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W OE B AR ERS SAE(YLSPS) 3 APt 5 PCL2 28 S04 09 1R P VE A o 7 ik 2R APosasih T PCL2 a JAF5 B A, 4%,
T A 620, Bp 2 & 3 IR (e i DMEM {48 32 7 2 ) B2 (10 umol/LA oy 758 3% ) G #5858 F (1 pmol/L B 554 F 15 % ) 55 YLSPS
&P AR JE (1.0,0.1,0.01 pg/ml YLSPS %% , 10 wmol/L APosss 75 5% ) 20, il 4m i3z r ik 5 tm i ) 3 F 2 B AL 4 B AL B
(SOD) &t H Akt A4y B8 (GSH-Px) \ & B H K (GSH) . — AL R(NO) \ — BAL A B (NOS) . A =B (MDA) KT, 4R .4
JedE i Aeta i g P, SR M LE, YLSPS & P AR E L NO MDA 4% % %% ¥ \NOS % 2 %5, 55, SOD ,GSH-Px #
MR EI% ,GSH A2 F38m(P<0.01 £ P<<0.05), £t :YLSPS *F APBus.if 5 PC12 ta iR 45 B A 4456 3 BALR I AE A

KEER  EIRA S4B PCL2 D0 3 APusas; A2 BACIEALE ; S BH BT BALY B s - H K — BAL R — BAC RA A B 5 73 %

Protective Effects of YLS Polysaccharides on Afss; Induced PC12 Cells Injury
CHEN Xiao-yu,RONG Yan-ping, ZHANG Shi-jun, HUANG Ren-bin(Dept. of Pharmacology, Guangxi Medical
University, Nanning 530021, China)

ABSTRACT OBJECTIVE: To study the antioxidative effect of YLS polysaccharides (YLSPS) on AB:s.s induced PC12 cells inju-
ry. METHODS: The ABus.ss induced PC12 cell injury model. The experiment was divided into 6 groups, blank control (without se-
rum DMEM culture medium with low glucose), model (10 pmol/L AP solution), huperzine A(1 pmol/L of huperzine a solu-
tion) and YLSPS high, medium, low concentration (1, 0.1, 0.01 u g/ml YLSPS solution, 10 pmol/L APz solution) groups. Detec-
tion of cell culture supernatant and cell superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), glutathione (GSH), ni-
tric oxide (NO), nitric oxide synthase (NOS), malondialdehyde (MDA) levels. RESULTS: In the cell culture medium and the
cell cytoplasm, compared with model group, MDA and NO content decreased significantly, NOS activity decreased significantly,
SOD and GSH-Px activity were enhanced significantly, GSH content increased significantly (P<<0.01 or P<<0.05) in YLSPS high ,
mdium, low concentration groups. CONCLUSIONS: YLSPS efficiently protect PC12 cells from oxidative damage induced by Apus.ss.

KEY WORDS YLS polysaccharides; PC12 cell; Auas5 SOD; GSH-Px; GSH; NO; NOS; MDA

Bl /R o e BR 9% (Alzheimer’ s disease, AD) X HR 5 & 14 #i
S, R LA TP HI T RE RS AL LA 8 3 0 R AE 9 S A 1 vp
X PR 22 RGBT BN . Bl SRR B2 14k, AD 1 & 95
REFA LIS, BET, T AD W R WL A AE 2 Fh 2
Ui, S R DR BT AR SR A 3 B2 22 0 )32 0, ke
2 B E I K B, SR AL L SOTE AD & A & Je vl e R Y
L1 1956 4F , Harman 348 1 AL 35 W] iR 5 0 23 ¢, Ja ok
AIBFFEAIIESE AD SE A A B SRR R A,

I FH S5 A B I B 2 0] A AN 2175 . AD R 289 Bk
AN EBRAZ— K, R AP YEIGYT AD B BT
FEF R — R

KB (YLS) 2 PRALe > FZib , 8 1B L 6 i
& &. Millettia Pulchra Kurz var. Laxior (Dunn) Z Wei [ HA
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REHSEE . YLS MM 2% , T Bm M o AT 20 35 s 41k
EYT, ERBAZHE(YLSPS) &M YLS HHEEUAY 32 84 30U
A3 22—, FH AT B AR AR 2R . A TR AL i HA A 5T
AT, YLSPS H 45 5 i) H H 3L 75 bR AE 701, XoF i fofe 1t -3 5 $it
i PP E R, 38 0] LIS 2 4k /N BU(SAMPS ) 4 2] idd
125 2 PR S 228 S e AR R4 YLSPS H
FEVE BRBE ST I E |, BIFIE HE A Bosas 1755 PC12 20 L4545 1 4
PER.
1wy
1.1 i¢=8

371 % CO. 40 Jfl 35 32 44 . Multiskan MK3 7 il 57 A% ( 26 [
Thermo /] ) s MDF-U73V #U G VK46 ( H 4% Sanyo /A #] )
GZX-GF-101 7Y B P I s KU (g BRI BT 3e b)) 5
HFsafe-900 & A= ¥ 22 4 M5 [ J1 8 AL &% ( 1) A R 2 w1,
TDL-5-A B B0 HL (I 2ess B2 A RS ) ) 5 5 20 i
AN (g 2 A5 AR A R W) ) 5 CKXAL B8] 5 A 25 B A%
BX51 B IE #2645 ( H A Olympus 247 ) o
1.2 Z@mSiRH

YLSPS fi) PH R} R 2y B2 U 2 421k . DMEM &b
Ki 72k  DMEM LA K5 77 3k (£ 18 Gibeo 28 7] ) 5 ABasas (52 [H
Sigma 22wl ) 5 i 4 1L 3 ( 3€ [E HyClone 22 ] ) s MTT ( 36 [
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Solarbio Amresco 2 Fl ) 5 A1 4208 H (T pe A e 24 M0 B0 5 KR
"B HHRZE) #S . 10940156) ;A ALY AL (SOD) &
JH s Ak Pt (GSH-Px) . — A L A AT (NOS) A BEH Ik
(GSH) . —% AL Z (NO) . A 5 (MDA) I3t £ 2 i P a8 Al
A TR ST IR AL, R34 oy [ oA 4l
1.3 4AAa

PCL2 4N AIAF Hp R B A1 5 A0 A
2 FHik
2.1 PSS

PC12 4 {135 5% F DMEM = 0E 55 372 38, N 10% JR 4 1
W, 100 wml FH 82, 100 wml §5 55 K, B 37 °C 5% CO. 1537
FEHPRESE B A8~T2 hABAC 1 Wk, O B A= K S An it B 356
2.2 #HBEEE 3% % & SOD ., GSH-Px NOS &1 5 GSH.NO.
MDA & 2/NE

BOGHUCE KA PCL2 4H i, 75 10 % Jifi 4 1ML 3% () DMEM
BB S R 2 AR R, L 2% 10° ml ™ 2R 3TV BEBERD T 96
FLEEFR M, FAL 100 pl, B 37 °C 5% CO, (155 5546 th 15 37 24
ho IG5 6 41, &40 6 1L, RIZS F X BE (T 1L 7 DMEM M55
FRHE 200 pl) I (LG I DMEM R 75 310 46 i 4k
J& 0 10 pmol/L i A Busas S W , 200 pl) A A28 F (LA JC I ¥
DMEM {EMERG F7 il 45 B L BE A 1 wmol/L (A A2 08 F VA
200 ub)5 YLSPS = H AR (451 in A LLTE 1L 7 DMEM ik
WHEE FE L £ LR R 4 1.0.,0.1,0.01 pg/ml ) YLSPS,
PR E H9 10 umol/L A Pusss T , B FLLARFH 200 pl)
o KAUARE T 37 C 5% CO. B F-M 3% 24 h s, 43 91
B A A 3 T, P e T TR A, L e il e W
(AOMEFFT A HTE
2.3 #ARE5)1% B SOD  GSH-Px \NOS & 145 GSH . NO MDA
SEMNE

W AR 222,17 B Ab B 1) 20 Bl 5 B F 0 CAE B ER K
FR, UK R RE AN A R A S0 4 0 AR AT (T % 80 W, A
.20 kHz) 2 min, ‘2 088 N WLES, TLANAE G 435I B 100 pl
T, FER AU AR AR, He B e A B RS
24 FiTFEFE

FIEAT R 25 R AR £ 5 FoR . R SPSS11.0 48 4k 411
Giit b, A B8 LR ] 4686 . P<<0.05 0 25 5K G it
3 #R
3.1 YLSPSXTéfffItEsR i 1 NOSiEES NO & 2N

5ios ) R He A, R0 40 41 if 1% 57 T P NOS T 1 B 3
HABE NO i I E 00 (P<<0.05) ; 5L Ho s, YLSPS 55 .
AV A A I 3R D NOS W 1 B 2505 55, NO & i i
W/ (P<<0.01 85 P<<0.05)., YLSPS %[4S 35 h NOS i #:
5 NO & s2m W 1,
3.2 YLSPSXZHAAI3Z A NOSiEHS NO S EH RN

525 ) BRAH F B, AR 4 A0 i 40 3% i NOS 15 Pk I 2 4
3T, NO 2 8 5 5 B (P<<0.05) 5 SRR 4 [ 4%, YLSPS 15 .
R A AN i A 3% P NOS P iR 08 55, NO 7 B g 5 0
/I (P<<0.01 8% P<<0.05) , YLSPS %t 2 Jif 51 3¢ th NOS 3% 1 5
NO FHE s WK 2,
3.3 YLSPS Xt 4f ffl % 55 i & SOD . GSH-Px iF 14 5 GSH.
MDA & E/I#M
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®1 YLSPSWMIEFRBEH NOSEMES NORERH M
(xxs,n=6)
Tab 1 Effect of YLS polysaccharides on activity of NOS and
content of NO in culture supernatant(¥+ s, n=06)

A5 NO, pmol/L NOS, U/ml
2 HATIRA 39234533 11.75+1.67

el 67.80£4.72° 174412.16"
Va7 Uikl 4.1246.18% 15544221
YLSPS kAL 5190+3.98° 1640+ 137
YLSPS ik FE4L 44424415% 15.7342.01°
YLSPS il il 3751£5.70% 13.20£1.73*

2SI BT HO R - *P<<0.05 5 SN HL AP <<0.05, P <<0.01
vs.blank control group: *P<<0.05; vs. model group: ‘P<<0.05, “P<<
0.01
R2 YLSPSHAME KB NOSEESNORENEM
(xts,n=6)
Tab 2 Effect of YLS polysaccharides on activity of NOS and
content of NO in cell homogenate (X + s, n=06)

A5 NO, wmol/L NOS, U/ml
72 F R 25054377 21394146

fA 40.645.09° 62.76£4.20°
a2 ik 2940+4.127 30.68£2.50°
YLSPS AL 34414354 39372417
YLSPS il 29.59+4.76* 2877+2.13*
YLSPS FvkIEAL 26.61£6.10% 2550+ 187"

525 D0 IR AL " P<<0.05; S RIA LA - "P<<0.05,P<<0.01

vs.blank control group: * P<<0.05; vs. model group: “P<<0.05,*P<<
0.01
5525 (0T B A B A, AR AT 41 i 8% 37 Wi P SOD . GSH-Px
I 1R 8 , MDA 5 5 35 58, GSH & it 1 8D (P<
0.05), SAEAILI AL, YLSPS & Rk B 40 4t il s 7R v b
SOD ., GSH-Px i 1 {2 % 1% 5% , MDA % it . 3% )8 /) , GSH % it
3 B (P<<0.01 8 P<<0.05) . YLSPS X 41l Jiid 1% 5% i h
SOD GSH-Px it 5 GSH \MDA & 5207 L3 3
&3 YLSPS X} 48 ff2 5 7= % # SOD , GSH-Px i& 14 5 GSH.,
MDA & 2N (x5, n=06)
Tab 3 Effect of YLS polysaccharides on activities of SOD
and GSH-Px and contents of GSH and MDA in culture super-
natant(X+ts, n=6)

43 SOD,U/ml GSH-Px, pmol/(min'ml) ~ GSH,mg/L MDA, nmol/ml

2 AR 14324046 32454327 25411254 01624100247

Ui 8.67£0.18° 25524208 1520+176°  03054£0.0339°
a7 i 12.980.19% 29.53+2.81* 1791+1.69° 0213 1£0.0479%
YISPSIGWREEA 10724027 28.79+3.65* 17384158 0,208 1+0.043 3%
YISPSHWREEAL 11254039 2949 +230% 17834201 0.2070+0.0512%
YISPSEKFEA 137840427 29.92+4.11% 18.60+186% 02010£0.0376%

5js PO BRI LU 85 - * P<<0.05 5 S IBERUAT Hh A% - "P<<0.05,#P<<0.01

vs.blank control group: “P<<0.05; vs. model group: "P<<0.05,"P<<
0.01
3.4 YLSPS X} £A B 5] % th SOD . GSH-Px ;& 1% 5 GSH MDA
SENFI

52z X B B, B AR 2 A1 B &) 2 H SOD . GSH-Px i
P 5 55 , MDA 7 i i 2535 0, GSH 7 it 1 25 ki /b (P<
0.05), SHIAIA HH, YLSPS i v e 3 2 40 it &) 3
SOD . GSH-Px iif 7 @ 158 , MDA & 1 . %8/, GSH & i
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RN (P<0.01 8% P<<0.05). YLSPS X4 ifg 573 o SOD
GSH-Px ifiPE 5 GSH MDA & i i 52 i WL 4.
F4 YLSPSXH4HBE5I % SOD .GSH-Px ;&4 5 GSH. MDA
BEMFM(xts, n=6)
Tab 4 Effect of YLS polysaccharides on activities of SOD
and GSH-Px, and contents of GSH and MDA in cell homoge-
nate(Xx+s, n=06)

4 SOD,U+mg GSH-Px, pmol/min'ml ~ GSH,mg/L MDA, nmol/ml
IR 187.46+13.23 11682+ 1465 7958+765  2484£532
fRA] 84784687 8087+ 11.12" 4961329 162.59+15.77°
b7 Gkl 145,38+ 13877 103.80£17.79% 563744367 90.54%1026"
YISPSRIREEA 1529749507 103,64+ 1246 55414380 106.13£11.08%
YLSPSHVREEAL  15241411.70% 105.11£9.20% 568714017 948449937
YISPSpilfEAl  129.11£8.16% 1082313237 595146547 80.174 12467
525 IR R LA . *P<<0.05; SRR [ #5 :*P<<0.05,%P<<0.01

vs.blank control group: * P<<0.05; vs. model group: "P<<0.05,"P<<
0.01
4 g

AR A F R B T LA BB AL B R 2R 48 2 40
M7 Az 3 Z2 1 [ 2, RIS 1 407 (Reactive oxygen species,
ROS) =AM % . MR H 3=k i 2 2 0 pLAAR v i 3
RPFPE/EF , WA RE B bk, A P 2R 00 5 08 5 L 26 1 A B
MR 2 2 TN, SR M T RE REAS0Y AD HLIRY 1) 4o 22 B2
fif 5 2% 4 BF (Senior patch, SP) 19 i ¥l . p-IE M FEHE M
(Amyloid beta-protein, AB )& FHE ) T Z Ry, AN SN F 4
1B APERAE , DL K 2 It PN Tau & [ 27 4R AL IE J o0 22 21 4 g0 45
(Neurofibrous tackles, NFT) , ixZIE R T ZHEH, RSN
FF 5T 2 B, SR LA FE T 02 0 PN DR A BRIV BRI P 2ot
R R, T BOA BN B RN, A2 EANH PR T, 53X % AD fif
Ze U 1 — AN EEHLR . AL, BRE PR AR, 7R
NFT JE R A A7 7E 8 F U 0 AL =9, SRR i) A fb
B ® UL, NFT BFE 8 ER Tau 25 14 58 R b 2 41, 4k
PHTENFT B AL B P s —EEM . &5 Lk, &AL
A FAELE T AD KL B9G22 3071, 76 AD B9 A kSRt
B A EEAEM, AR M A-TE M AL 11T & (Amyloid
precursor protein, APP)Z i il iR 1, i 39~43 14
FEWR A% B4 N, JLOG Pk B 3R AR 25~ 35 R FEBR Ak
(GSNKGAI-IGLM) , H A i UL R 5 AD JE A% %5 1+ 56
PCL2 4Lk [ K SR 58 AN AR B AN AR , 2R h s , 5
B AN R AR R IR E R AR R, I, H
AP BAEE S PCI2 4N T- LU il AD LR, B UM,
SEARINHA T AD WFFE R BRAR B

TEARTFFE S, R ABosss i T PCL2 0 AR A5 4575 | B A0 2
YA P -5 AHLA MY MDA 5 &40 O B 4H 5 (P<<0.05) ,GSH
it 5 SOD . GSH-Px T PE 4 48 (% T BE41 I (P<<0.05) , & A
T 2 440 i Ak T SR AR N R IR A T G 2 A I P AN
A5, YLSPS &V J¥ 4H SOD . GSH-Px I 1t 5 GSH & fa S #5075
ZH 5 (P<<0.01 5 P<<0.05) , MDA & f % 45 11 25 [ AL (P<
0.01) , W] YLSPS REHE = 45 84 41 jig of SOD . GSH-Px i 1 5
GSH & &, FEAIEMDA i . NOTEHUA N L) L-K5 282 N isdy
PLIE R R TG TT (NADPH) 15 %% 2 IR IEERS — 1 iR (FMN) 58
PR, FENOS PEI N A . NO 5 O AEFE Rl — A4~
YIHRZR W o] AR, T AR AL BE 0 T 5 A 1o SR 0 T i
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H(ONOO™ ), /3% 4y - OH A i FEFINO. A 131t SOD Y

B AL Z 00 IR R R E L. 1S, ONOO™ HAT I ity

BB  ADP-AZWESEALTE 1 , I 52 45 B PR 44 (GT) 2

RE TN D A PR 0 , 3 T e Mt R 5 I RE il 22 . Gx

ORI T NO 4wk iy — T, TR SCHF T IR E NO “# 13t , %

WIS A A5 NO Al S 7E s 2 E R hlg U )4 O A

F 58, B 20 NO 75 2 & NOS 75 P 35 40 25 1 6 B4 v

YLSPS 454 i 41 NO 5 fit Jo NOS {6 ¥ R R4, 25

MR, YLSPS W] fig e i 1yl /b i ool 46 Ak 7 T I B S i 4

PRI BT S AT, 0 T 5 200 6L B S Ak T T & A B
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B E B HRABALE L EE AMYSA) 3R HF KR s 4 i6 & £ % 49 A2k (Rat basophilic leukemia cell line,
RBL-2H3) 20 f LB 42 6 %0 o 7 %« & A MTT sk 42 HY SA *4 RBL-2H3 48 10,3 74 75 1 49 % vf1 ; 2 3L m A 4% DNP-IgE 4% (0.25
pg/ml) 5 =7 KA G & & (30 ng/ml) VA E ) 3R 5 5 8 B BB AL AL, BF 52 HY SA 330 R 5 -F RBL-2H3 28 it & A4 B8
A5 65 395 VE B 5 £ B Western blot s 440 HY SA x40 )8 % -5 RBL-2H3 20 B 5 AL LB 22 4L 8 B0 % & 3 B (MAPK ) & & A3 69 %
vy, %R :3~300 umol/L 45 HY SA *F RBL-2H3 %1 itL 44 3% 75 . 9 B.% vf1; 300 pmol/L HYSA # B 3 44K RBL-2H3 %8 e il 3 442 B
VA B 474 MAPK B & 89 & ik , 45 HYSA 3408 35 5 RBL-2H3 40 #8761 LBk 08 3 g% BURL LA — 2 69 340 VF A, LA A =T
85 494 MAPK & & £k A #
KEIE AALRTET A KA LS00 G ok 2 lodk ; BLAUE

Effects of Hydroxysafflor Yellow A on Antigen-stimulated Degranulation of Basophilic Cell Leukemia Cell
Line in Rats

HUANG Feng', LI Man-ping', WU Sai-chun', TU Yuan-qing', ZENG Jing', TONG Xiao-yun’(1.Dept. of TCM
Pharmacology, College of Pharmacy, Jinan University, Guangzhou 510632, China; 2. The First Affiliated Hos-
pital of Yunnan TCM College, Kunming 650021, China)

ABSTRACT OBJECTIVE: To study the effects of Hydroxysafflor yellow A (HYSA) on antigen-stimulated degranulation in
RBL-2H3 cells. METHODS: MTT assay was performed to establish the effect of HYSA on the RBL-2H3 cells viability; the
RBL-2H3 cells were stimulated with 0.25 pg/ml anti-DNP IgE and 30 ng/ml DNP-HSA to establish degranulation model, the inhibi-
tory effect of HYSA on antigen-stimulated degranulation in RBL-2H3 cells was researched; MAPK protein expression after anti-
gen-induced degranulation was examined by the Western blot analysis in RBL-2H3 cells. RESULTS: HYSA (3~300 pmol/L) had
no significant effect on RBL-2H3 cells proliferation. HYSA (300 pumol/L)significantly decreased the degranulation and MAPK phos-
phorylated protein level in RBL-2H3 cells. CONCLUSIONS: HYSA inhibited the inflammation on antigen-stimulated degranulation
in RBL-2H3 cells through inhibiting of the MAPK protein phosphorylation.

KEY WORDS Hydroxysafflor yellow A; RBL-2H3 cells; Degranulation

21 AR TR [ H A —BRTE A b 2, HOoR IR s FHE M LR TR JOC R Co i ke 453 (VPR Ty AL, Bt B L
WZL4E Carthamus tinctorius L W) T18AE . BRLAETEOE A FZHPFTRRIRA, AT AL HYSA IS A T RVEAY ™, TEid
(Hydroxysafflor yellow A, HYSA ) £ L2 U H HAT By /R PR S A RN ) B AR A SO MR IR K 2 A 7
WAL 235 40 () 7 P B B 43, 2010 A € v 61 247 380) sift 2 R T E LA T A 250 B X e el by LS A
PLHYSA LA ARG o 47 & el e, HYSA K WOk AE A . A WFRHRGE , 20 AR H A o SOk RS iR R
LIACH BRI AL AR E B RUN S, HAt i/ M R & 3 2111 L 200 0, 00 ) 200 6 R SR 1) R T A 350U 4 HY SA
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