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[ Abstract ]| Objective To screen the best anti-inflammatory active fraction of Yuniijian in vitro, analyze its
chemical composition, and explore its substance basis. Methods Yuniijian decoction was extracted by water. The extract was
concentrated, separated by D101 macroporous resin and divided into 4 elution fractions: water elution, 30% ethanol-water
elution, 60% ethanol-water elution, and 95% ethanol-water elution. The anti-inflammatory activity of Yuniijian water extract
and other elution fractions was evaluated by lipopolysaccharide-induced mouse macrophage inflammation model. Cell viability
and nitric oxide (NO) production were evaluated by methyl thiazolyl tetrazolium (MTT) and Griess method. Then, we validated
the anti-inflammatory activity of the best active fraction screened. Interleukin (IL)-1f, tumor necrosis factor o, and IL-6 levels
were detected by enzyme-linked immunosorbent assay (ELISA), cell morphology was observed by dark-field microscopy, and
intracellular nuclear factor k B (NF-kB) p65 was detected by immunofluorescence staining. Finally, the chemical components of
the best active fraction were separated by middle chromatogram isolated gel column separation combined with activity tracking
method and identified by nuclear magnetic resonance spectrometer. Results The water extract, water elution fraction, 30%
ethanol-water elution fraction, and 60% ethanol-water elution fraction of Yuniijian had anti-inflammatory activity. The anti-
inflammatory activities of the water elution fraction and 30% ethanol-water elution fraction were weaker than that of the water

extract. The anti-inflammatory activity of the 60% ethanol-water elution fraction was the highest, and the 95% ethanol-water
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elution fraction had no anti-inflammatory activity. The 60% ethanol-water elution fraction was the most effective in inhibiting

the changes of cell morphology and the expression and nuclear translocation of NF-kB p65 induced by lipopolysaccharide. Five

compounds (sonnerphenolic B, (+)-nyasol, broussonin A, 2,4-dimethylbenzoic acid, and 2,4-dihydroxybenzoic acid) were

isolated from the 60% ethanol-water elution fraction, and 3 of them were from Anemarrhena asphodeloides. Conclusion The

60% ethanol-water elution fraction is the best anti-inflammatory active fraction of Yuniijian, and the main anti-inflammatory

activity may be owed to Anemarrhena asphodeloides.
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Tab 1 Effects of water extract and different polarity
fractions of Yuniijian on viability of RWA264.7 cells

%, n=3,xts

Group Cell viability
Control 100.00+0.00
0.5 mgemL ' water extract 99.27+2.06
1 mgemL ™" water extract 99.80+1.11
2 mgemL ' water extract 102.50+3.88
0.5 mgemL ' water elution fraction 100.20+3.82
1 mg*mL ™' water elution fraction 102.10+4.16
2 mgemL ' water elution fraction 101.40+6.01

0.5 mgemL "' 30% ethanol-water elution fraction 100.70+1.87
1 mgemL ™' 30% ethanol-water elution fraction 100.00+4.78
2 mgemL ' 30% ethanol-water elution fraction  96.37+4.16
50 ugemL ™' 60% ethanol-water elution fraction 96.0142.70
100 pgemL ' 60% ethanol-water elution fraction 95.76+1.56
200 pgemL ™' 60% ethanol-water elution fraction 94.89+2.14
0.5 mgemL "' 95% ethanol-water elution fraction 98.01+1.14
1 mgemL ™" 95% ethanol-water elution fraction ~ 92.59+1.93"
2 mgemL ™' 95% ethanol-water elution fraction 91.40+1.06"

"P<20.01 vs control group.

*

*

®2 FELRUKRBRAERERAIT LPS 558 RWA264.7 HAHEYTE /1 FERF1 NO R K
Tab 2 Effects of water extract and different polarity fractions of Yuniijian on viability decrease and NO production
induced by LPS in RWA264.7 cells

n=3,xxs
Group Cell viability/% NO/(pgemL ™"
Control 100.00£0.00 2.954+0.34
LPS 85.51+3.39" 43.04+£1.37"
LPS+0.5 mgemL ™' water extract 87.41+3.97 36.55+4.56"

LPS+1 mgemL ™' water extract

LPS+2 mgemL ' water extract

LPS+0.5 mgemL ™' water elution fraction

LPS+1 mgemL ' water elution fraction

LPS+2 mgemL ™" water elution fraction

LPS+0.5 mgemL ™' 30% ethanol-water elution fraction
LPS+1 mgemL ™' 30% ethanol-water elution fraction
LPS+2 mgemL ™' 30% ethanol-water elution fraction
LPS+50 pgemL "' 60% ethanol-water elution fraction
LPS+100 pgemL ™" 60% ethanol-water elution fraction
LPS+200 pgemL ' 60% ethanol-water elution fraction
LPS+0.5 mgemL ™" 95% ethanol-water elution fraction
LPS+1 mgemL ™' 95% ethanol-water elution fraction
LPS+2 mgemL ™' 95% ethanol-water elution fraction

95.61+2.75°"
97.05+4.54°4
90.66+5.06
88.85-8.83
91.8446.05
97.334+532"°
89.1443.48
89.6149.51
91.7540.55°
93.2240.70°
94.594+1.78°"
75.15+1.01°°
68.42+3.11°%
68.741+3.87°

22.76+3.55°4
14.2342.79%4
36.724+1.80""
25.774+1.1474
23.124£3.38°4
35.12+4.51%
22.594+2.6944
17.83+4.50""
24.5442.2874
16.71+1.34°%
9.85+0.62°"
44414318
47.41+1.24°
47.86+0.66"°

"P<0.01 vs control group; £P<0.05, ““P<<0.01 vs LPS group. LPS: Lipopolysaccharide; NO: Nitric oxide.

23 EAAL60% LB - KRR MLERAL X LPS i 569
RAW264.7 4o i ¥ & B F o sk o9 % WL 3 r

N, SXTRRAAHEE, LPS 4Hi% IL-1B. IL-6 A TNF-o
JKSE ¥y B e (P<<0.01) ;3 5 LPS 4 %8, NF-«xB
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1461 5 BAY11-7082 (10 pmol/L ) fg R IL-1B. JKYEBEFRAL (100, 200 pg/mL ) BELLHE BEHH ) 7
IL-6 & TNF-a [7KF-( P<0.01); E 2RI 60% Z.H5 - L LPS i S 9 5E K 140 (P<<0.01) o

®3 ELR60% 2B - /KBERLEBAIIT RWA264.7 40 A E B F 5 i B 750
Tab 3 Effect of 60% ethanol-water elution fraction of Yuniijian on secretion of inflammatory cytokines in RWA264.7 cells

(pg * mL "), n=3 x+s

Group IL-1B 1L-6 TNF-a
Control 32.65+7.13 27.76+7.36 221.30+£40.25
LPS 173.60+15.04" 527.00+19.88" 1045.00+126.50"
LPS+50 pgemL ™" 60% ethanol-water elution fraction 142.50+13.42 489.30+33.96 894.004-51.48
LPS+100 pgemL ™" 60% ethanol-water elution fraction 102.60+8.83° 330.30+26.95°" 700.20+66.25°"
LPS+200 ugemL ™" 60% ethanol-water elution fraction 74.49+18.75°% 202.90+£13.514% 456.204+29.02°4
LPS+BAY11-7082 55.39+7.39%% 106.00+47.66"" 398.90468.95°

BAY11-7082 is an inhibitor of nuclear factor k B. "P<<0.01 vs control group; ““P<<0.01 vs LPS group. LPS: Lipopolysaccharide;

IL: Interleukin; TNF: Tumor necrosis factor.

24 ERA 60% L BE - Kk BLER AL T RAW264.7  HZ,
L 0T 25 A NF-kB Rk 9%, QI 1 s, %8 2.5 ERAT60% LBE - KEBLIRE R oA Wt
ZH RAW264.7 4 ZSHL, 40 A4C R Mr; LPS  HPLC 3L/ B H 7 1 AR R i 4 A0, 4 1 3
WRFRSE, AUMOEASAEASAELN; E 4T 60% LBE - PCNMR Al 'HNMR (& 3) o %@ &8, 15
IKGEBEFROL AN (50, 100, 200 pg/mL) 41K W4 sonnerphenolic B, 2 54 (+)-nyasol ()&
NF-«xB #1551 BAY11-7082 ( 10 pmol/L ) ZH 40} HIEE) , 3 56K broussonin A (JFAJEHIEE) , 45
SAPE . BHE 2 770, XTRALHMIH NF-xB % oh 2,4- IR H R R 2,4- R HRH R (14
NG LPS 41 NF-xB FikEtm, B  BEAakh) fiRaY (Aasdih2 - 1), HFE
BB s AL 60% LM — 7K Y R0 A [ vk i MR AT R LURIRER B AP E (£4) o $dl
(50, 100, 200 pg/mL ) 4] NF-«B 3 ik A A [ 12 JEAY 1) 45 B 7R, sonnerphenolic B il 2,4- — Hl J&
FEMIREAR, HBEE 2 B A K NF-«B RIXFEAL RH NG 2] £ L B — R84 .

Control LPS

LPS+50 ugemL ™' 60% EWEF

:f}%

'y ~

Lo
&

50 pm

LPS+BAY11-7082

\

o

~ 9’5

50 pm' *

1 EXA60% ZBF - /KBEBEG (EWEF) Xt RWA264.7 AR A KR
Fig1 Effect of 60% ethanol-water elution fraction (EWEF) of Yuniijian on morphology of RWA264.7 cells
The pictures were obtained by dark-field microssopy. BAY 11-7082 is an inhibitor of nuclear factor k B. LPS: Lipopolysaccharide.
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NF-«xB p65 DAPI Merged

Control

50 pm = F - ' 50 pm
D ————— F - b ————————————

LPS

50 um . 50 um 50 pm

LPS+50 ugemL ™' 60% EWEF

# @
50 um ‘ 50 pm

LPS+100 pug*mL ™" 60% EWEF

50 um 50 pm

LPS+200 pgemL ™' 60% EWEF

50 pm

LPS+BAY11-7082

&

50 pm - $50 pm 50 pm

2 ELAL60% 2B - KERERL (EWEF) X RWA264.7 48 NF-xB ik K200
Fig2 Effect of 60% ethanol-water elution fraction (EWEF) of Yuniijian on NF-kB expression of RWA264.7 cells
BAY11-7082 is an inhibitor of NF-kB. NF-«kB: Nuclear factor k B; LPS: Lipopolysaccharide; DAPI: 4’,6-diamidino-2-phenylindole.
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Fig3 "“CNMR and 'HNMR spectra of peaks 1-4 isolated from 60% ethanol-water elution fraction of Yuniijian by HPLC
A: Peak 1 (sonnerphenolic B); B: Peak 2 ((+)-nyasol); C: Peak 3 (broussonin A); D: Peak 4 (mixture of 2,4-dimethylbenzoic acid and
2,4-dihydroxybenzoic acid). HPLC: High-performance liquid chromatography; *CNMR: Carbon-13 nuclear magnetic resonance;

'HNMR: Hydrogen-1 nuclear magnetic resonance.
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x4 ELA60% ZB2 - KBERBERL HPLC 2 BIE 1~4 $EEHILED
Tab 4 Compounds of peaks 1-4 isolated from 60% ethanol-water elution fraction of Yuniijian by HPLC

Peak Structural formula

Chemical formula

Molecular weight Chemical name

1 OH CsH,50, 282.125 6 Sonnerphenolic B
/Og
HO &
2 OH C,,H,0, 252.1150 (+)-nyasol
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HPLC: High-performance liquid chromatography.
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