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Effect of sulfated polysaccharide from masson pine pollen on [Ca**]; regulation
and proliferation of arterial smooth muscle cells from rats
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Abstract: Objective To explore the effects of polysaccharide PPM60-A from masson pine (Pinus massoniana) pollen and its sulfated
derivative SPPM60-A on [Ca®']; regulation and proliferation of arterial smooth muscle cells from rats. Methods Polysaccharide
(PPM60-A) was extracted by hot water, classified by 60% ethanol from masson pine pollen and purified by Sephacryl S-400HR.
Sulfated polysaccharide (SPPM60-A) was obtained from PPM60-A modified by chlorosulfonic acid-pyridin method and its
esterification degree is 1.28. The original generation of vascular smooth muscle cells (VSMCs) was obtained by enzyme digestion with
collagenae from artery of rats. The effects of PPM60-A and SPPM-60A on [Ca®']i regulation and cell proliferation were determined.
Results Both PPM60-A and SPPM60-A could decrease the [Ca®']; significantly, inhibit the rising of calcium ion concentration
induced by KCI and noradrenalin (NE); reduce the calcium ion level pretreated by KCl; inhibit the VSMCs proliferation induced by
NE. Conclusion PPM60-A and SPPM60-A could inhibit the influx of calcium ion and the proliferation of VSMCs.
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#Fz1 PMG60-A. SPPM60-A 3f NE {2 VSMCs 155 RI{E
Table 1 Inhibition of PPM60-A and SPPM60-A on
proliferation of VSMCs induced by NE

- A MIE (<10°)
24h 48 h
xif 1.96+0.268 2.9340.249
NE 3.3340.108" 4.5340.125°
PPM60-A 2.1340.178" 2.97+0.236"
SPPM60-A 2.3340.178" 3.03+0.249"

A 2°P<0.01; 5 NE4lL#: “P<0.01
“4P<0.01 vs control group; P < 0.01 vs NE group

3 Wig

Ca” e LN XA - A AR PR S A T, 3
A1 RER RN E R R I K= = gilldi ol
T Ca™ Y5 T-HMS PR P A5 R

PPM60-A FEAL T 5% VSMCs [Ca®'T; (540 2
SECR (P<<0.01), PPM60-A [ VSMCs [Ca®'];
(FIAE 355 T SPPM60-A. Ry BRI, 41 i 2=
WAk, ST A M S T P PR AR PR A 3 . TS
A KCI 5 VSMCs [Ca” | 2RI, JF iR ek
FIAKFEAZE (15 min ). 1A PPM60-A 5L
SPPM60-A 1EHIJE, [Ca™ | N M. Ui WI7EM P ks
JRAF PPM60-A. SPPM60-A 1 DL ot 18 145 2
A7 BN BE S L RS 381 PRI M A S BE (AR, AT
BB A, ST IE R [Ca®'] AT 4
R BPEER . LB 5, BRAGHTY PPM60-A
b SPPM60-A 2§ 5 5 1 &2

AP JULAH A5 P 3 i i i s AR P
LI TE (VDC)s Z A4 /E M (ROC) PLAHE
I Ca™ USSR TN P Ca™ (R ik 3 3K

LR, TIP3 JEIE AN RYR 22 44,
HRZHE LT 585 8 T WM RIEA 2
W, Landeira-Fernandez 257 8% 338 75 2 N T M rp
PRI Fh AR BB IR S AL 2 Bl REA ] Ca®™ -ATPase
A T o

ST KA ARk 51 i 4 B Py 3 A T
PPM60-A . SPPM60-A ) 5 W & 1 0 il 4F A »
PPM60-A. SPPM60-A X+ NE 18 il HAH MY 52 44 A
5516 ) 440 PR PR 9 S T vt A B R R
B 386 VSMCs Jib I L F AR M A5l 1 (VDC)
M2 AR YR A5 I 3 (ROC) 14 B L (kM v 11,
[ PPM60-A IR LF T SPPM60-A, (HI3J1E IE
KFEZ E.

VSMCs A& — A 1 40 L, 5 Ay 1 75 e ) 2
PRy, VSMCs F ISR 26 84 1) 4 B R 1) e A2
R P e v At o FL Ik P 1A e 2 o A 1 A PR T
JI B IR, Q) Ik o A A I P s i
2601 HHT T VSMCs BB INAT SR, £ R
K7 YRR E T (i ca®) #RRE
VSMCs [#13475

ik Ecy MTT 45 R EUESE PPM60-A Al
SPPM60-A % 2 HE IR Z 15 3 0 11 WL 40
B BAMGIER, SRS, —HZnER
RKo Bl Ca® AR AT S I X, £ R
PP 58 2B 32 3h KT LN 1 B Fr 4
TR T Be PN A= 1 (NBSD il I
& SMC c-myc mRNA FJRIEMSZIAT . AHEFBE
A0V oK B M (KRR R 2 8 DPS X VSMC
SEFEAAIHIE R, LT RS 3 — A A R
S BEAR A A Sk 28 TR B2 3-1 1R 2B sl e
Koo D RFATEN 2RI [Ca® ] KA VSMCs 1
B AR A R — PR R

PPM60-A Jx SPPM60-A ¥4t i ik 4111 40 i A
Ca™ Wi, fli VSMCs g = L5 Ca™, 45
SN E ) N R, I RASL, IR N, B
— S I AR N 7 S

SE

[1] Chu H L, Mao H, Feng W, et al. Effects of sulfated
polysaccharide from Masson pine (Pinus massoniana)
pollen on proliferation and cell cycle of HepG2 cells [J].
Int J Biol Macromol, 2013, 55: 104-108.

(21 Jf, M, Bk B TR AR R EE AL 2 M
MING I i 5 32 50 WA [Ca®'; IR [7]. 254074



t¥ishet %, Drug Evaluation Research 35 37% 35281 20144E4 A

-107 -

(3]

(5]

&‘7& 2013, 20(2): 137-140.

&R, REEW, XM, A SRIMER R L Z
ﬁ;ﬂ‘l}njﬁﬂ%émﬂ’@[cﬁ*]i Wﬁjb RINCAETESEEE S U
2012, 28(10): 1460-1464.

koo, x) g R ‘f% EZ TN A IDEPS AN
SO AN % B TR EE R S (D). 29 EIECR, 2011,
18(5): 396-398.

Bers D M, Perez E. Ca>" channels in cardiac myocytes:
structure and function in Ca®* influx and intracellular
Ca?' release [J]. Cardiovasc Res, 1999, 42: 339-360.
Delbridge L M, Satoh H, Yuan W, ef al. Cardiac myocyte
volume, Ca”" fluxes, and sarcoplasmic reticulum loading
in pressure-overload hypertrophy [J]. Am J Physiol, 1997,
272: H2425-2435.

(7]

(9]

[10]

Landeira-Fernandez A M, Aiello K R, Aquino R S, ef al.

A sulfated polysaccharide from the sarcoplasmic

reticulum of sea cucumber smooth muscle is an
endogenous inhibitor of the Ca®*-ATPase [J].
Glycobiology, 2000, 10(8): 773-779.

Owens G K. Regulation of differentiation of vascular
smooth muscle [J]. Physiol Rev, 1995, 75(3): 487-517.
ESUN TS O I W e 2 IR e G
T LA B R AL PR ()] 5 T B R,
2001, 22(2): 159-160.

KER, WKL, BT, & IEMREZAE DPS XX
B LA L L 5L ) 5 i B AL (0], 24
22247, 2001, 36(1): 19-24.





