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WA Z— o POARE B T3 0 S il
VB, R E GRS R AT BRI R Z
BB R B 3D o A 5 ik w7 T I O Ak R
BRI AR A 0 2, T RAF PR ZHE Y 4
F o 3T LPSiA S 1 MEA0 I (RAW246.7) R IE
BERIAR T MM (PRCP) Ao S e Mkl T35

1 MRS IE

1.1 #MR5RF

BB R AR ERE T AA Uk,
RAW?246.7 4 i, 176 R} B 20 M 2 5 JiG 4 13
3-(4,5- " F BLmgEME -2) 2, 5- R KLU R L 3R
(MTT) .LPS, 3£ [E BR 572 28 6] ; DMEM 35 5% 5 B iR
R p K (PBS), LA TAEY TR FRAH]
NO BRI &, B 3E < RAEYE AR B R TNF-
o (ml002095) . IL-1B (m1301814) .IL-2(ml002295)
Tt K0 G 72 W o 00 s 3 ) 5, I vl K A R
A BRI HAth, B 2542 A AR 2E R A FRA A
1.2 SLIUES

TU-1810 2241430606 B 11, A 505 A1 38 FH AR
T RSN | RES203 Jig 5678 K f , b1 5%
He AL 28 BR 2 7] 5 NicoletIS20 i B 2T 4P it
X Multiskan SkyHigh fiff #51% . 1CS5000 & ¥ {4 i
10, FEBR R BH A FRA F] 5 UGC-24M AR,
BRI RHE AR A F
1.3 XWAHE
1.3.1 PRCPHJZHL

AL AR DI B TR A —
FE RSB K AT AR Y T B AR ERO
HRZME 3K, = )220 A ok U8 P VA R, AR DB -
6 000 r/min &5.L> 10 min, YA FIE W . 60 CHEZE
Wi & — R R A 3R B TE K 2 BT £
Wi ERE AR BDBOTE , TR, A
JER 3% 1) AR, FrE . BEOIRETER,
BHT R TS A5 25 HR 22 1 PRCP,

VA 250 T B A v T A, SR FH AR 1 - R v )
EIFHE PRCPAEH, A5 Y,

Z=(CxVxn)/Mx100% (1)

K ZREPRCP IR, %5 ARG T
W R, mg/mL; VAR PR AT, mL;n
BB MARER P B, me.
1.3.2  AKFEFEEZLAXT PRCP £33 1 52

PRI 5 o, 152 B 1800 D 2% 500 W, ik B

http://www.shhydxxb.com

] 6 min, ZZA OB (5:1,10:1,15:1.,20:
1.25:1) X%t PRCP 15 2 4 52 W 5 BRI ) Jo o f1 7
MR, 5 BT DR 500 W, BCREEE 1021, % 58]
T i 1] (6,12, 18,24 .30 min) X PRCP 15 (1)
) 5 FR IBCAH [R) T AR 0 AR 1A R D 5 ]
18 min, W R 10: 1 mL/g, 2% 8K [A] % T %
(300.,400.500.600,700 W) %} PRCP 3R [ 51
1.3.3 WL 44T PRCP HefE R HUA

i o % PRCP $& G BRI 5T, w11k T
S B JBOR 119 B 2L R R (R %6 Aie B[] ViR
B o 7R RS [, LA PRCP A5 5 Ay i 7 A1, 18
a0 7 TR X S0 PRCP /S5 i = [ E k— 4
etk , BAR & an 1 . F| H Design-Expert
8.0.6 Ml 17 [fil 73 BT #K4F , B PRCP 73 25 () e {55
.

F1 MEEREET

Tab.1 Design of response surface tests

K 2 Factor
K A T )% B i ] CUELL
Level Microwave Microwave time/ Liquid-solid
power/W min ratio/ (mL/g)
-1 400 12 5
0 500 18 10
1 600 24 15

1.3.4  PRCP B9 SUBHAT AR HAE PR A B R AR N

5 mg PRCP } 2 mL TFA (3 mol/L) & F % il
i, PRCPRE S BT 120 “CHE IR 88X T HRA48 K A
307 ERAWR T R K i O 57K (5 mL) TR
27,10 000 r/min &L, FIEFH T EHLHT. 8
DS (Fru) A3 (Fue) BB (Gle) BT HiAA
B (Ara) . T & B5 (Man) . D-4% 0 (Rib) . >F ZL b
(Gal) A (XyD) | B2 4 (Rha) 2 S AR E 0
PRCP HUBE2H 6 D ZE T B W AE B AR A IRA
RN A o R P I PR e 32k R A T 0L b 3ok 3 43 331
For 0 PRCP Hop 1 iR B Bt FR A 1Y) 75 1%
1.3.5 PRCPMYZLAMHr

B8 5 T 5 B PRCP (5 mg) 5 1R AL AP AIF 5
BA KR JE A L0 G A 1 53 b7, 3k A%
PRCP 4 000~400 cm™ 515 F B£LAMGRE
1.3.6  PRCP Y% M K Ao M 52

10 mg PRCP I T Z& 10K b, il i Fchs AR AL
A4 5 PRCP RS . B & PRCP %R T #3 R
G = 7/ R MUK TR N N R oy i = R N



6 4] FEWTIGE , 45 - AR 2 A0 S B0 A5 AR A BORT I 40 S8 0 /AT 5 1441

5k PRCP [ ROAFAE "
1.3.7 PRCP X LPS 55 I 4 it () £ 7

1 x 10°4>/mL A F 40 S (RAW264.7 ) 43
B8 AT 96 fLik iEFE 12 h, 5% LW . & H
(Con)ZH M A 200 L DMEM 5% 72 %5 ; LPS 4H Jin A
%A 1 pg/mL LPS ) DMEM ; PRCP 41 (P5 . P25,
P50, P100.,P200 . P300 4 ) 43l il A & 5 A [A] ik
J& PRCP ¥ DMEM 15 2 B i e 15 9% 1 h, 4k 22 n
A7 LPS (1) DMEM 35 5% 5 | & 241 LPS 29k £ hy
1 pg/mL, PRCP 249 i 43 5124 5,25 .50 . 100,200
1300 pg/mL. J535 1 d,PBS T BE4R M) , n A
20 pL 5 mg/mL MTT % W & 180 pl. DMEM, i
A1PY . 3 hE, F B, I 160 wL — H L
R, 490 nm AR A TE 5% FF 43 B 45 41 40 i A7 105
o
1.3.8 PRCPXJ LPS 53 E W 40 My 4 5 K 1)
il H

Fie BRC1.3.7 7 K5 7 40 B, W 0 L R
3 x 10°//mL, PRCP 41 (P1,P5.P25.P50.P100,
P200 41 ) £ % ) LPS & ¥ & 4 1 wg/mL, 3 H.
PRCP 23 & 43 51 1.5,25.50.,100 A1 200 pg/
mLo WG I RO F B L0 NO 7= A= Y
K, HeAh, Con 2H \LPS 4 .\ PRCP 4 (P5.P100)
W43 LI WO T B R 4 M TNF -0 S IL-6 77 2E i
GO alll R
1.3.9 Hdaabr

F FH Design-Expert 8.0.6 54 3547 1 1 11 %%
oy Mro R SPSS 17.0 HEAT5E 22 FME 40 #r , KL
i LSS+ bR ifE 25 R o PR FE 07 220087,
ZH [8] K FH Duncan’s 88115087, P<0.05 R £ £ 5
F o R RE S K (MRS ) AT

2 AR5

2.1 FRHDBEEEXPRCPEFERMFN

K 1a S, 35005 73 25 PRCP B9 2%k 500 W,
18] 24 6 min, OB H1 5 mL/g 3911 2 10 mL/g
Bf , PRCP 75 K 34 i 7 33.78%. i & ¥} Lt
10 mL/g 34 /1 22 25 mL/g i} , PRCP 75 2884 fin 224
(LGN 13.13% . HIL , BB EE R 10 mL/g,
TJA%E PRCP 43 B S 5T -

b S, S0 50 85 PRCP Y TN 500 W,

TR M 10 mL/g IS, PRCP 75 5 Fifi i3 ok i 1] Ay 185
Jn 2 B B A T B TR 6 min 3G 0 2
12 min, PRCP £ 334 i1 T 30.53%, 34 3% i 18] f
12 min 34 /1% 18 min, PRCPASRIAN T 15.32%,
T B0 B 1B 18 min 384 il 25 24 min, PRCP 5 %
{LIEINT 2.80% . W ET A T 18 min, PRCP 15
RAER BN, P UL B B ) 18 min,
JE S B AR

Le 7%, S0 43 B PRCP A Bl I8 15F 1) o
18 min, KA 10 mL/g, PRCP 75 i ik Bh %
(R BE B S 1A, S TR 300 WS i = 500
W B, PRCP 45 343 538 I T 57.69% .71.95% , Tfii
T 22K 500 W 28 700 W i}, PRCP 1554 43
HIEEINT 12.06% .1.90% , A 11 35 £E 1400 D1 R 500
W, F 5 2 o 1 S AT
2.2 MmMEEL PRCPAYEEYE

i L BN A W) AP R A 2] PRCP 1Y 53 15
ZA R ROREEE 10 mL/g A3 B 1] 18 min L L3 2
500 Wo LAWK St s e) i thE ok 1 AR
it , UL PRCP 15 3 i iy {8, 3% 11 IF 47 17 43K
YR 1S PRCP A3 (32 2) , b — A0 38 2o w7 187 43
TN PRCP 1558 f5e B A $2 B A% 14 o (Bl Design-
Expert 8.0.6 %15 2854 T IEHL A K o3 Hr, A5 ]
175 2 Z = 1.44 + 0.34A + 0.14B + 0.062C -
0.015AB + 0.028AC - 0.037BC - 0.25A° - 0.061B>
-0.029C*, & 3y [l ALY 1) J7 22 79 B o B p=
0.000 4<0.001, 2= F-PE BT il b 2 o R 400 P=
0.883 9>0.05, 22 SR 40 B A i 2, EIBE LA 2%
L, BERAESE R R=1.41/1.47=0.959 1, i~ 5t
AU, 28 B RUZ EIABRLE R ar, A 3T
A7, AT T 20 B R B0 408 2 B 32§ PRCP T2
SRS TR TR P<0.000 1,28 BiZ [l )45 41
G T3 X PRCP A5 38 1) 52 M B 2% 5 i sl
] P=0.004 1<0.01, % BH 1% 1] U= A5 A ep 63 35 B[]
X PRCP 15 36 (1) 5% Wil B 58 3 5 VOB HE P=0.096 5>
0.05, 7 B UK} L X PRCP 15 R (1 5 i A g 3% .
PRI, 6T LU AT R0 e 20 238 B it B ) 0kt e ot
PRCP 153 (52 KR AR /1N, 38 o db 2P 2 mT 1
B A3HT , F A1 PRCP S5 50 35 25 1 M ik g D) R
572.47 W i 5k [E] 22.38 min &R EE 14.82 mL/
g, XF N PRCP A3 K 1.65% .
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1.5 ~—— PRCPf3:% Polysaccharide yield 2100 2.0 ~—— PRCP#: Polysaccharide yield 2100
—e— PRCPH4JiI%% Polysaccharide increase rate < —e— PRCPH4JjI%% Polysaccharide increase rate S
) )
S 12+t 180 = S 16t 180 =
3 5 03 5
2 Wos o 2 S
32 oot 160 ﬁ% T2t 160 ﬁ%
o5 g TS 2
5 FZ 5% =2
23 06r 190 2F £73 o8t {40 §F
8 A 3 A
£ 03¢t 420 g £ 04t 120 g
0 1 1 1 0 0 1 1 — O
0 5 10 15 20 25 30 0 6 12 18 24 30 36
Wk Liquid-solid ratio/(mL/g) T ] Microwave time/min
(@) (b)
5. .—— PRCP# Polysaccharide yield - 100

—e— PRCPH4JiI%E Polysaccharide increase rate <

)

T 16 180 g

=) o

i W9

o2t leo £

- £

55 s

€5 08t 140 9

S A~ o

= 3

£ 04} 420 g

S

0 1 1 1

0
200 300 400 500 600 700 800
TP Microwave power/W
(©)
B RAtEL AR0iR B 18] SRR T R X PRCP 152 K2 38 0 2 B9 240

Fig. 1 Effects of liquid—solid ratio, microwave time and microwave power on PRCP yield and increase rate

®2 MMMEIZITREZEPRCP R EGER

Tab.2 Response surface design microwave extraction of PRCP and its yield

RIS AT IR B fstra] CHRHE AC RS
Number Microwave power/W Microwave time/min Liquid-solid ratio/(mL/g) ~ Polysaccharide yield/%
1 400 12 10 0.68
2 600 12 10 1.33
3 400 24 10 0.97
4 600 24 10 1.56
5 400 18 5 0.76
6 600 18 5 1.45
7 400 18 15 0.83
8 600 18 15 1.63
9 500 12 5 1.11
10 500 24 5 1.47
11 500 12 15 1.31
12 500 24 15 1.52
13 500 18 10 1.32
14 500 18 10 1.58
15 500 18 10 1.33
16 500 18 10 1.48
17 500 18 10 1.50
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#3 EEREMAESN
Tab.3 Analysis of variance of regression model
P 3 Rl A ¥J5 F P 2251
Source Sum of squares df Mean square F P Difference
I Model 1.410 9 0.160 18.430 0.000 4 ok
A 0.930 1 0.930 109.780 <0.000 1 ok
B 0.150 1 0.150 17.500 0.004 1 e
C 0.031 1 0.031 3.680 0.096 5
AB 9.000x107* 1 9.000x107* 0.110 0.754 2
AC 3.025%x107 1 3.025x107° 0.360 0.569 2
BC 5.625%107 1 5.625%107° 0.660 0.442 4
A? 0.250 1 0.250 30.020 0.000 9 i
B? 0.016 1 0.016 1.850 0.216 4
c? 3.420x107° 1 3.420x107 0.400 0.5457
5% Residual 0.059 7 8.486x10™
A Lack of fit 8.125x107 3 2.708x107 0.210 0.8839 x
%2 Error 0.051 4 0.310
JEF Sum 1.470 16

%% P<0.01, *%% P<0.001 , xftFA 3%
Notes: ** P<0.01,*** P<0.001,X means not significant.
2.3 WNIRITE R B 5 RARBIIEHIE

&1 2 5l 7R W R 2R A2 B FH AT PRCP AR 3R 1 52
e o [T G D23, AT RF T] 384 i, PRCP 5%
BOmm iR th KB Z @ T V2. Xolaeh T
Wk B TB) 3 JE I, PRCP Y845 5E 4 i Y, Bifi 25 5[]
I HEK , PRCP ¥ H 5% W3 in , 24 PRCP 23K 5%
SR IS R ST R B AS BB B 3 i PRCP 45
R, T PRCP A5 R B i ks TP 2% . [l
FRCUR ISF A1, Al I8t T 6 A 14 T RE S 2 T RCP A9,
e 2% RCP A5 2838 i 0 e 8 b b TP 2% . X
T A s s e 2 i oK o [l iz gl B
FERG I, AR KR TE R, Y PRCP 58 &2 H i
IR T EEE AN BEARSE R PRCP AR . [ 5 il
UE I WORE LG 3 N BB AZ 4 = PRCP 1555, X &
P TR AR L A 4 5 v 220 10 A BR T Bl
& WORE L A3, A Z RS 7 L, PR
ST T LR Z R, NN 2 PRCP 15 %
FETH. 4 PRCP 23 58 4 i), BORE H 1) K iR
HMASBEI 4% 55 PRCPASE il ok [/ 2 % [ T
&L R A T AR T X PRCP 45 5 4 52 i iy ok 2]
JINNE P A9 A8 ) 53R R A st 1) 58 . Al ) 2R e
ROARE A L Bl s TR) ROk LA L

5 Ay B PR 2 RN W 57 1T 43 AT, RN PRCP fge A
a3 B A R Tk B 3R 572.47 WL Uk B TE]

22.38 min R L 14.82 mL/g, % W PRCP 15 %y
1.65% . T SEBREAER S5, ¥ PRCP e
O3 B 5 B TE R B0 D) R 572 WL B0k I TE]
22 min VRHE L 15 mL/g, T &4 F 3047 5 0E I
¥ 3515 PRCP 15 % 4 1.61%., SZPr PRCPIGH 5
R T 45 AT, EIRIE T 3% 2 A 1 T 54k
2.4 PRCPRIEIEH D

Pl 3 Jub 7 Ay OB it R AT 0 K PRCP FRUBE
2R 0 o S A X EL AT L 25 SR B PRCP 1
ek e syl TE A (SEE 2N Rl 2 N
L[t o4 3.03:0.52: 6,46, LM ik R ok K B R 4001 LE
43 B A5 PRCP HhOW B R K B B AR &5 1 A
3.64% M15.52%.,
2.5 PRCPHILISM 0 H7

] 4 }2 3% 443 5k PRCP [ £1 40618 K 43 B
ZE 3300 em™ 12 923 em™ &b ) W i 0% Ky
PRCP ) O-H Fl C-H 1 4 IR 0 o 1 646 cm™ 4b
C=0 i1 45 ¥z 2 I & W] PRCP 1T fiE 40, 25 M 1 1R .
1 273 em™ 4k S=0 fift 47 4i 2y 1 & W] PRCP W] e &
AHRBREE™ . 1200~1 000 em™ Wit PRCP H?
M I BEER C-0-C B2 C-0-H i C-0 i 4 4R 52+,
916 em™ F 845 em™ &b C-H ZZ M ¥R s 0 WA & T
PRCP H (1 B Fil o FROBE 148
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B

B
Polysaccharide yield/% ) ) Polysaccharide yield/%
.g = =
£ g g
= 2 RS 3
o § G ) G =)
=< ZE e
X3 =2 =2
=5 =3 =
3 2 =
= 12 215 £}
400 450 500 550 600 3 400 450 500 550 600 NS 12 15 18 21 24
(D SIS [DU2IES Tl e i)
Microwave power/W Microwave power/W Microwave time/min
(a) (b) (©)
s . . s
2 5 2200
> > w 1.6
e s = S 08f
N3 NG X804
3 3 3
= = = 15 .
o < -~ o " s o
& ~ 720 & 1T gl & T
7, W o 7 0 15 (@ el
My /&’5%7 12 400" B\g}’ﬂ o LI%.Q,?S%% gt ﬁQO\ﬂed‘ﬂ Ligy, 4@@ fﬁ R%‘%*%q e
: «N‘A Olq,. . N
III 111?0/ N\\G(O (IIIL /g ) ral1o %% N\\Q’(O\N (IIIL / ) Lagy, oy @\C “\\0
(d) (e) ®

B2 BB T 2 R iR B i8] | A iR T 22 2 ARk B it e 18] R i 4 EE 32 B XY PRCP 13 R B 750

Fig.2 Effects of microwave power and time, microwave power and liquid—solid ratio, microwave time and solid—
liquid ratio on PRCP yield

50 +#
E&ﬁﬂhﬁﬁﬁ%ﬁ H
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2
g By
2 BspE ceglpr ABE IR
£ _10 Rha  Gal Xyl Fru
o
Q
& 250
E
.!;:(::

150 -

mam&ﬂzfg*%ﬁ

: \ // N

_50 1 1 1 1 1 Il Il
0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

5 [E] Time/min
El3 PRCPHHABEAR
Fig.3 Monosaccharide composition of PRCP
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110
100 E
D
8 90 v < !
E & L
= | S a3y
é 80 § T o
< g I
= 707 zzellPE
oS 5|
t«é 60 | T
e \
50 + |
I
40 . . \
4 000 3 000 2 000 1000 600
% Wavenumber/cm™!

B4 PRCPHLISMHIE
Fig. 4 Infrared spectrum of PRCP

2.6 PRCPHZEM K2R

K 5a B R TG PRCP VAR T 2818 /K
(1% WARAS . PRCP REUE 78 W i, Hix 2 Vs
A IR, A R ik o T Sh R Se SR A
HL5E  PRCP WY BOW BI& . i K 500 £ ) PRCP
S R R LR R 4] 1 R &5 (L Sh)

SU5000 5.0kV x500 SE(L)

(a) (b)

T K 3 000 135 (1Y PRCP ¥4 06 i1 2 B i O 3 H. 45
FECE R0, IR R R (K 5ce) .

%4 PRCPHILIING
Tab. 4 Infrared analysis of PRCP

W i e PzhIem HhRek
Absorption peak Vibration type Functional groups
3300 O-H 44 3l -OH
2923 C-H 4k 3l -CH,-

1 646 C=0 4zl -COOH
1420 C-H7E AR5 -CH,-
1344 C=0 X Frfi&a i sh =0
1273 S=0 4k ) -080,”
1151 C-0-C P 4atRsh C-0-C
1104 C-0-C it sh Cc-0-C
1076 C-0-H " C-0 451 3h C-OH
1003 C-0-H " C-0 45 R 3h C-OH
916 C-H7ZE fadik3h B AU
845 C-H7ZE f¥iR3h o U R

(©

5 PRCP RN K HRHFE
Fig.5 Macroscopic and microscopic characteristics of PRCP

2.7 PRCPXILPS S E MR RFIER

6 S, 5 X RAEXT FL, LPS 241 Wi 4 i iy
2 3 1k B AR (P<0.05) . BEEZE PRCP X I
21 00 U A R A R R, LIPS 5 I 44 L %) 400 i
TEVEBHTI N . 5 we/mL PRCP REWS — EFLE I
T Bl WA AP0 LPS 5 577 A 0 41 i w1k 42
BRI TE M. 24 PRCP k4 25~300 pg/mL
iF, PRCP 21 5 W38 40 A 3% P 55 00 2H R i 35
255, X R W] PRCP A B T B W5 40 it 52 4 K ht
LPS 75 57 A 1 40 i B3 1 , 12 0F 5 0k 40 L 94 1 K
&2 . L, PRCP ] fEXT LPS #il 4 i B v 40 e
RAFRI ORI

2.8 PRCPXILPSHFSEMEMREASERFHIFIER

Bl 7a-c W7~ , LPS #0E 1 B g 40 i f & 3% 42
T A 8 A B NO B 44 R F TNF-a
1L-6 114 73 W, 3 1, AT BB J2 3 305 WG 4 3% 4 1 B
A 8] 7a 78 PRCP RS F REGE T DI E
s 24 L 400 1) NO Y 77 2E , HL B & PRCP ¥ JiE (1~
200 pg/mL) 3G, 40 1 NO B 25 58 5 i ] 4k .
24 PRCP & & 24 25~200 pg/mL Iif, PRCP BEfS i
0] LPS T B0 A NO 7 AR A
F+(P<0.05). 4 PRCP ¥ K 100~200 pg/mL i,
PRCP X} NO B4 il S R fe b Bt TR,
PEFE 100 pg/mL PRCP H T 5 22 R AE P Akl
& 7b il 7c f 7~ PRCP ] T LPS 5 5 9 5 I 4
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L H TNF-o I IL-6 9774 . 100 pwg/mL PRCP g
i 5. 25 0 ) LPS 175 S5 B9 0 E 20 it b TNF-o 1 1L-

Different lowercase letters at the top of the bar represent significant differences between the two groups (P<0. 05).
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Extraction, structural characterization and immunosuppression on
macrophages of polysaccharides from Phragmites rhizome

CUI Mingxiao', FANG Zhou®, GONG Xia', HUANG Yue', ZHOU Ruimei’, LIU Kehai’, BAI Chen'

(1. Department of Food Science, Shanghai Business School, Shanghai 200235, China; 2. College of Food Sciences and
Technology, Shanghai Ocean University, Shanghai 201306, China; 3. School of Medicine, Tongji University, Shanghai
200092, China)

Abstract: In this study, microwave-assisted extraction was used for the isolation of Phragmites rhizoma
polysaccharide, its structure was characterized and its immunosuppressive effects in vitro were evaluated.
The response surface method was used to optimize the extraction of polysaccharide. The optimal separation
conditions of Phragmites rhizoma polysaccharide were microwave power 572 W, microwave time 22 min,
liquid-solid ratio 15 mL/g, and the yield of Phragmites rhizoma polysaccharide was 1.61%. The
monosaccharide composition of Phragmites rhizoma polysaccharide was arabinose, galactose and glucose,
with a molar ratio of 3. 03:0. 52:6. 46. Infrared analysis showed that Phragmites rhizoma polysaccharide may
contain uronic acid and sulfuric acid groups. Phragmites rhizoma polysaccharide solution is colorless and
transparent liquid. Scanning electron microscopy showed that Phragmites rhizoma polysaccharide was smooth
and compact, with irregular sheet structure and uneven thickness. Cell analysis showed that 25-300 pg/mL
Phragmites rhizoma polysaccharide could significantly improve the cell activity of macrophages and there was
no significant difference between the polysaccharide groups and the blank group. 5-200 pg/mL Phragmites
rhizoma polysaccharide significantly inhibited nitric oxide production in lipopolysaccharide-stimulated
macrophages. 100 wg/ml. Phragmites rhizoma polysaccharide significantly inhibited the production of
inflammatory cytokines tumor necrosis factor o and interleukin 6 in macrophages stimulated by
lipopolysaccharide. Therefore, Phragmites rhizoma polysaccharide may have good immunosuppressive
effects.

Key words: Phragmites rhizoma polysaccharide; polysaccharide yield; response optimization; structural

characterization ; immunosuppression
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