S € 35 2% s
R, DA TATRR (V) X6 = B i 20 A ok B () A T ek
EVER
2.1.5 %R

2 1 U B R BB SRV T 3.0 mL, SRR
X BRI 0.4 mL, H A& 26 B IR M 4.5 mL T
10 mL & s i, T B g 25, 159 2R A 0 B %
TR ORI AR R A 0T R R, i 2. 1.1 T
TSR SLUERE 6 YR, I W TR AR
2.1.6 FEIKE

R 25 W A A T T, 45 2.1 T a3 2 AT
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217 ETHEMHXE
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HPLC & , H-3+55 =i e il % i S L RSD1H.
2.1.8 A EDiK iR

e mE v/ N g 2L 6, 2905 g,
K FRAE , B BB, 43 0K % A 1 mLIES
XoF RSV R, 4% R 2,13 0T vk ) A S A
Fi 2.1.1 J50 0 (0 3% A5 100, 3 S 0 T AR, 53 [T ofig
(%) LHRSDH.

22 JIE/NEFHEMRKE AL E
22,1 N FH E bR R BRI 6 ) &

TR VU /N A 2R 2GR R R I 2 5 0.
100 g 25 A, N A 80% 5% IR 41 24 h, BHik
F 1210, $2 303 IR . A IR IO I 2 U8 , B D8 VR vk 4
ZIRER . BURE KRS R AT LR 4
MR I T EEEATAS . FLs T BIAS )1 PG /N i A 24
M 80% £, EE42HU4) (80% ethanol extract) A7 i Fik 2
B ¥ (petroleum ether extract) . /2 L TR 2 L W)
(ethyl acetate extract) . 1F T [ $2 B4 (n-butanol
eXtract).

222 R EAE I RAW264.7 6935 5%

i FH DMEM 52 42 15 37 3L (DMEM JE fify s 75 3 -
i 45 I3 : = HT=90: 10: 1 B9 1 B HE BC R ) 85 5%
RAW264.7 4, B T 37 °C .5% CO, 0 f &5 7248
H R 7% 2 U BE
223 @ FH E e R E AR AT RAW264.7 28

Rt & 7o

5 40 L B SR 1 10° /L A9 41 B 2 T Fb T
96 FLAN M HE B A H B 5 FR-ACE T 37 °C 5% CO, 4
Ji 5% 75 A6 R IR N RE L DU PRI 43 4
0.25.50.100 wg/mL (25 25 B, 45 24 24 h J5 L 5%
IH 55 F2 % S 25, I CCK-8 37 . 4k £L0% & 1 h.
1 96 FLAR B T EE bR A, K 450 nm ARG EE 1
A AT
224 N EDFEHEr R B 3RBYF RAW264.7 28

AL S & R A

HACERAE R 2.2.3. MR 05 40 I A7 05 2R 4k B
254 G 2R LPS BRI (1 we/mL) A )54 1]
PE/INE 3 2 SR O 4 (BRI 3 511K 8 5.10.20
50 we/mL LR 25 IE). 452524 h )5 , WA i 13
T, RS Z5 0 96 FL A . 4 IR —SE AL AR A
B IR . T 540 nm W2 WG IE R NO B
i .

225 ZEvrbET BRI RAW264.7 28 i TNF-
a IL-1B#2iNOS mRNA % ik ¢ % %)
HR 4 200 677 055 23R B NO 0 il 538 485 SR R A7 0 ok

BEE 2 4 IR 2B LPS LRI ZH (1 we/mL) | PHEZ
HFEK AN DXM AL (10 M) AN [R5 &)1 P /)N85 4 25
HIE T BB 4 (20 .40 .80 we/mL). Trizol i 714
IUCAH i B RNA I 5% 55 o0 e DNA, 7 S B 26 5
PCRAY 347985 5 PCR U . VA B—actin VER N
S T H 3L A X 287K
226 %it5 5

B Be 153 B 6 Graph Pad Prism 5 8048, iy
A EAE U B e bR o 25 2w i SRR 2 7 22 0 A
HATHLEL . P<O.0S WO 22 S HA Gi it X .

3 LIEHER

3.1 AN EHEMEERSSENE
311 HHEARER

MK 2 FrR , RBRR TR METE R0 37E
BT N e o R R
2 ABHE FERERE LI A RECL T
Tab.2 Regression equation, correlation coefficient and linear ranges of

luteolin, apigenin, and tricin

aEY 4 5 # R L AMEVEE (mg/mL)
KERFZE  ¥Y=1340.6X-4.2869  0.9994 0.01416~0.0708

R Y=1317X-0.9483  0.9991  0.001744~0.00872

HIER Y=1068.9X-1.7005  0.9990 0.00972~0.0486

3.1.2 MR

ZERRUIAR B TR G 15 F 1w
RSD {8 43 514 1.09% . 1.53% F10.97%. 136 WAL 2§ 114
K% R AT
3.1.3 #EE MK

K R B 2 W T AR Y RSD H 1.80% , 17 3¢ 25 16 1
TR RSD 24 1.38%, 1 1 2% W& 1H FH 1) RSD 24 0.98%,
FEIA LR SR TE 24 h NFRUE .
3.14 FEMHRKE

FIRMINVE /N LR E TR
FVE 8 R P& 24K 0.2650,0.1373 1 0.1720
mg/g, RSD 43 4 0.70% . 1.59% 1 1.52% , 15 1% )7
BEE R
3.1.5 A EDKGK B

JVE/NEE R KRR T SRR M ETE
273 R AR UK 107.4% . 104.2% F1 104.2%
RSD 43 51 4 0.32% . 1.36% 1 0.41%. { + [& 2} 4t )
2020 4 R 9101 J5L 7L SR AH B ) T e 5 B 32 Sy
85%~110% , 75 M1 W Z 4 75 45 22K, Ui W% Oy ¥ M
o B R AT
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Tab.3  Repeatability test of the stems and leaves of T. tatsienense (n=6)

2 F Fs HUBERe  Ai/(mgleg)  FHIE RSD/%
1 1.0001 0.2624
2 1.0000 0.2653
. 3 1.0007 0.2634
ARPRRER 0.2650  0.70
4 1.0005 0.2651
5 1.0014 0.2657
6 1.0011 0.2677
1 1.0001 0.1383
2 1.0000 0.1387
. 3 1.0007 0.1389
FER 0.1373 1.59
4 1.0005 0.1372
5 1.0014 0.1330
6 1.0011 0.1373
1 1.0001 0.1690
2 1.0000 0.1752
_ 3 1.0007 0.1712
EF 0.1720 1.52
4 1.0005 0.1694
5 1.0014 0.1729
6 1.0011 0.1746
150 150 1
<
£'100 = 1001
i 2
s =
Z 50 < 50 sk
0 . . . ; LO) 0_ sk k
0 25 50 100 0 25 50 100
80% ethanol extract/(ug/mL) —50 Jpetroleum ether extract/(ug/mL)
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3.2.1 @ #H E et R F BB AT RAW264.7 28
o457 ¥ oh

JH CCK-8 ¥ K 50 )11 74 /)N 85 4 25 i 119 80% £ %
PEH A BRI | LR LR IE T B
B 5 RAW264.7 20 i 0 41 i 2 1 . &1 3 G 2%
FEI I PG /N H 3 221 80% £ B4R B A IE T B4
U LT % A 40 0 5 P 2 B ¥R 7 25,50,
100 wg/mL i, RAW264.7 A7 R ¥ KT 100%;
U VE /)N B 2 25 Ay il o 2 BB 200 0 5 1k i RS, 7 Uk
&R 50 we/mL B, 2 ML AE 1% AR 30.51%; 251 2,
2 TR UM AE R B2 R 50 we/mL B, 4 A 1 R4
1, M 120.55% ; TFE R E M 100 we/mL B, 40 A7 1%
RAUN 20.50% , A7AE— E MR . h 40 A7 1% R
ERNTH PG /N B 4 250 80% L BEIRINY) | 4T
CBREEHY) (IE T BB B 45 25 VR BE 50 wg/mL
i, 35948 48 A AT 15 2R (590% ) , R HA B A NO
TR T 52 30 1 e R 4 24 R B 5 25 A Vil Tk 4 L) 4
MO FE s, AN PP TS S5

200 200

sk
kK
150 . 150
100 £ 100
50| | 50‘ |
*kk

e 04— . . :

0 25 0 25 50 100

50 100
ethyl acetate extract/(ug/mL)

Cell viability/%
Cell viability/%

n-butanol extract/(ug/mL)

5 Control ZHAH I, "P<0.05, " P<0.01 1™ P<0.001.
3 PN ZEN 80% L BB A7 i EEHE Y | 2/ CBRSRECY) OF T B4R B 1 AR RAW264. 7 4RIA735 R

Fig. 3 Cell viability of RAW264. 7 cells after treatment with 80% ethanol extract, petroleum ether extract, ethyl acetate extract, and n-butanol

extract from the stems and leaves of T. tatsienense
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g g 4
(=] (=
@] o 2
o @)
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80% ethanol extract
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Fig. 4 NO concentration of RAW264. 7 cells after treatment with 80% ethanol extract, ethyl acetate extract, and n-butanol extract from the stems and

ethyl acetate extract

Iy N PE/INEE 3G 250 80% £ B HEBUIAE 50 we/mL B
NO 3 Ky 42.12% , HAR e BEH TCMHIRBCR . LR
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LR LR BV AE = W BE (100 wg/mL) B 448 A 2 1

10
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g 8 L PS
= = 5 ng/mL
= 6 B8 10 pg/mL
g 4 20 ug/mL
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O 2
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leaves of T. tatsienense
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48 g, TNF-o IL-18 F= iNOS mRNA % ik %9
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Fig. 5 The mRNA expression levels of TNF-a, IL-1f and iNOS in RAW264. 7 cells after treatment with the n-butanol extract from the stems and

Control LPS 20 40

IL-1B

W E, 25 A% EE L (P<0.001). 5 LPSHX
RUZHAH LE, PG /0N 35 2 25 0 0E T B4R B (20,40
80 wg/mL) i TNF-a IL-1B F1iNOS F k¥4 — & fit
FEFEA, ILIEL 5 7R . Hod TNF-o [RF () mRNA 35
KV BE R IE T B R v 8 38 i R, e )
252540 TNF-a F1iNOS 1) mRNA 7K HCBH P 25 DXM
AL . SR EE R R I VE/NE 4G 250 IE T BRI
YIEA RAFHT R G .
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SR HOE T B A v] BE NPT R TE AR
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