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Protection of apoptosis of osteoblast cultured in vitro by Morinda Root Polysaccharide LI Nan™ ,WANG He-ming,
GUO Su-hua,LIN Xu,ZHENG Liangpu,WANG Li. *Department of Orthopaedics and Traumatology , Fujian College of TCM ,
Fuzhou 350108, Fujian , China

ABSTRACT Objective:To explore the protection on apoptosis and the mechanism of promoting the cytoactive of os-
teoblast by Morinda Root Polysaccharide through the observations of the cultured osteoblast in vitro. Methods: Prepared
blood serum with Morinda Root Polysaccharide and Morinda Root aqueous extract and cultured Osteoblast in vitro with it.
The second generation osteoblasts in vitro were separated from the cranium of 24-hours newborn SD rat, which were divided
into control group (adding only rat serum during cultivation) ,induction apoptosis group (adding trans-retinoic acid in con-
trol group),Morinda Root aqueous extract group (adding serum prepared by Morinda Root aqueous extract in induction
apoptosis group )and Morinda Root Polysaccharide group (adding serum prepared by Morinda Root Polysaccharide in induc-
tion apoptosis group). Adopting fluorescence microscope,apoptosis detected by flow cytometry and gene expression of Bel-2
and Bax detected by RT-PCR,to evaluate the effect of Morinda Root Polysaccharide on the course of osteoblast apoptosis.
Results: The apoptotic rate of Morinda Root aqueous extract group and Morinda Root Polysaccharide group were significant-
ly lower than that of induction apoptosis group (P<0.01). The apoptosis ratio of Morinda Root Polysaccharide group was low-
er than that of Morinda Root aqueous extract group (P<0.05). Expression level of Bel-2 mRNA of apoptosis cell; control
group> Morinda Root Polysaccharide group> Morinda Root aqueous extract group> induction apoptosis group(P<0.01). Ex-
pression level of Bax mRNA :induction apoptosis group> Morinda Root aqueous extract group> control group> Morinda Root
Polysaccharide group (P<0.01). Bcl-2/Bax: control group> Morinda Root Polysaccharide group> Morinda Root aqueous ex-

tract group> induction apoptosis group (P<0.01).Conclusion:Morinda Root can inhibit the apoptosis of osteoblast induced
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by trans-retinoic acid in some extent. The above role of Morinda Root Polysaccharide is significant better than that of Morin-

da Root aqueous extract. It is indicated that Morinda Root Polysaccharide is one of the essential component of inhibiting os-

teoblast apotosis.
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1.1 EERCRZREAHEY B K 5 (R v R
JRARAE 5 ) M LTS FRER 400 g, INA 10 F5 1K,
WKV 1 h, 38T, I 3 AR 100% 2.8, #rEad o, W dE
VLTE T, SRAF R0 (fe d vp R 2 B 224 R P 21k 2f 50 e
FEIRAL) B ZHEE I T8 B ZE 1K, SR Sevag 15 (4
5 E T EE=4. 1R GRS BREA (EE 3 1K), i 100%
M WA R el 80% , B i ISETTTE . TG
KB IR LK, T, BUTTER TZ28100K N2 iz
LBEHRFE IR 70% , W E I, U8, FH 70% £ B 52 vk, Dt
VE TG A5 L R 22 MR Al S I FH R 2R KA B Ak A EL R
ZHE 1 g/ml KB,
1.2 EEROKIEBEI R BRE SR T 5 (R R iR =)
AL, 5 4EA ) RYRE, BE TS, BRERL 400 ¢, JIA 10 £5 A9 /K2
30 min, B 1 h, i3, 25 MA 10 f5 7K RIZ 45 min, i3
WL AFF 2 RUEWE , M4BT 160 ml, FIRAH, B vKEE 7R
B R, PRI 140 ml, FHZEMK BN S ml & 1 g
24,100 ml VB 4328 , 100 *CK B 30 min, 2~8 CIRAE
1.3 VB R AN LB R K SRR 29 W I ) 45 R R 3
P frRRE 3 At SD KRR 60 H, /AR H (280+20) g, 1 i RME
PR (SIS R A A IES - SYXK (37)2003-0003) , T 57
St BN EMFE 3 d, B H 2 RHEE 20 R T ERERSH,
20 HZAT B ORI, 20 ANAT2808 K, 255 Y
T PR ZE A5 (RR A < AR st A 3 v AT B3 R 2 3 e
BRI GRS 2.5 o/kg, ELE 3 d 42,4 K 1R
TEB RN, RIAFEEE 12 h, KKRAZY 1 h J5RI0,
1.4 BEAMAERE U 24 h PUETA TS S SD Rk 35
B TEIRLESR 4 ZY, PBS Uk, 0.25%/BE Il 37 CCTRIE L 20 min,
A 0.19% I AY Jig J5i BN, 37 °CHE 3% 1M 4L 60 min, 1 000 r/min
B0 10 min, 2 RS, FHES IR MCH AN R, B 5% 5
R EEFRFE TP IR RAREE IR U B A (FO) £ 2 IRIE 4k,
B2 ARANAE (F2) , AU M 1Bt T4, AR VR B R 5%10° 4~ /ml,
AT
1.5 4l F2 QUAERGFEMAL N 4 41, XFRRAL. 2 fRR B4
FEIEFARIMETE, ISR T4L 7EX BALE R B5 5% 24 h )5,
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A 104 M P4 HEF R (all-trans retinoic acid, RA)100 wl,
SR EMME T, BEIOKEYA . FEHSRET AT 24 h
JEIMA BRI AGRPI 25T 0.2 ml, LR M . 7EiAS:
T4 24 h JEINA EER 282591055 0.2 ml,
1.6 WLZEI H FI i
1.6.1 ZOLRMBME  STRA FHFMET-45797T 8,12,
24 h B BUB AR 35 36 70, FHTTBE (AO) 4L 4 A 7™ Nikon
BT AMER X LEIER
1.6.2 FECHUAASUSIN 48 h 5K 4 ZHZ RS AL, JHEE 40
M Bl 5x10°4~/ml, 4 °C 70% ZBEFE E 1 h, B0 1000 r/min,
VeV B NN A EB 1Y DNA 25604 1 ml, 76 4 C T 4
8,30 min, Yead A b RS T A IS 2 , A R T
AR G1 4NN (G1 2k DNA FIER A Y 4
BB At A Gl bR B4 C oE ASEBE LR ) |
1. 6.3 Bax M Bcl-2 /) mRNA kM E 48 h J5 PBS 1 ml
R 4 HYE, B E 1.5 ml Eppendorf LE= VN S b
BRI S PRE UL R UE. RNA, LA B-actin PSR @ o
WL SR AAWER Y (RT-PCR) XT 4 H1 3K Bax Bel-2 14
mRNA FiA &, Bax Bel-2 B-actin RIS #7543 510 .
Bax:59 CACCAAGAAGCTGAGCGAGTG 276 TAGTCACAGG-
GCCTTGAGC
Bel-2:382 TCCTTCCAGCCTGAGAGCA 784 TGTGCAGATGC-
CGGTTCA
B-actin: 185 GAGGCATCCTGACCCTGAAG 459 CATCACAAT-
GCCAGTGGTACG
1.7 GEib2#Ab3R SFEPoRR A A5G, BdE L (vs ) R,
P<0.05 HESAHG#E L,
2 R
2.1 W MBME  XHRAIAE 8.12.24 h 1 H 41 f %
DNA B8 (s A 515980 500 T-40 8 h A A%AT)
Sy a5 12 h S0 OB IR T, 4 A%
oA AT PN T LSO A B SR YL £, Y 0 T B AR AR SR B
24 h BT AR5 A BRI RO ANM 202, AN 45 4 2 TR TR i i
[BITE , 4ARAS /N, BSO8R AH 58 30T , Yo e ik 4 B
JEA FFEARAN RN HOR
2.2 ISR WK 1, 3R 1 HAY G125 DNA
FNEE B A B AT 25 I B, At A G 1 ARG g e kA
HEFE AR S WIHD DNA & a3, DNA & A4l 2 1 09 -& e
R BESE 8 G2 WA R & AE7E DNA 4 %5 FIAS YR 4H i 43 L4
T, ARIEE AN AT BN , 48 RA ARG TN T4
AR EEE T Gl WAy 2 | S HI0H B g/l 535 R4 H L
ZRBEGIHEL(P<0.01), T IR R H L, i 4
4k H R (all-trans retinoic acid , RA) ] A K E IS TE G1
W, T B A E A S 1, DNA &R0 BE, Hkaninf 22
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1 &4 OB AR M BFIE TR L (x5)
Tab.1 Comparison of cell quantity of cell cycle and apoptotic

rate in different groups(x+s)

21 51 Gl G2 S FAT-%R(%)
569.5+ 133.2+ 301.1+
X IR 0
24.7 31.1 215
o 809.1+ 111.7+ 82.6+ 39.02+
T4
43.6** 59.7 13.1%* 2.78
ELERRKEE  700.2+ 193.1x 108.7+ 16.8+
L) 30.5%# 62.0 23.3%** 3.21%
MR i 622.6+ 203.0+ 175.1= 9.69+
il 65.97 *#4 67.6% 35.6% A 4.60%4
. SXTIRAAH LR, **P<0.01; HiESIEToAL L, *P<0.05,%P<

0.01; 5 B RIK YL HL, # P<0.05

Note: Compared with the control group, **P<0.01. Compared with the
apoptosis group, “P<0.05,% P<0.01. Compared with the Morinda Root
group , *P<0.05

S5 E AN R AT % BRAL R =40 AR TE G1 3,
KR4 5 M R 24 ) G1 IR TS M4,
F 18R GLW FFUT B ROKIRY A B
ZHHA 5% RRLAAR L 25 S5 A G2 L (P<0.01) ; LR R K
RYH, CDRRZHARTHRMETH, ZRAGITEEX
(P<0.01); B R Z ML T s TR AL, 274 501t
ZERSL(P<0.05), S W], IE T T4 BRI B
ZHEH S MAMIL TR, ZRA5%ITFEX (P<
0.01); BV R AR A Bk R Z WA TiA T4, 25
G275 L (P <0.05 3<0.01) , Horp EL g K 20 20 v T 1
BRKERMIAL, 22 7 H Gt L (P<0.01),
FTR, BEETOUKEYH . ERR MK TR T
4, EFAHGIFEE L (P<0.01), Ho B K 2 B4 (K B
BOROKEIRYIA , 22 R A Gt 2 L (P<0.05),
2.3 Bax.Bcl2 i mRNA ik WLEk 2,
%2 RALZFS 240 5 OB A Bax, Bcl2mRNA BHExXF &
BELEE (v+s)
Tab.2 Comparison of expressed amount of Bax, Bcl-2

mRNA in different groupsinduced after 24 hours(x+s)

2851 Bel-2 Bax

Xof B 26 0.238 6+0.029 1 0.097 8+0.008 2
7P 0.074 4+0.032 7** 0.661 4+0.030 9**

[ R KK 3P 2 0.177 3+0.048 5** 0.459 7+0.043 0***

R R A2 0.191 60.156 8** 0.380 6+0.058 2**#4
XA ERER, * P < 0.05,* P < 0.01; SIS T 4 Huig P <

0.01; 5 EL SRR B2 LA, 4P < 0.05

Note ;: Compared with the control group, *P < 0.05, **P < 0.01. Com-
pared with the apoptosis group,”P < 0.01. Compared with the Morinda
Root group,*P < 0.05

T2 B/R:RAEST 240 5, S HT-4] Bel2 mRNA £

B, S IRZHAH 22 FAA G 12F 3 L (P <0.01) ; Bax mRNA
FIETHR , S5 RAAE 22 A T2 L (P<0.01),

PR TH 24 h 5 IMA B SRKEEY) (EERKIEY
H), 5EFIHTHM I Bel-2 mRNA A5 THE 2R A 5%
B X (P<0.01);Bax mRNA F3ik TR, S SR T AL E R
ALGIT#E X (P<0.01),

ESUT 4L 24 h JEIA R 2 (RE R ), 5
PP T-HANH Bel2 mRNA AT, 2RESI#EY
(P<0.01);Bax mRNA RiE T/, SRR TAM L ES A5
25 L (P<0.01), 5 B KK IEY A 22 58 et 2F s
X (P<0.05),
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3.1 EERRZH OB WT- 4 E M m A
Kl o3 #7 os , 48 RA ARFRAIE T- A =588 T G1 3
Z,S W B/, 530 B AR e 2259, AT gl i R i e,
Vi RA W] DUME A B 7E G1 A, DM BEAF 4B gk A S
A, 18 DNA & LAz BH, 7046 40 Jl A 22 53 24, 1555 40 i kA6
=, JIMA RA 24 h J5 N A EER RK Y M5 , WHERE T G1 4]
1Y OB % RA if5 R4/, S Witk RA S 4I L, 5 RA IR
AH L B B2 R (P<0.01), A RA 24 h J5hin A B,
KLZHHLHE , WHEEE T G1 IR dk s /b | S akestis £ |
S5EEOKIEWAM A 25, L E SRR AT
AL T G1 B/ S L2 A S T 2L il R 22 ) ]
fEJET- A0 G1 B3 MSC i — 2538/ | s B sk R Z2 8T DR
Pranpit A S W1, fEHE DNA & AL, AT e SEAN AR 22534, 4
AR T, AR A F E K3,

3.2 EERRZHNT OB T3 Bel-2 5 Bax AU AHF
FEEER BN, RA S OB AT, Bel-2 A TR, Bax YKL
b, 3R Bel-2 A1 Bax 7E RA 5510 OB P -5 BN
fEH ., MITEFHRIT: 24 b JEINA 3§ R K S a i ok 20
Al AR H B E I RA B S8 OB YA Bel-2 335 F A
Bax ik LJF, HEERZHHAEIS Bax 25 LTy miL
P sk RoK$2 9, $om L R TR RA 5509 OB T2, JF A
[ Rk R Z Wl X A VE FHOL T L oK $2497
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JATT, H SR 2 A X R B 3 DL T sk oK 89 , Ui
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