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Puerarin protects rat cervical intervertebral disc annulus fibrosus cells: An
optimal concentration study
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Abstract

BACKGROUND: Puerarin restrains the apoptosis of disc annulus fibrosus cells and delays the
degenerationof the intervertebral disc.

OBJECTIVE: To explore the protective role of puerarin in rat cervical intervertebral disc annulus fibrosus
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cells.

METHODS: Cervical intervertebral disc annulus fibrosus cells were induced by different concentrations of Fas
ligand (5, 20, 50 pg/L). The appropriate concentration of puerarin was detected using Annexin V-FITC-PI double
staining to establish an in vitro apoptotic model of annulus fibrosus cells. Changes of annulus fibrosus cells in
response to different concentrations of puerarin (0.01, 0.1, 1 g/L) were observed by flow cytometry and MTT
method.

RESULTS AND CONCLUSION: 5 pg/L Fas ligand had no significant influence on the survival rate and
early-apoptotic rate of annulus fibrosus cells (P > 0.05). 20 and 50 pg/L Fas ligand significantly promoted annulus
fibrosus cells apoptosis (P < 0.01) in a dose-dependent manner. The 0.01, 0.1 and 1 g/L puerarin could improve
the survival rate of Fas ligand-induced annulus fibrosus cells in a dose-dependent manner (P < 0.01). These
findings indicate that (1) Fas ligand can induce the disc annulus fibrosus to be in apoptosis status. (2) Puerarin
(0.01, 0.1, 1 g/L) can promote the proliferation of disc annulus fibrosus cells in a dose-dependent manner. (3) The
apoptosis rate of disc annulus fibrosus cells induced by Fas ligand in vitro can be restrained by puerarin
interference.

Key Words: tissue construction; cartilage tissue construction; cervical spondylosis; puerarin; Chinese herbs;
optimal concentration; dose-dependent; Fas/Fas ligand; cell necrosis; annulus fibrosus cells; rats; the National
Natural Science Foundation of China; tissue construction photographs-containing paper
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K, BIAXUAGE:, P < 0.050 2 547 Wt .

2.1 FMEE) FE A IR AR B WKL,

A: FiFE 24 h G A0 BE B: HiF% 72 h WEE A0 S
NI, ARUR, fEARSRAN AL

FERAL Ty Je AT

C: 1397 2 JA 4 M K i

B 1 S0HE ) A 2 A A A0 B A A B 57 R T A 2 (H
% B, x100)
Figure 1 Morphology and characterization of annulus fibrosus

cells after primary culture (Phase contrast
microscope, x100)
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The third-passage annulus fibrosus cells stained

with toluidine blue (Phase contrast microscope,
x100)

Figure 2
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The Annexin V-FITC assays for detecting the
apoptosis of annulus fibrosus cells
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45 R, ARFRI 0N 2% 6 4 ML 4 R Fas e A4 b #1441
() K BB A LT PR A0 ) P 6 ZE T3 e U T
WA — g 2 5. Hop . Wi EFasHC A 4L 4T 4R i
0 S 2 B LSRR T S AR AR Bk 2% 16 2 LT 41 L
s AT AR B X (P <0.01, P<0.05); {HAR
53 0 2% 16 4 LG 415 1857 & Fas o 441 L i 22 5+ 6
WM (P > 0.05).

R AULIHELT YRR LT 3 S TR B

Table 1 The ratio of survival and apoptosis of annulus fibrosus

cells (xts, N=3, %)
A5 AV-PI* AV*-PI¥ AV-PI AV*-PI
I EC 2%  9.1643.54  10.31+1.09  74.55+4.11 5.85#1.01
i F i 41
5ug/ll FasL 41  11.64+4.82 11.31+1.49 70.20#5.25 6.73+0.87
20 pg/L FasL 41 15.61+3.79° 14.28+1.76° 61.68+4.72° 8.44+1.04°

50 pg/L FasL 41 16.58+2.97% 17.44+1.50*° 55.33+3.45% 10.68+1.19*

SRFANCh 29% 1 2F L5 411 5 ug/L FasL 41 HL %%, °P < 0.01,°P < 0.05;
1520 ug/L FasL 4 1t#%¢, °P <0.01.

2.3 AR E B FasBehxt #iM 18] & 4 L SR m & H) 69%
wh MTTEC A 40 s P45 R o /524 h148 h
JEd Rl gILES R E A4 Mo ok, HILREALE
A AR B TEE (P < 0.01), 0.1 g/LEHERA XK
2., 20 pg/L FasPeRZL AR, H5AR £k 2% 4 i
M2 AR WM X (P < 0.01), W2,

F 2 MTT L (A I 55 20 SUHE i) 45 2T 4 240 e A2 K0 )

Table 2 Cell viability of annulus fibrosus cells treated with
puerarin detected using MTT method
(xts, n=6, Absorbance)

5 24h 48h
1.0 g/L HR A 0.436+0.063° 0.489+0.054°
0.1 g/L BilE4l 0.392+0.026° 0.425+0.042°
0.01 g/L ¥R &4l 0.346+0.025" 0.364+0.027°
PRRASHR 2% J1 2 I35 4 0.332+0.032° 0.343+0.028°
20 pg/L Fas P44 0.289+0.021 0.203+0.021

LRI B A% 41, P <0.01; 5[FN B FasL 20 pglL 41EH%:, P <
0.01; 5 24 hINfLbE, °P<0.05.

2.4 BIRE20 g/l FasBe ks 78 g A & 4F
FEIRMACHIIRIPAER IRGRERN], AFIREER R
ZHIA) R B CAET HEIA A I I S 6 PR30 R B T
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0.1 g/L B 5
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-
2

10°

Pl
10?
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B
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Arnwin Y FITC Am!nno-z‘(ill( !

D: RS H00 2% iR 4R 3 E: 20 ug/L Fas fitfk

4 Fali M Annexin V-P 1R RSN [R] i i i
B FE T Fas FoAis 5 00 SHE RIS 2T 4E 20 240 a9 12
VeI
Figure 4 The Annexin V-FITC assays for detecting the Fas

ligand-induced apoptosis of annulus fibrosus cells
treated with various concentrations of puerarin

%3 RFEFEIREERZEN 20 pg/L Fas FLAE S T8
A v 5% 2T AP0 40 PR 4
Table 3 Protective role of various concentrations of puerarin in

annulus fibrosus cells induced by 20 pg/L Fas ligand
(xts, n=3, %)

415) AV-PI" AV*-PI* AV'-PI AV*-PI

20 ug/L Fas fitfh4]l 15.65+4.43 14.75+1.64 61.49+5.01 8.25+2.13
RS HCR 2%)164°  10.1342.71  9.79+1.54 73.65+4.34 6.50+1.42
il

0.01 g/L 8.66+2.48 10.40+1.41 74.53+4.32 6.48+1.50
B

0.1g/L 7.35+2.47° 8.54+1.36° 79.29+3.88% 4.83+1.23°
R

1.0 g/lL 6.98+2.04°° 5.74+1.42% 83.86+3.29°" 3.30+0.90%"
B

55 Fas FCR4L i 4R i3 4101 0.01 g/l 5 #R 41 LA, °P < 0.01; 5 0.1 g/L
E4 LR, P <0.05.

Bt 5 MR 2R TR L OB N, K B S ) £ 2T 2 24
AR LEDZ g, i Y TR W . ik
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S 4 3R W Fas e 7R B 1% 175 5 K ST [a) 5% £ 4
Ay T, x5 scmkaiE 5, Fas-Ligand & 28T
ZARFasIIBC AR, P CoAR S {140 M A1 1y TT 2 1% et
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B AT 2 AR Fas 2 G AE AR 5 A 5 4l i g TR
JB 0 912 park 45Ol B BT A AR AR M 1) SR A 4 R B
FasHIFasH {4 1) 5mZL &%, 70 40 I v X 3 7] Inf A7 7
FasHlIFashi {41 5 B KL, $#RFas/Fashitis RSEH3)
THER AL AN AR A PE T, A FasBl A& m] LUl it Fas /i $ 41
JPE T, WS g R ALK R Fas-Ligand i 4 4h 75 5
K B UAE [ 25 2T 24 T 440 P A A IR AR AR

Sy 4 SR W3 BLVR P 110 55 W 25 0) Fas i A 10
K UME TR B T e 4h i B A R EH, S TR AR X 40 i
(AR F O A5 AH SR IR, B R A 47 40
B A A, F 5 e OV 9 s W 2 3 o 4 5 ke L
W7 FhL S R AT 5 S A TR S, L L
BP0
A B R 22 T DL ot — P S AR g R T
P A R R S B S AR AN R T S LI i
ST LN LR T S A1t % st R T o YT 4
alPlpr g w22 Al B Bel-225 [13ik, i Baxi
[ 2 32 0/ M e o P S 2 A R T e 2 P
W B M Z ] L ifBel-285 (31X, | Caspase-3/f1#
e, Y/ IF AN T, R I S PR R R
FH AE 55 R 20T A 1) 5L 27 2 PR A0 BRI 1 11 5% 00 16 N 0
KW, B R 2R I T i 40 5 5 M D) B 2T 4 B
I b T R N E S o T = R N I NI PUN SR S
BRI

HE£FA: BER O AHFA2(30973764); #5EH LA
HFH BRA KRR B (WKJ2008-2-48); 7814 AT B I
4463/ B (200910010).
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