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KRS T 2B B LA P S HE(CTZ) 5484 % 4 (CTL.CT2.CT3.CT4.CT5) , &% 4 %) % 299.2,168.0,123.2,
121.6.54.4,11.2 mg/g. 53 LA LAR,6.25~100 pg/mL #5 CTZ(6.25 pg/mL Fx4F) .CT2.CT4,CT5 4= 6.25 ug/mL #1 CTC(BF 9 5
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Study on Separation and Immunocompetence of Water Extract of Polysaccharide from Cistanche tubulosa
Ailadan - Maimaitiaili', LI Yang', YAO Jun', YUAN Jie’ (1. School of Pharmacy, Xinjiang Medical University,
Urumgi 830011, China; 2. Collage of Houbo, Xinjiang Medical University, Xinjiang Klamayi 834000, China)

ABSTRACT OBJECTIVE: To isolate the water extract of polysaccharide from Cistanche tubulosa, and to investigate their
immunocompetence in vitro. METHODS: AB-8 macroporous adsorption resin was used to decolorize C. tubulosa polysaccharide.
The decolorization process was optimized by orthogonal test with retention rate and decolorization rate of polysaccharide as
comprehensive score, and using adsorption rate, decolorization time, sample concentration as factors. The verification tests were

conducted. DEAE-650M ion exchange column was used to separate the water extract of decolorized C. tubulosa polysaccharide.
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CCK-8 assay was used to detect the effects of different concentration of polysaccharide (6.25-100 pg/mL) before and after isolation
on the proliferation rate of mice macrophage RAW264.7. Griess method and ELISA assay were adopted to detect the effects of low,
medium and high concentration of polysaccharide (12.5, 25, 50 ug/mL) on the release of NO, IL-6 and TNF-a in LPS-induced
RAW264.7 cells. RESULTS: In the optimal decolorization process of AB-8 macroporous adsorption resin, the adsorption flow rate
was 1.2 BV/h, the decolorization time was 9 h, and sample concentration was 25 mg/mL. The comprehensive scores of 3 times of
verification tests were 63.43% , 63.29% and 63.34% , respectively, with an average of 63.35% (RSD=0.11% , n=3). One
neutral polysaccharide (CTZ) and 5 acid polysaccharides (CT1, CT2, CT3, CT4, CT5) were isolated from the polysaccharide of
C. cistanche, the contents were 299.2, 168.0, 123.2, 121.6, 54.4, 11.2 mg/g. Compared with control group, 6.25-100 pg/mL CTZ
(except for 6.25 pg/mL), CT2, CT4, CT5 and 6.25 pg/mL CTC (the polysaccharide before seperation) could significantly
increase the proliferation rate of RAW264.7 cells (P<<0.05), while 6.25-100 pg/mL CT1, CT3 and 50 ug/mL CTC could decrease
te proliferation rate of RAW264.7 cells (P<<0.05). Compared with LPS group, the release of NO were decreased significantly in
low, medium and high concentration groups of CTC, CT2, CT3 and CT5, CTZ low concentration group (P<<0.05), while were
increased significantly in high concentration groups of CT1 and CT4 (P<C0.05). The release of IL-6 (except for CT1 high
concentration group and CT5 low concentration group) and TNF-o, (except for CT1 medium concentration group) were decreased
significantly in low, medium and high concentration groups (P<<0.05). CONCLUSIONS: The optimized decolorization technology
of macroporous adsorption resin is stable and feasible in the study. One neutral polysaccharide and 5 acidic polysaccharides can be

isolated from water extract of C. tubulosa polysaccharides, among which CT2 polysaccharide has stronger anti-inflammatory ability.
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2R A PR ] s DEAE-650M £ 28 JER} CRiAz 40~
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1.0 g, & THIE A, A BT E y 8 mg/mL 145 £
PR 22 BV U 50 mL, #5: PRARSE 3 h, il , Heit i
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Tab 1 Factors and levels of orthogonal experiment on
decolorization of macroporous adsorption re-

sin of C. tubulosa polysaccharide

KT AR BV/h BT h CUERERRRE ) mg/mL
| 1.0 9 15
2 12 12 20

3 B 15 23
®2 BERRAEZERFLIRMRE R & IERZERE
TTEER

Tab 2 Orthogonal experimental design and results on

decolorization of macroporous adsorption resin

of C. tubulosa polysaccharide

o (4(’0’%%‘&% B(‘Fﬁé@ C(LHREE D 5*?.?51}%@ %ﬁ.ﬂ S

#),BV/h il ), h J;"Z),mg/mL (%H) % £ q %
1 1 1581 79.26 4754
19.40 79.64 4952
2453 83.61 5407
39.80 70.72 55.26
3746 85.18 61.32
2597 w77 5237
3541 90.60 63.01
2040 83.25 51.83
3 3 2 1 25.60 80.18 5289
K 151.13 165.81 151.74 161.75
£ 168.95 162.67 15767 16490
K; 167.73 15933 178.40 161.16
R 1782 0.48 26.66 374
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JBE B IR] 9 b, B AT R MR B 25 mg/mL.
®3 BERANBEZHERFLEMRASH B ERZLIR S
EDNER
Tab 3 ANOVA for orthogonal experiment on decolo-
rization of macroporous adsorption resin deco-

lorization of C. tubulosa polysaccharide

JiERR BETR AmE B Fffi FIRRE Bk
AYERRE) 66.07 2.00 33.03 2451 19.00 H
B Gt 7.00 2.00 350 260 19.00 T
COEH TR 13063 2.00 6531 4346 19.00 H

D((i;”%) 270 200 135

2.2.4 KAIESCE: BUTHEIREE R 25 mg/mL A L AR
PRWEGEI 3 A0y, 43 ) AR ZE 3 LI AR TG 1 2 BT
FE(100 cmx6 em) Hr, 73 51 R 9 h 5 TR VI, BRI
A 1.2 BV/h, 23 H R, Wi Je A 22 W 6% 220
PRECREIIT LAY . S5 3RER IR LR A PE5r
4% 9K 63.43% | 63.29% | 63.34% , - ¥ { Fy 63.35%
(RSD=0.11% ,n=3) , WML ) AT 15

23 BREAREFHESENVNSHE

2.3.1 DEAE-650M & ¥ 52 4t SR} Y 7 4 B S 4
DEAE-650M & A FURME] A BRI 25425 N, LA 3~
A AR B 7KL, SR BB /- DO 5 5 2 BT, 7
IAOKE S UL FHAE3~5 1K, 4

2.32 MRS K)ZHTFE(80 emx4 em) 3 H [E &
TEJEPT AL | 3¢ & Hikb FE A9 DEAE-650M 2 2 41
B, K O € 0 8 6 TR A 20 (12l CTC) ¥ i 250
mL, A 25 mg/mL i BT W EAE 2 E AR, 2 5
IKFIZR G B ) & A B (0.1.0.2.,0.3.,0.4..0.5 mol/L)
WRURHEA T RN AR VRN o v, 7KV 8 ke 1) B 43
PR 22 A TRV B P SR AL B TR DRI AS B ) S R
0. PR RV R el 4R B 0, vk T
G TR A 2 Iy . S5, et LR 2
Wi, 08 CTZ, & & 4 229.2 mg/g; 0.1,0.2.0.3,0.4,0.5
mol/L G Ab BV Wk I8 1 25 TR 1 22 W 43l i 44 R CT-1 .
CT-2.CT-3.CT-4.CT-5, % #4412 168.0,123.2 . 121.6,
54.4.11.2 mg/g.

2.4 BEAKESHEXE R REE NI
2.4.1  AHREIG A AR AR SR A CCK-8 kAT A
SER RS AR e e R (% 10%FBS . 100
U/mL 452 Z /1100 U/mL 58, FIA)] A IR (&
Y5 58 3 IR L) AR R BTk B2 1) CTC .CTZ .CT1 .
CT2.CT3.CT4.CT5 4 (% 4 . 52 4 45 57 FL 1 6.25,
12.5.25.50,100 pg/mL A9 AL N AR ZE Z 05 L iRk 205
TR 2B ARl TS B 2 SR TR R ), BRI 5
SISl BB K (0 RAW264.7 4 i, FH 28 11 1
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THAEJE L LA 1 000 r/min 2.0 5 min, W 3¢ F3EW, INASE
REFR RV AR T, 5T 4% 1x10° mL ™ 45 2 96 £LAk
W, £ 9L 100 ul, BT 37 °C 5% CO. 153746 (R [A) N 1S
Fro TrAMMEIGBE S, BEALIR T BV, #% Bk dUmA
SE A G IR AL S A N2 1 5 A B Rk ARG 3R 24 h
J& LA CCK-8 15 10 uL, 25 5 1 b5 , A B R
XAE 450 nm A AR AN AL B G BE () (B33 400
JLIE GRS AR AR (% ) = (S A — = I 4
B/ CX BEAL A B — %5 141 A ) x100% . R SPSS
25.0 AR B HEA TG b THRBORILUT £ 5 208,
22 2 1] PG B3R FH B0 PR 2R 7 28 0 M, 4L 180 T L AR
LSD . P<<0.05F/RZERAGIH T L. BIHERK
FZWIXT RAW264.7 A I 5 AR 15200 DL 4.
F4 ARRERENELRILE S HENT RAW264.7 4
REIBIE R AR (X £ 5,n=5,%)
Tab 4 Effects of different concentrations of C. tubulo-
sa polysaccharide on proliferation rate of
RAW264.7 cells(x +s,n=5,%)

| 6.25, pg/mL 12.5, pg/mL 25, pg/mL 50, pg/mL 100, pg/mL
CTCH 113204031 106111024 104.84+021 91.86£0.40"  106.49£0.17
CTZ4l  106.62£0.11 174640157 12428£0.12"  12987£0.12°  139.19+0.09"
CTI4L 85.844045° 826010397 94554035 85.57£038°  7276%049°
CT24  124844023"  13790£020°  13985+0.17° 107414032 133.19+0.157
(oKE:] 92851024  76.07£050" 86.17+034" 84.00£049"  6893+0.53"
CTA4l  125.0840.22°  12329£0.16°  14677£007° 149052009 136.74£0.17°
CTSA 105374021 13067£0.15°  123.90£0.11"  10454£025  116.09+0.19°

X BEZA[(100.00 £ 0.12) % ] H#R, *P<<0.05
Note: vs. control group[(100.00 £ 0.12) %], *P<<0.05

FH 2% 4 ATAT, 500 B4 H g, 6.25~100 pg/mL CTZ
(6.25 pg/mLEESR) (CT2 .CT4 ., CT5 4 F16.25 pg/mL CTC
2H 41 it A 18 A R Y i 3 B i (P <<0.05) , 6.25~100
pg/mL CT1.CT3 44150 pg/mL CTC ZH 40 it it 14 5 K 1y
AL (P<<0.05)

Fie BEEE R 43 SbR o , 4 B3 5 2% =100% 2 0 2%,
5% ~99% } 1 9% ,50% ~T4% 1 29, 25% ~49% F 3
B 1% ~24% KA, <1% 5%, Hi 0 Fl 1 il hy
XA JCBE PR 25, 2 CT1 . CT3 Jit &2 ¥ B 2 100
ng/mL i, Bk AT 353 2 9%, P4 12,525 .50 pg/mL
VER IS BEFFE RIS s B BT
2.4.2 NOBEMRM KM Griess kil . 52
55 43 of BERZH (B A 55 58 A AR 08 ) (LPS 20 (5 4t
SEAREFREER AR B 1 ng/mL (9 LPS) FIL . Hr
7o B W Y CTC ., CTZ . CT1,CT2,CT3.CT4, CT5
[ A o8 R A TR 1 pg/mL A LPS
FMIG B R (12,525 .50 pug/mL) FIAS A6 R S
M P 2 TR YE 20, R R 3 A AL . KT
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BA KIIR RAW264.7 40, 4% “2.4.17 3 R 7 ik 4k
B JE L 1x10° mL - HEAD & 48 fLA P, B£L 300 uL, )3k
e TRANMINGRE S W3R FIER L 4% B mA
SER TSR AL B H I 29I 58 4 B IR Ak AR EE IG5 48 h
Ji , W SE AN b5, LA 1000 t/min .0 15 min, B F3
VR, A5 FH i BR ASCLE 540 nm 3K A0 G0 & FL Y 4 16, 4%
NO A5 0 328 57 & 3 B 6 5 125 31 55 NO BE il i, JF 4%
“2.4.17 IR LA TG o b AR WL AR 5
x5 BEHAKEZHEX LPSHS RAW264.7 4 il ep
NO.IL-6 . TNF-ofZ R ZM (x +5,n=3)
Tab 5 Effects of C. tubulosa polysaccharide on the re-
lease of NO, IL-6 and TNF-o in RAW264.7
cells induced by LPS(x+s,n=3)

A5 NO B, pmol/L [L-6ﬁﬁ;’(ﬁ,pg/m]_ TNF-a ﬂﬂﬁi,pg/mL
poy 1096£0.12 23284014 28992415
PS4 17.72£027° 3691£021° 432.96£247°
fRBRKE CTC 4L 1186027 27.69+0.20° 293.96£2.28°
PRk CTCAl 12724020° 2888+0.15° 288.8842.04°
mEIRE CcTCd 13.2340.18° 26914027 310.63£3.17°
Rk cTz4 1495+0.25° 27137+024° 293.00£2.30°
P RIKIE cTZ4 15.69+0.20 267017 393.7542.38°
FREKE CTZ4 1765+0.15 29.61+023° 318.13£2.58°
IR REE CT14 1758023 28904 0,247 32021£2.15°
TR CTI4L 18.83+0.16 2362035 0613£197
R CTI4] 20.67+0.13° 41.03£0.18° U1T1£236°
PR cT24 12.06+030° 29634017 30054+247°
PRRIRE CT24 12.6840.19° 2349+042° 367.88£2.26°
FIRRIKE CT24l 142440.12° 24241037 39429£ 1.56°
R CT34 12274028 26.11£0.16° 33125256
PR CT3A 129240217 28.1840.19° 3450943 41°
R T34 13330.18° 243840.29° 306.6342.74°
R CT44l 17.7940.25 24284027 40933£2.13°
TR CT44 18.0940.19 26.03025° 358.2842.35°
BRI CT44] 19.01£0.16 26944026 342.6342.49°
IR R CTS 4l 11.82£0.30° 3524013 3125042.39°
PR CTSH 12764027 25.68+028° 30936£2.77°
R CTS 4 1417022 31174041 360.63£2.36°

T S0 B L4, " P<<0.05; 5 LPS 4 b4, "P<<0.05
Note: vs. control group, *P<<0.05; vs. LPS group, "P<<0.05

FH 2 5 AT, S5 BR AT b A, LPS 414l % NO B
R E TR (P<0.05). 5 LPSA ML K rp & &
W CTC.CTZ("h i i it MR BR A1) .CT2.CT3.CT5
ZH 20 A Y NO Rl it 15 i EREAR (P<<0.05) ; 1L Ah, 5
SR EE CT1 . CT4 41 48 Jf Y NO Bl i 34 J 25 T i (P<<
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2.4.3 IL-6  TNF-o B R 4% ELISA L iF ATk
W, BN EAE K RAW264.7 20T, #52.4.17 35 F J5 12
AL RS 4% 1x10° mL %R0 & 48 fLAR H , £ 500
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RO gk KRR RN i, LA 1000
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HEZED; 202145 32 5 121

A ALY A {8, 4% ELISA R & it B 45 05 o4
IL-6 . TNF-o B Uit , 44 “2.4.17 W0 R Jr ik AT 4e 14y
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2% 5 Al A1, 5 X BE A H A, LPS 41 41 B i 1L-6
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o o e MR E CT L 2H 440 M 1) TL-6 R Tl I 35 T i (P<<
0.05) | 1 Jo 8 ¢ B CTL 41 4 Jifd 119 TNF-oRIIR o 2 ¥ 5
CT5 4L TL-6 B 3400 B 2 A8 b (P>0.05) &, H:
A% 4 40 M Y TL-6 . TNF-o B i i 1 B 5 FR AR (P<
0.05),

3 itig
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