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(AEAE-2, I IRIEH F-o, AN F -6 FIA A F-18) mRNA (R 35, B 2 — & (957 &KW . TMP-0 Fl TMP-1
M R R AE N F mRNA B3R5, BAA BAF R R SN R TG i TMP-2 72 AR FHLRIER AR . ,nlz:ﬁa;%%éﬁi
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Extraction and Purification of Total Polysaccharides in Taraxaci Herba and

Its Anti-inflammatory Activity
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[ Abstract ] Objective: To study on total polysaccharides in Taraxaci Herba and its in witro anti-
inflammatory activity for screening active ingredient of anti-inflammatory. Method: Water extract-alcohol
precipitation method was adopted to gain total polysaccharides in Taraxaci Herba (TMP) , and then it was purified
by DEAE cellulose column to get three parts of TMP ( TMP-0, TMP-1, TMP-2). Anti-inflammatory activity of
TMP on RAW264.7 cells induced by LPS was investigated. Result; TMP can significantly reduce the mRNA
expression of inflammatory factors [ cyclooxygenase-2 ( COX-2), tumor necrosis factor-a (TNF-a), interleukin-6
(IL-6) and interleukin-18 (IL-18) ] in RAW264. 7 cells with a dose-dependent manner. The two fractions, TMP-0
and TMP-1, can significantly reduce the mRNA of these above inflammatory factors, they showed a good in vitro
anti-inflammatory activity, while the anti-inflammatory effect of TMP-2 at low and middle doses was not obvious.
Conclusion; TMP has a strong anti-inflammatory activity, and its main active fractions are TMP-O0 and TMP-1.

[ Key words ] Taraxaci Herba; total polysaccharides; DEAE; anti-inflammatory; RAW264.7 cell;

elution fraction

WABN A AR JRIKE M T ERET A 2 AR s . IR BT S R W A T B A BT
HEPN KRGO HBOE AR E AR REBCEY PR PR SRS R

[WFEEHI] 20150825(016)

[(E&TA] AW KSR 015 F A5 H (CXTD-2013-05)

[%— 1’E%] M AR A KSR 25 W U 43 B2 BUF 5T, E-mail ; huanggh2010@ 163. com

[BIRAERE] 7 5kT, 202, WA SO, T8 KRR 25 W40 USRS 1 3 B S 45 K R 9%, Tel : 13845475665 , E-mail : zhangyu_1964@ 163. com

.25 .



22 & 11
2016 4£ 6 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22,No. 11
Jun. ,2016

HEBEAMBI W EZWH RTEL AR
RN e S At < B 4 i P /A o L | R
(i — 08 M Ay, H R N B R 2 R O PR IO A
POKIZHE B R gaE T R s
XA HAT T2 W 2 B i R BT R R
AL TR S AR e A e T 2 b
T AR TG PEWE 5T © A SCERARGE | T A DGl A 3 B2
BE R BT I M AR WARGE o 7R S50 038 1 DA N BE 3
SN TR R 22 015 5 1) RAW264. 7 5 155 5 %5 4%
TN B A PR TG R TG PR S A
PATH 2> g b R RS B S 20 0T i — 20 4 B sl Ak, )
S 2R R AL 1 AT R 1B 9% 0 M 0, A A AR
B A B & R RS %

1 &

LXJ-IT BUAR 3 22 45 B 0 ML (11 28 2 Bk 2 3R
J7),UV-5500PC # 45 Sh-0] W, 435 56 B i ( L1 26
SRR ) L FA1004 B H F 43 B K P (kS
KELTALES) ), BSZ-100 B [ 5 43 W 4k 4% ( - g
PP HHER T A RAHD) o

AR T RIBTLEEARN T, &8 —FE K
R TVFHREE N HEFEY Taavacum
mongolicum W11 My 1 3 53 ; 4 25 5 xF B [ 2R T
Y TAR (B KA R A A fit5 3342C086 ],
TLEI I Y ZE 52 ( DEAE-52, 3 [F Whatman
7yl ), DMEM 5 855 77 3L RIS 4 1 i [ 38 BRUR © it
IRAE YA (60 A RAE] ] ig 20 (LPS, 3£
[ Sigma 22 7] ) , /N EUE WE 40 2 RAW264. 7 4 fifd #1
FHOCHE R 51 W 30 D\ v [ B 2 Be 1 g 20 i e 4R A5, 3
35 R o3 W 2
2 Hik
2.1 WATE M BRI R EOH 2 R
1 kg, B fE, i 12 A% 5t 7K i #4 m] 3 $2 30 2 W, Bk
3h, BIFUEW AR LA omkEEA,H
LARFU B 80% Wy 2 BE UL TE 2 W, BT 3 3B A7 T
B A9 A T B 2 BE (TMP) 210 g, ¢ B8R 9y - 1R
B R S B R 0 31.9%

2.2 BZBER SR E

2.2.1  XFHRARIE WA WIS RS PR B A A
Xof BB TR, K O B B 2 IR
51,459 9. 58 oo L7 A A B KT HEA VA

2.2.2  HCRWRURIE K ARG E EOE R AR xR
AT, I 6% ZR I 1. 0 mL, #2555 0l 4 1
MR IR 5.0 mL, FE 43127 ,60 C /KA A & (4
15 min, ¥ &1 2 %0, LLUKAEZS (U4, F 200 ~ 600

- 26 -

nm FH, 25 5 R % B WTE 490 nm Kb A Bk
W

2.2.3 tRdEML SIS 3 R AL R 2 A X
H 0 VA WO L KK R 2 2.0 mL, L 2.0 mL K AE
25 AN IR A3 SRS % A 6% 2K 1. 0 mL, #%57 J5 37
B A e 5 B2 5.0 mL, $2 %], 70 °C 7K ¥ o #4
20 min, H T KT A H 10 min, 7F 1 em 7 30 Uk
M T 490 nm ZERTIWOGEE AL LA AR BR
255 8 IO VR B A A bR L AR BT 7 R Y =15, 309X -
0.082(r=0.998) , & PEE [ 9. 58 ~57.48 mg-L™',
2.2.4 Ki#mEIKLE  HFE— TMP B 6 iy, %
2.2.3 TR Ik #EATRE S A BT, 45 A B RSD
2.2% ,FRWIZIT NG % B R AT

2.2.5 fREMAE KMEBIUEGHE®R 1.0 mL,
2 2.2.3 W0 F Jy ik ab B 430 F il 48 J5 30,45,60),
75,90,105,120 min JU5Z A, %55 RSD 0. 2% , W 5]
—FEMIETRAE 2 h N A FEARFRE .

2.2.6 HEMHIKE BEHKEATLLH 6 h, 4
#3 10.0 g, #% 2. 1 WU T 24 I, & IR 0B W, W 4 2
100 mL, ¥ 2 8L 2. 0 mL 2 100 mL &, inK#
BEZIE, 5, K %BI1.0 mL, 4% 2.2.3 W
JrikAb i+ A B9 RSD 0.5% .

2.2.7 JEEECERILEE RS E B 21,74 mg- L7
TMP W, 76 FLE (4 % %5 5 bn o il 238 1 iy, 43901
80% ,100% ,120% F A5 % i A A1 5 &t 1Y AN [ it
VAR ) ) 25O TR A L e 2. 203 TR i Ab BE
T SE 2 [l K 99. 46% ,RSD 2. 6% .,

2.3 HAKLZHER SR HBCTMP 2.0 g, iK%
fift, 2 DEAE HJ2H7, 430 7K ,0. 1 mol - L™ G fk &
F10.2 mol- L™ "G AL 4R, i 10 mL-h™" 433
WA R IV, LR - TR 2 A T 2 i, 2Ry
i3 AERA,0.1 mol - L™ S AL AN A1 0.2 mol - L' 44
b R 3 07 428 35 T S Ak B A 25 Bk e NaCl, 43 1)
% TMP-0, TMP-1, TMP-2,

2.4 MRS A WA E 10% G 4 i
() DMEM 5 3% 5, jil '8 78 37 °C,5% CO, (5546 h
B g% 90804y R IEH 4 B 4H (10 mg-L™' LPS) 2.3
TR 3 A S Z W R AL (TMP-O, TMP-1, TMP-2) 43
45T 10 mg- L~" LPS i # , 45 4~ Yk i 36 17 43 i 3
AR TR 4 (25,50,100 mg-L7") o

2.5 RSB RIEEZ L AW THEVELIM 3 h
J& , A1 Trizol Wt 2 44 Y, 45 B S RNA, HI 30 4% 5% i
M-MLV #1738 5% 5 5 B cDNA | 4% i ¢cDNA 5 il it
) G i 5 K mRNA 308 5% ¢DNA L L ¢DNA 2
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B HE AT 26 A -2 (COX-2) , Ji 83 38 38 ] ¥ -«
(TNF-a) , F1 401 % -6 (1L-6) H1 IL-18 mRNA ) %t
g v Beo 519 5519 ¥ 91 R B-ILah & [
(B-actin) 3 B B] ¥ I W J¥ %] 5-CCTAAGGCC
AACCGTGAAAAGATG-3, FliF/F 41 5-GTCCCGGCCA
GCCAGGTCCAG-3; TNF- 3 A 51 ¥ I 3% ¥ %1 5-
GGGGCCACCACGCTCTTCTGTCTA-3, F i ¢ 41 5-
CCTCCGCTTGGTGGTTTGCTACG-3; IL-6 3 A 8] 4
i ¥ %1 5-AGCCACTGCCTTCCCTACTT-3, F i ¥
51| 5-GCCATTGCACAACTCTTTTCTC-3 ; 1L-18 3£ 5|
Y1 i FE %1 5-CCTCTGTGACTCGTGGGATGATG-3
T i % 5-CAGGGATTTTGTCGTTGCTTGTCT-3;
COX-2 3 [ 2| ¥ I 7 ¥ %1 5-CTGGTGCCGGGTCT
GATGATGTA-3, F ¢ J¥ % 5-AGCAGGTGTGGGTCG
AACTTGAG-3;1L-6 % A 2| ¥ I % ) %1 5-AGCCA
CTGCCTTCCCTACTT-3, F % J¥ % 5-GCCATTGCAC
AACTCTTTTCTC-3,

SR S I 25 't € i 5 G Tl 4 XS (Real-time-
PCR) ;i 41 Jfg 45 E A F 1L-6 , TNF-a, COX-2 FI IL-
18 mRNA [AH XS ik &, #1050 & 0 R )5
95 C #kAEPE 10 min,95 CASPE 15 5,60 CiH k 20 s,
AT 40 NEIR, L B-actin NN Z, KA 24 1k
THEARXS HE K R E & . (1] GraphPad Prism 5 %t
PEHEAT 5 P TR B8 ORI 1 0 B, BOHE DL o+ s 3R
N R BRI R 5 225041, P <0.05 A2 % HA
it X
3 &R
3.1 DEAE X ARV M Em R E
SHR BE % AT iR 0 o BB E R I 7 =X, AR R 1 - v
i 12 308 B AN 22 8 4y, 28 JC W IS B 48 — 6 VR TR
o HE B RER T A 2, Hi Sevag ¥ i ]
TIE TR =S W b, R R, B IR B A ROR K
I EEREREN T KAEA HFERK, —A LML
(TCA) VLA TR L BREE OISR B E . —Hom
TE SBT3 5 40 B 15% 364 15 min J5 55
£2(5 000 r-min~",20 min, F[A]) Bk 2 V05, A SR
FREATR, B0 LABR L ANV, 3 BT B 25 /N o 46
4559 TMP-0, TMP-1, TMP-2 v 2 2205 Jit 12 5350 53 1) Ry
52.63% ,27.96% ,21.62% .

3.2 AR 2 S A VR I 62 X RAW264. 7
MM O T B E 4 H R E e,
BMAHB I T 4 AR Bk E (0, 50, 100, 200
mg- L"), 4054 3R 5 & (CCK-8) ¥ 46
20 JH 225 3 A B L 20 W e HG A% T I PR 6 Ak B TR

4L 5 R SR G TMP, TMP-0, TMP-1, TMP-2 () 5t &
We i g 100 mg- L', 5 1F 4 b g, 4TS A
JE R BEE I TE St 2 5 24 TMP, TMP-0, TMP-1,
TMP-2 [ Ji 9 BF 24 o4 200 mg-L™' i, S5 IE % 41 b
B, A ML 7 8 AR (P <0.05) , DLER 1, PR 2
Wl TMP, TMP-0, TMP-1, TMP-2 i) % 4 5| & ik
F 200 mg-L_] o

F1 TEARERENEAXRESERES BB RAW264.7
WHENNZIE (v£5,n=3)

Table 1  Effects of total polysaccharides in Taraxaci Herba on
normal RAW264.7 cells (x +s,n=3) %
T™P TMP-0 TMP-1 TMP-2
/mg-17"
0 100.0 £0.2 100.0 £0.2 100.0 £0.2 100.0 £0.2
50 95.2£9.5 94.3 +8.7 92.1+3.2 93.7 +9.7
100 90.3 £5.1 89.1+10.1 91.2£9.4 91.7 £11.6
200 82.7 8.5  81.2x12.1" 80.7+13.1" 81.9=+12.8"

B HIEH A E P <0.05,

3.3 Real-time PCR £l 4fi ffg COX-2, TNF-a, IL-6
FIL-18 mRNA 3835 HIE® 4 i, &4t LPS
AR, &R B NO, TNF-a #l TL-18 mRNA (1) 3
ik W 828 (P <0.01) 5 Fl LPS 41 b4, TMP Be 41
4 %t Pl F TNF-a, COX-2, IL-6 £ TL-18 mRNA [
Fik, H &2 — & 1R R PE s 75 & iF DEAE 4i{k
J& , TMP-O F1 TMP-1 34 fig % 41 il 4 4 K F TNF-a,
COX-2,1L-6 #il IL-18 mRNA {23k, H — # 75 M 7]
F i T AEFHZAL T TMP B XS F TMP-2 £ /& ) & 1]
AENZ i E A COX-2 F1 IL-18 mRNA Ak, £ |
IR i, B RO A B, W3k 2,
4 itig

Z W A T AR N A S A Y0
PERY— KA Koy +, BAR 2 9 IR 2R W03 v o+
AL A 2 o AR KR B R W T ) 2
253 AN TR A U N 4 BB R, T4 s AL A4 4 92
JINEPE PO PE BUE G R PO A SR B
T BB A A WS R B 26 TE A S Y
hE AR AR B & B R A
W R W | G B RO R OB SE L S Z MY T 30% ~
50% ', KA1 DEAE-£F 4 2 k2 7 ¥ F R 8 59 3
IR v W T R M O Sk v 2B RN R M 2R . BT
S5 R DT N 5 R M S A TR AR A BT R S AE —
SETREE L0 % 5E T TNF-a, COX-2, IL-6 Fl IL-183
mRNA [ 3Rk, B A B4 P & 06 v o TMP-0
HTMP-1 36 PR 4, 32 71 i 22 9 5 22 0 19 e R 3 Aor
ATREAE T Tk 2 AN EAL, AR — 20 ik 2 A3 P
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R2 HAEASHREEZMNEBEMI TNF-a,IL-6,COX-2,IL-18 mRNA RiLM M (2 +s,n=3)
Table 2  Effects of total polysaccharides in Taraxaci Herba on levels of mRNA production of TNF-a,IL-6,COX-2 and IL-18 (x £s,n=3)
25 Bt /mg- L7 TNF-a/B-actin 1L.-6/B-actin COX-2/B-actin IL-1B/B-actin
EH - 4.13 £0.78 1.41 £0.57 1.58 £0. 62 1.51 £0.77
LR - 61.32+5.73 37.66 £5.12 68.19 3. 89 48.15 +6. 18
TMP 25 58.27 +4.17 32.69 +3. 81 63.14 £1.87 42.76 +2.78
50 47.61 =7.39" 21.86 £4.39" 58.41 £3.12 38.61 +4.17
100 31.28 £8.83% 12.74 +5.93% 47.93 £10. 13" 28.57 £8.12"
TMP-0 25 47.93 +6. 13" 21.54 £4.14" 48.13 £4.15" 39.41 +3.17
50 37.62 +3.88% 15.17 3. 122 37.16 £5. 167 25.89 +6.01"
100 21.89 £7.14% 8.32 +2.78% 22.17 +4.76% 23.16 £4.18"
TMP-1 25 48.66 7. 11" 23.16 £3. 84" 49.13 £3.73" 27.73 £5.28"
50 36.84 +5.83% 14.38 = 4. 16% 35.36 £5.12% 18.38 £3.21%
100 31.69 £6.15% 12.32 + 1. 69% 31.74 £3.87% 15.17 2. 82%
TMP-2 25 62.78 +9.79 38.17 £3.79 62.43 £6.56 45.97 +3.87
50 58.47 +7.19 31.79 £4.99 52.37 £5.99 35.17 £6.08
100 53.86 6. 47 28.73 £2.97 47.62 £6. 11" 23.51 £3.19"

T HBAALEY P <0.05,% P <0.01,

32 o3 B A AR A B B AT B AT TR 0 3 — Z R
S BEAH G B9 PRI LAl
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