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Ascorbic acid reverses the effect of TNF-a on osteoblast LI Zhibo LI Zifeng YANG Qiyou et al. The
Affiliated Hospital of Guiyang Medical College Guiyang 550004 China

Abstract Objective To test the capability of the ascorbic acid in different concentrations to inhibit osteoblast
apoptosis induced by tumor necrosis factor-alpha TNF-o .Methods After induction of apoptosis of osteoblasts
cultured in witro the ascorbic acid in different concentrations was added to the culture medium the rate of
osteoblast apoptosis was tested by flow cycometry. Results Compared with the model group the apoptosis of each
group joining the ascorbic acid was significantly lower particularly the concentration of 10 ng/mL is most obvious.
Conclusions The ascorbic acid can inhibit osteoblast apoptosis induced by TNF-a and has best effect on
concentration 10 ng/mlL.
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£1 AFEWEEHA MM TNF-o B9HFE (2 £ s)

# 5 n FE(%) Go-G, #1(%) sSii(%) Gy-M (%)
A=hog: | 5 4.006 £ 1.815 78.028 = 2.352 10.020+ 1.680 11.954 + 1.021
BRI (30 ng/mL TNF-a) 5 20.024 + 4.433% % 70.532 + 6.862* 15.978 £ 11.415 13.490 + 5.899
A+ 5 ng/mL 5 9.348 + | 729" * 44 71.432 £ 4,149% 12.840+ 5.602 15.728 £ 1.703
A + 10 ng/mL 5 2.998 + |.82444®® 74.904 £ 2.097 12.196+ 2.490 12.898 + 1.507
R + 15 ng/mL 5 6.728 + 1.30044® 74.588 £ 5.452 12.962+ 1.845 12.450 £ 4.311

WS SEMBALE:* P<0.05, ** P<0.01; SEIAM LI :2* P <0.01; 58 B + 5 ng/mL H L :®® P <0.01; S A + 10 ng/mL 4
HE:"pP<0.05

ki

a}u
g
¥
4
-4

104

!

0 . . i, 0 20 40 60 80 00 120

0 Ing/mMTNE  TNF+Sng/miVc  TNF+10ng/mivc  TNF-+15ng/mive 3L BT T

G

HE B4R R0 A TNF-o FIHTIR i 0 7 JE , 90 46 PR 0 1= 2
B 1 R[E A SR il B X TNF-o 895

3 ifig

BERREN  BYRKRZAERARERSE
2338 B E % B B A2 (Osteoporosis, OP) = 4 19 E
BRE, BEERFREAY , HF AL EE BN
FAKFR TR, AMEREOAREFES %, &
ARYIE SR MRIFRIERE F-o REEHMFRI
BT 22—, FoAE A 2R 70 e B A0 e 240 4
GG, (2 B R, R 400 o B 240 R o Y R

B2 zAXMBEARBARATE

MAER,BLET S&, WHEBIEA R, 8
HAS. BEERZINN, BB BRI
B33 2of 90 8] TNF-o % B W% Wic 40 B B8 F 69 4 3 5C
n,

MEAEEFR—FER ZEYFEEENH
Ml F. 1985 4F Shalalby'" 3 B W 40 M1 ™= 4= &4 fib
FREEFHEAMEAFEERF o, M THE=E
B M RFEE Far A M IREE T B. AR EH
MBEREETF « SARBAT-HWEXREANET. WE
A F « B FWIER, EARBRG R >



PEN B A 2008 456 HEB 14 BH 6 W Chin J Osteop

June 2008, Vol 14, Ko.6 407

\J 2
w’ £ el A, N
80 I
ﬁ&ﬁmkﬂtﬂ
B3 30 ng/mL TNF-o 21 i B 4098 -

40 60 80
LB bt el
B4 30 ng/mL TNF-a+5 ng/mL Ve
HER A AR TR

0 20

0 60 8
LB et el

B 5 30 ng/mL TNF-a+ 10 ng/mL Ve
B A T

AR BT | R A R A O, T e R (B P
).

0 20 40 - 60 80
B ot et ]

B 6 30 ng/mL TNF-a+ 15 ng/mL Ve

£ E A

AT A BB 75 © 275 ¥ 2 5L I i 88 76 & X 8 o Y
W, PR AEBGE R, € B, M
Xof F B0 7 (o D OE O, 7 O B 3R P 3 3 38 i AR Y
EL B TA R BT YR % S mEm™,
KEPHEARMRTORSFHEETROES,R
EEVEAEESHERRMEM , FHL250
94 o, B MBI I BR BT LA B B AR A Y C KT
fﬁﬁﬂﬁ?}(%&ﬂmﬂ'm&ﬁ/\t&ﬂui’ﬁiﬁﬁemﬁi
¢ HEHREY. RS -MRAKR LR NI E
BHERSERYESHABREEH. BHik, RI1#
WA TR PR MRS 425 B RHNNRITA
(3l

BHEAFTERSANR, TR AELEED
YIS ERR A T HUIA I R R B 40 B A L B EE A
BEF EREAREANELANLERER,
A W E B R PR M A% 7T 7 5 B AR T 40 24k D BB
dufs" . HUIR AR 0 R B A0 B A9 4 4L R I
EFEERBR R MBS REERE AR P
BEE ", M AR M R Huo-3N1 7E Asa-2-P
PR SRR, BB A MEERSE Asa-2-P B
BIA LY 3 A5, HUIF I AR BE % 7 R B 40 MC3T3-
E1, 1) ¥ B 7 89 & R AN 3% i /2 & MC3T3-E1 40 ffa 3%
FYHBHER" .. HEHTFREN, EARAL
BRRME,E 1 AR mEREN T REARKE
6,76 2.5 h FF 1A R MR RATBK 1 BA9SRRUY, B
IR 1 B8 B AT A 0 B B4 IR I AR 4F 7E 4 s i A IkB
B A T BE IE T T 3 89 5% % B F NF-kB ROBIE, X4
NF-kB #E # B IE, INFo« FEH LB TR E
U8 Igbal %' 3t T A& TNF-« 9B B#
B3 A CD11b* 40 O X 40 R AX 24T T 04, R B



408

TNF-a

TNF-a

TNF-a

G,-M

TNF-o

2008

14 6 Chin J Osteoporos June 2008 Vol 14 No.6

CD11b*

CD38
Igbal
TNF-a

TNF-a

TNF-a
TNF-o

6 05101520
10 15 ng/mL
10 ng/mL

25 ng/ml.

25 ng/mL
TNF-a
10 ng/mL
5 10 15 ng/mL

Igbal
TNF-a

GO _Gl

TNF-a

TNF-a Gy-G, S

TNF-a
TNF-a

20

10

11

12

TNF-a

Horowitz SM' Purdon MA. Mechanisms of cellular recruitment in
aseptic loosening of prosthetic joint implants. Calcif Tissue Int 1995
57 4 301-305.

Zhou Lizhen Wang Shuli Xu Henan et al. Inhibition of osteoblast
apoptosis using Compound Xian Zhen Decoction. Chin J Osteoporos
2004 10 4 451-455 in Chinese .

Pacifici R. Estragen cytokines and pathogenesis of postmenopausal
osteoporosis. J Bone Miner Res 1996 11 8 1043-1051.

Kimble RB Bain S Pacifici R. The functional block of TNF but not
of IL-6 prevents bone loss in ovariectomized mice. J Bone Miner Res
1997 12 6 935-941.

Morton DJ  Barrett-Connor EL. Schneider DL.. ] Bone Miner Res
2001 16 135-140.

Kipp DE  Grey CE McElvain ME et al. Long-term low ascorbic
acid intake reduces bone mass in quinea pigs. J Nutr 1996 126 8
2044-2049.

Pasco JA' Henry MJ Wilkinson LK et al. Antioxidant vitamin
supplements and markers of bone turnover in a community sample of
nonsmoking women. J Women’s Health 2006 15 3 295-300.
Kaptoge S Welch A McTaggart A et al. Effects of dietary
nutrients and food groups on bone loss from the proximal femur in men
and women in the 7th and 8th decades of age. Osteoporos Int 2003
14 5 418-428.

Dixon S] Kulaga A Jaworski EM et al. Ascorbate uptake by ROS
17/2.8 osteoblast-like cells substrate specificity and sensitivity to
transport inhibitors. J Bone Miner Res 1991 6 6 623-629.
Pandipati S Driscoll JE Franceschi RT. Glucocorticoid stimulation
of Na* -dependent ascorbic acid transport in osteoblast-like cells. J
Cell Physiol 1998 176 1 85-91.

Carinci I Pezzetti ' Spina AM et al. Effect of Vitamin C on pre-
osteoblast gene expression. Arch Oral Biol 2005 50 5 481-496.
Takamizawa S Maehata Y 1Imai K et al. Effects of ascorbic acid
and ascorbic acid 2-phosphate  a long-acting vitamin C derivative on
the proliferation and differentiation of human osteoblast-like cells.

Cell Biol Int 2004 28 4 255-265.
401



13

14

15

16

408

Shiga M Kapila YL Zhang Q et al. Ascorbic acid induces
collagenase-1 in human periodontal ligament cells but not in MC3T3-
El osteoblast-like cells potential association between collagenase
expression and changes in alkaline phosphatase phenotype. J Bone
Miner Res 2003 18 1 67-77.

Hitomi K Torii Y Tsukagoshi N. Increase in the activity of alkaline
phosphatase by L-ascorbic acid 2-phosphate in a human osteoblast cell
line HuO-3N1. J Nutr Sci Vitaminol Tokyo 1992 38 6 535-
544.

Harada S Matsumoto T Ogata E. Role of ascorbic acid in the
regulation of proliferation in osteoblast-like MC3T3-El cells. J Bone
Miner Res 1991 6 9 903-908.

Franceschi RT Iyer BS Cui Y. Effects of ascorbic acid on collagen

17

18

19

20

matrix formation and osteoblast differentiation in murine MC3T3-El
cells. J Bone Miner Res 1994 9 6 843-854.
Beg AA  Baltimore D. An essential role for NF-kappaB in preventing
TNF-alpha-induced cell death. Science 1996 274 5288 782-784.
Ponnappan U. Regulation of transcription factor NF-kappa B in
immune senescence. Front Biosci 1998 3 152-168.
Igbal ] Sun L. Kumar TR et al. Follicle-stimulating hormone
stimulates TNF production from immune cells to enhance osteoblast
and osteoclast formation. Proc Natl Acad Sci USA. United States
2006 14925-14930.
Deng yaozu Qu shen. Medical Molecular Cell Biology. Beijing
Science Press 2002 449-453 in Chinese .

2007-12-26





