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Study on Anti-inflammatory and Immunomodulatory Activity of Vinegar Bupleuri Radix
Polysaccharides with Different Molecular Weight on Raw264.7 Macrophage

LI Ping!, LU Bolin?>, DENG Shigui!, ZHAO Ruizhi!, ZHAO Ya!"(1.The Second Affiliated Hospital of Guangzhou
University of Chinese Medicine, Guangzhou 510006, China; 2.School of Traditional Chinese Medicine, Guangzhou University of
Chinese Medicine, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To explore the effect of vinegar Bupleuri Radix polysaccharides with different molecular weight
on the anti-inflammatory and immunomodulatory activity of Raw264.7 macrophage. METHODS Vinegar Bupleuri Radix
polysaccharides with different molecular weight were separated by dialysis bags. MTT assay was used to determine the effect of
vinegar Bupleuri Radix polysaccharides with different molecular weight on cell viability of Raw264.7 macrophage; neutral red
phagocytosis assay was used to determine the effect of polysaccharides on cell phagocytosis; Griess method was used to detect
their effect on the release of NO of Raw264.7 inflammatory cell model stimulated by LPS. RESULTS Six different molecular
weight of vinegar Bupleuri Radix polysaccharides(<3.5, 3.5-50, 50-100, 100-300, 300—1 000, >1 000 kDa) were separated, and they
had no cell toxicity to Raw264.7 macrophage in the range of 1.95-31.25 pg-mL~". In addition to vinegar Bupleuri Radix
polysaccharides with molecular weight <3.5 kDa, others significantly promoted the phagocytic activity of macrophages, and the
activity of polysaccharides with molecular weights >100 kDa were more significant. All molecular weight segments of vinegar
Bupleuri Radix polysaccharides significantly inhibited the release of NO in Raw264.7 inflammatory cells stimulated by LPS.
CONCLUSION Molecular weight is an important factor affecting the activity of anti-inflammatory and immunomodulatory.
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LEHH N RBHE Y AC 58 5H (Bupleurum chinese
DC.) 8 & i 58 81 (Bupleurum scorzonerifolium
Willd )i TEEAR . SEFIZ A N EZ M2 —,
WARRHHEBEAIEMN. ik, RS . PulE.
G2 1 AR 1 I o 3 58 A G s R T A
M RHFEEIEER .. A2 RN B RIEEY,

EEME: ERALPFHEESTE (1703798, 81573612)
fEHB/N: 23, &, Wit4AE  Tel: 13751850492
(020)39318571  E-mail: 13423631120@163.com

FpE BACR I 26524 2020 4E 5 H %5 37 55 10 1)

E-mail: 908679518@qq.com

HoraEamuBEE Y, mREHs FENE
BT K, I S A 22 R 98 T % 1
i oy T EBRE SR Z LR E a5 R, 82
FEB B LA TR BN 2 PR R AR A
T, DRI A S B G S8 50 2 0 70 9<3.5, 3.5~50,
50~100, 100~300, 300~1 000, >1 000 kDa 6 A

BIEEE: B, &, ML, SRR Tel:

Chin J Mod Appl Pharm, 2020 May, Vol.37 No.10 - 1153 -



[ FER, HULEMEANH Raw264.7 A Fix 4]
XIAFEIFIER 6 A7+ 5 B IS S 2 W 47 Bt
RAAPEIGIERE L, LIS S5 A 2 08 S PR o 1Y
A ROTF KA R AR
1 UE5RHF

LD5-10B 1K i & 0oL (b 5t S SO HL e
PR BT-125D HL1 73t RF [ 38 2 R kA
BAEFOBE R A A CO, WA (£ E Thermo
Scientific A %); ESCO SVE-4A1 H4A4: ¥k 4 TAF
£ (5 [E ESCO BioTECH A #); VictorTM X5 424
g bRi% (3 B PerkinElmer 2 #]); #EHT4E(3.5, 50,
100, 300, 1000 kDa)( bz k2 &),

RAW264.7 /N ERR 4 M (35 E ATCC A #),
i SE (R E AR AF], #t5: 201706), H
J7M R 2K 5 b e R B R oL R B AR 2
I %55 M IE o

WM BRZF MG 35 . 12491023). DMEM 1
FEIMES: 20171014). 0.25% M 55 A B (L5
15050065)~ PBS Mg Eh & pfif (5 : 20170918)
B HEEE Gibco AF]; —HIETH(DMSO, it
51 201703). JEZHELPS, LS. 057M4013V).
3-(4, 5- " FBEMEME-2)-2, S5-I PO g M yR 2
(MTT, #t5: DH343-1)# K04 H % E Sigma 2
Al; NO Ml & L s REVMERAGRA
", #it5: S0021); TLAKLEE. WEE. &5 BT
FE(rpral, R E PR T AHRAR).
2 HiE
2.1 AIE TR B S A 2 B B S | A

MBS LS A ZIM, i 2 505, R (L
10)IIANZETREAK, KR FE 3 Ik, BRI 1h, |
BWHD ML, JFRGEHBKEN
1 gmL ' (FHYFAEZAR), RFEMA 4 5588,
Bmtdi, T 4 CokfaRFEd R, SIERIUE,
DUVE F TG 7K CBEANDN B s B2 st 3 0 1 R T 1k
50 BHT 2R TRK IS R, JFilId Sevage EFR 25
AR, B 2. B SE W 2 HHR K
3.5, 50, 100, 300, 1000 kDa i#EHr48ENT, 4
T EaEE,
2.2 Raw264.7 413 /3 & (MTT ¥2%)

OB B I O 4x10° A~ -mL-!, PAAEESL
200 pL In ) 96 LA TN, BT 37 CHY
T 5%CO Ky R ks IR, Hi9R 24 h Jm, ZHRIMEE,
Wt BE IR, I N A [R] A B 1 T S8 0 2 BV
(31.25, 15.6, 7.8, 3.9, 1.95 pg-mL™"), 4L 200 uL,

- 1154 - Chin J Mod Appl Pharm, 2020 May, Vol.37 No.10

TERBERE TR 24 h G, W ERFRI, H PBS ¥l 2
W, MANFEIFH MTT BWMTT © 524kt
=1:7), k8RF 4 h, WHEFRE, WAL
150 pL — FEE WP AR, 3 7R B R B AR IR IR 3%
5 min, AAOEMASE Y, BEFRX 570 nm I & &L
I FEAB (OD fH)
2.3 R i A R T e A DU

HEVEANAE Raw264.7 LA 4x10* A>-mL-! {1k
FERERN 4 96 FLIG TR, 4L 200 L, 24 h J5 5
B R IR SEWRA IS F 2> T R MBS S £
BE(31.25, 15.6, 7.8, 3.9, 1.95 pg'mL™")]. LPS
AN 1 pg-mL~' f) LPS it 7], = HA%
w3 ANEIL, EFT EVEYIM Raw264.7 F7E 24 h
JG 3125 96 SRS FL A g ks 7= 1iE W, F PBS
EYE 96 FLAR 2 #E, 0 100 pL A4 ekl
(1 ug-mL™"), B 37 'C, 5%CO0, k5 77 46 A £ 7% 30 min
JEHH, PR PBS ¥ 2 M, N4 AR 100 ul.
GBI 37 C, & 5%CO WA NKEFR, 4h
TEBEARX 540 nm ZbAGH OD fH. #H MO A 410 7
Wi R )RR RN : AR IRE=2000 4 oD {8/
2440 OD 8.
2.4  LPS HI3 1 ME 4R Raw264.7 NO BEBCE A &

B A Raw264.7 Bk 3x10° A>-mL-!, i 1 mL
T 24 FLMRF, 5324 h )G, FE LT, AR
FEARFRIRACE A4, LPS 4(1 pg-mL™' LPS,
AR, FHMEZ2H (5 pg-mL-! #LZE KL, Dex 41),
ANF o B B IE S 2 IR (31.25, 15.6, 7.8,
3.9, 1.95 ug-mL ™% 1 mL, Hrf k25410 % bk
I 1 pg-mL' LPS it B 58 . JUTE 5 7 40 1
7% 48 h, %8 NO & vt AT 44, H Griess
EIERE S NO & &E. NO #IH 2 (%)=(1-%
2570 NO & &/ A0 NO 2 5)x100%.
3 Z#R
3.1 AT EBE S 2 b A

YA FI<3.5, 3.5~50, 50~100, 100~300,
300~1 000, >1 000 kDa 6 NAN[F] 431 & B it 4
WA BE, BTSSR E B UL 1, FRRT & BRI
KEVNARFEAH R CA>1 000, 300~1 000, 100~300,
<3.5, 3.5~50, 50~100 kDa, 4> FE>100 kDa
MBS SEEH 2 08 & 240 5 S LLI ) 68.8%.
32 ARG TFEBEELEHZ X Raw264.7 41
LpAlEA |

ANTF) 531 B B S 22 T A R TS 3 (%) s e A,
K2, SEREHIINZRETE 24 h 5, ANEKREARHSS

R E BACR T 2424 2020 4E 5 H 45 37 55 10 4]




T B I S 2 i T A A7 R 50>90%, SIS
A7 &2 B S 2 R B E 1.95~31.25 pg-mL!
AN 4R L /7, % Raw264.7 40 S35 .

301

i o EL /%

G

EZ)

S Q QQ
ol o N ) N Q
: N ! >
» NN %QQ’ 7
7y f-#t/kDa
El1 TR TEEBEASENLA
Fig. 1 Distribution of vinegar Bupleuri Radix
polysaccharides with different molecular weight
200 @B <3.5kDa

S 150 £23.5~50 kDa
el &3 50~100 kDa
Jacts €3 100~300 kDa
£ 100 »m E3300~1 000 kDa
= m>1 000 kDa
g 50

195 390 780  15.60
S Z A /ug-mL!

B2 TR TEBREEALEN Raw264.7 B %% HE

71 W1 %

Fig. 2 Effect of vinegar Bupleuri Radix polysaccharides

with different molecular weight on cell viability of Raw264.7

3125

macrophage
3.3 AT BUER S 2 BT R 4 A A e 1)
GAiALL

ANTR] F3 - B B SR 22 W 6F 1k 2 i o R 1)
RERZm LI 3. 5 IEH X RAAAA L, <3.5 kDa 4
T BT S8 2 0 5 U B 0 R A0 i A v A
o, WEREMEER: 3.5~50, 50~100 kDa 731
BB SEH 2 B 1.95 ug-mL™ WREI AEly B3
i 32E 15 s 200 PR 7 s v 1R 41 (P<0.01 B P<0.05), 1]
300~1 000 kDa 77 T & Bt Bt S48 2 B /£ 3.90~
15.60 pg'mL~" 100~300 kDa LA %>1 000 kDa 4T &
BUBE SE A Z M 7E 1.95~31.25 pg-mL~" ¥Rk a4
A S e M A W P 21(P<0.011 51 P<0.05) .
3.4 R[FEZTEBEE LA 2 R X LPS il 34 5 g 4
fil Raw264.7 NO Bl & (51

AN Gy B BB SE 2 B0 LPS il 5 k4
il NO BE B 52 LI 4. 5 IR X RRALAR L,
LPS #5820 58 5 & e A MR i NO, AFREA
7] 53 ¥ B BTGS2 50 2 BE S50 LPS I 1 1k 4 il
NO B8 EAT 235 40 /E F (P<0.01 2 P<0.05).

FpE BACR I 26524 2020 4E 5 H %5 37 55 10 1)

<3.5kDa

3.5~50 kDa

.0 =
S NN RN DO
BRSPS

L2 B % /ug - mL!
100~300 kDa

2 2

L2 B % /ug - mL!

50~100 kDa

0.0 L
\P] \] 5 o
FNICHC RNEN

' S e 5 o
0T PSS P
L2 WA S /ug - mL!

>1 000 kDa

L2 B S /ug mL!
300~1 000 kDa

O P PSS QPP
45, N oy Al \‘3‘ %\A O

S B S /ug mL! SR E ug mL-
B3 FEaFEREBEHALEN Raw264.7 EE 4 5%
o RE By B

52 A LE, YP<0.05, 2P<0.01.
Fig. 3 Effect of vinegar Bupleuri Radix polysaccharides
with different molecular weight on cell phagocytosis of

Raw264.7 macrophage
Compared with blank group, VP<0.05, 2P<0.01.

4 g

AT 58 K FH 3B AT VR I S A B 2 B AT AT
(15385, IFHIE I T AR+ S0 S H 2 5 1)
IIATRRAE, 25 R H i >68.8% H Bt 48 #H 22 1 4y
FE>100 kDa.

R A ek e B 45 SRR B, [R<3.5 kDa 40
HEHS, HRS S TRENEAZ YR ®E
Wik 410 AL R A BT LA 1 2R R A B B ) 98 3 e
RERT, BRGSO, TS 22 i R e i B
UL AR DI RE, $E SR %% 775 T =100 kDa
oy T BUBE SE T 2 B <100 kDa 1 B SE
ZPEREE R I oA B, H<3.5kDa 4 F &=
BTG SR 22 W0 20 PR 7 W 14 TE R ), E SEEAH X
oy FEXEESEE 2 0 R IE A R, TSR A
ZHREMRE MRS S =
100 kDa 77 F & BB 5L H Z A E 45 3, T<3.5
kDa 7 5 Bl S8 Z Mt Z v Re R H 7y 1 &
BRI TE V2T = A v P ) 58 A 45 F i S)

- 1155

Chin J Mod Appl Pharm, 2020 May, Vol.37 No.10



3.5~50 kDa

i/ug-mL-!

0 =
R P P e S d D a® © > g
BT AN ﬁép AT AD o

ST BRI % jug mL! ST RRRIE /g mL-

50~100 kDa 100~300 kDa

W
[}

g 3 3 3 D3 5 3 3 2
6En100 £ 'EIOO 3)
= T 2 T
i} ]IE
41 50 41 50
e o
= zZ.
u— o 0 =
e NN S b D ® ® 5 o
BT D AT 0NV O B RPN

L2 B I /ug- mL! SEHHZ A Jug - mL!

150 . 300~1 000 kDa 150 >1 000 kDa
3 9 3) 3) 3
E [ = 3 3)
=100 » 2100 )
E, E T

E
H

=
=Y

NO&
W
(e}

0 3 E =
S b o o
z,%,®{@§y \9 r\)g '\%Q\,‘)bz\f\, Qe N7y A \‘)

L2 B IS /g mL! SEH1 2 B /ug-mL!
El4 TE»TEBRBEASHEN LPS FHKE %4 NO
BREWHR
S5 AMHE, DP<0.01; SEBAEL 2P<0.05, YP<0.01,

Fig. 4 Effect of vinegar Bupleuri Radix polysaccharides
with different molecular weight effect on release of NO of
Raw264.7 inflammatory cell model stimulated by LPS

Compared with blank group, YP<0.01; compared with model group,
2P<0.05, ¥P<0.01.

NO A& 78 i [ W FH G 32 18 45 1) B R 711, 78
% i 9% S 20 MR AN S A SR B BETY H, NO R I 35 3
1, NO BRI /D 2 98 0 00 1Y) Z AR AR, (3
NO FEAR I 5 FALE NOy~, ToiE BRI 5 5
&, KASIG A NO Ak &, HR 2
BT 26T, NOy 5 5 Sh i ik i A= 8 R B A
REENEY, Rt — P H5REOIRmIE R E
G RN o 1% NAE B P2 YITE 540 nm A A e K
Wk, HIKRFES NO IR A LR R, (4]
WA BRI iR RE PO L A7 (8 LA A ) e % 2H R
an i NO & 821k, $em T iZfabnBdm 5.

LPS H}i# Raw264.7 7 EAN AL NO Bl &
e g5 R BoR 6 Mo T REBE S 2 B R i
40 LPS HIB E VR M NO R, KRR
E I I(LPS Hl E R A G oL T, & TR
L8 i 22 e A M H NO IR, M R IE DT R
T, A R Lk PR RE T T | AR B ZH 2R
Pifhi. SHEMERARNE, S8 2R

- 1156 - Chin J Mod Appl Pharm, 2020 May, Vol.37 No.10

O =
Qi P, RS O P 7
B 9

RAGVERE P 73 7 R B SE 01 2 3L R 4 F A 45
K, BT EXNAFEER @SR, K
BEAERT IE 2 WEANRITE PRI, Y75 51 7 E M
SO o 2 W I AW PRI B2 B A S BRAL S5 1
S BeAh, 2 REAE RSN RIS TR A R A I
S WA N AERE RN, JE R R TR R,
TRAEHENAA A B R AT E . XA 20 AT g
T fiy 38 B At P8 A7 4 T 8 S B R T AN T AT
F, kT S e B AR LA P S e SR ST [
LHE T S 1) 22 5 35 ) AR B A AP 0 TG S 1 22 W 4 T
AR B FEIE T 2B AT T, AT SE A RO T
I S 2 R T 1D o

REFERENCES

(11 ™5, Ba, ENI, 5. STt D). EH e
%, 2012, 31(8): 1042-1045.

[2] XU H, ZHANG Y Y, ZHANG J W, et al. Isolation and
characterization of an anti-complementary polysaccharide
D3-S1 from the roots of Bupleurum smithii [J]. Int
Immunopharmacol, 2007, 7(2): 175-182.

[3] LUO C H. Molecular weight measurement of Bupleurum
polysaccharide [J]. Chin J Pharm( [E & 24§ Tk 44 :£), 1997,
28(6): 267-268.

[4]  J3W. S S 2 W i e v 4 2 OV R R A Y R L A DR
[D]. T7H: TTRZFIK, 2018.

[5] LIANG S, CHEN B S, ZHU M L, et al. Effect of ermiao recipe
on regulating macrophage polarization [J]. Chin J] Mod Appl
Pharm(H E AR 242), 2019, 36(8): 920-923.

[6] BAO S H, ZHA X Q, HAO J, et al. In vitro antioxidant
activity of polysaccharides with different molecular weights
from Dendrobium candidum [J]. Food Sci(ffF}+#), 2009,
30(21): 123-127.

[7] COLEMAN J W. Nitric oxide in immunity and inflammation
[J]. Int Immunopharmacol, 2001, 1(8): 1397-1406.

[8] BHARDWAIJ M, SALI V K, MANI S, et al. Neophytadiene
from turbinaria ornata suppresses LPS-induced inflammatory
response in Raw 264.7 macrophages and sprague dawley rats
[J]. Inflammation, 2020. Doi: 10. 1007/s10753-020-01179-z.

[91 LIU S Z, ZHOU W G, YE W J, et al. Research advance on
biological activity and structure-activity relationships of
bioactive polysaccharide [J]. Food Res Dev(& f#iff 50 5T k),
2017,38(18): 211-218.

[10] ZHANG Q, XU Y, LV J, et al. New utilization of Polygonum
multiflorum polysaccharide as macromolecular carrier of
S-fluorouracil for controlled release and immunoprotection [J].
Int J Biol Macromol, 2018(116): 1310-1316.

[11] GAO B B, PENG Y, LI X B. Research progress on intestinal
immunoregulation and mechanism of Sijunzi Decoction
polysaccharide [J]. Chin Tradit Herb Drugs("F%i24), 2018,
49(2): 462-467.

[12] XU X F, YANG J G, LUO Z, et al. Lentinula edodes-derived
polysaccharide enhances systemic and mucosal immunity by
spatial modulation of intestinal gene expression in mice [J].
Food Funct, 2015, 6(6): 2068-2080.

ek H Y. 2019-06-21
(B339 TR

R E BACR T 2424 2020 4E 5 H 45 37 55 10 4]



