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E: [BH] HKITF0ENE (andrographolide, Andro) XFASN K FUBERZ 4] (nucleus pulposus cells, NPCs) A= #1711
S ML [A3E] AT 3538 L 4 (tert-buttyl hydroerioxide, TBHP) 4bFH NPCs A T4, AREIVEE R Andro 43
JAEBHIE # NPCs #1 TBHP %5 59 NPCs, R CCK8 Kl 35 ME LATi 1% Andro fY S FEME HIVE BE IS 18] . 4 40 i 43y = 1 X R
(blank control, BC) #H . TBHP (T) #1. TBHP+Andro (TA) #1. TBHP+Andro+PI3K inhibitor (1Y294002) (TA-Pih) 41
TBHP+PI3K inhibitor (T-Pih) 2, F-45 TN ARG, FRaCANMEARAR M AN T, ELISA A 2 M4 Rl 77K -, Western
blot A T-AREY R I RBAKT-. [FER] Andro BEAEVEHIREEFIRS ]2 18 wmol/L 124 h, 5 BC 41AHLL, T 40T
FOTINF-a, 1118, 1L-6 /K, Bax K FRBETFE (P<0.05), Bel-2 Fl p-Akt B KB EFEE (P<0.05); 5T 41M
L, TA AAEMT R . TNF-a, [L-18, IL-6 /K. Bax /K FEEFREML (P<0.05), Bel-2 fil p-Akt KR ET & (P<
0.05), T-Pih ZHiE@H NS ; 5 T-Pih ZHAHLL, TA-Pih HAEIHT-H . TNF-a, IL-1B. IL-6 /K°F-. Bax & FI/KF i AT
(P<0.05), Bel-2 Fl p—Akt F FKF-BETFE (P<0.05). [£518] Andro REFIHIZRAEII T, BEARRMEANMEHE T H/KF-, HALHI AT
fit 5 Andro 4% PI3K/Akt M B{A %
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Effects of andrographolide on biological behavior of rat nucleus pulposus cells in vitro // WANG Ping, FAN Ming—yu, ZHOU
Shao—huai, WANG Xin, XING Zheng, BIAN Feng, HUANG Tao, LI Jing, HUANG Ya—fen, LI Jia—qiong. Depariment of Orthopedics, Wuhan
Third Hospital, Wuhan 430060, China

Abstract: [Objective| To explore the effect of andrographolide (Andro) on the biological behavior of rat nucleus pulposus cells (NPCs)
in vitro and its mechanism. [Methods] NPCs were treated with tert—buttyl hydroerioxide (TBHP) to construct apoptosis model. The normal
NPCs and TBHP-induced NPCs were treated with different concentrations of Andro, CCK8 assay for toxicity was conducted to select the op-
timal concentration and time of Andro action. The cells were divided into blank control (BC) group, TBHP (T) group, TBHP+Andro (TA)
group, TBHP+Andro+PI3K inhibitor (LY294002) (TA-Pih) group and TBHP+PI3K inhibitor (T-Pih) group, and were given corresponding
treatment in vitro. The cell apoptosis was detected by flow cytometry, the levels of inflammatory cytokines were detected by ELISA, and the
protein expression levels of apoptotic markers were detected by Western blot. [Results| The optimum concentration and reaction time of An-
dro were 18mol/LL and 24 h respectively. Compared with the BC group, the apoptosis rate, TNF-a, [L.-10, IL—6 levels and Bax protein lev-
el in the T group were significantly increased (P<0.05) , while the protein levels of Bel-2 and p—Akt were significantly decreased (P<0.05) .
Compared with the T group, the apoptosis rate, TNF-a, IL-1, IL-6 levels and Bax protein level in the TA group were significantly de-
creased (P<0.05) , while the protein levels of Bel-2 and p—Akt were significantly increased (P<0.05) , while which as a trend was opposite
in the T=Pih group. Compared with the T—Pih group, the apoptosis rate, TNF-a, IL=1f3, IL-6 levels and Bax protein level in the TA-Pih
group were significantly decreased (P<0.05) , while the protein levels of Bel-2 and p—Akt were significantly increased (P<0.05) . [Conclu-
sion| Andro does inhibit cell apoptosis and reduce the level of inflammatory cytokines, which may be related to the regulation of PI3K/Akt
pathway.
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ME T8] % iR A8 (intervertebral disc degeneration,
IDD) &M H s A LA B B0 , 7E Attt
AR ARG K IDD 5| A48 4 291 a1
TN K UL PR PR o, ™ 52 ) 6 18 28 % A 0
Fiit, itk ERMA&T A 2, IDD SR
DAL 5 452 Ja 45 11t AR 8 40 PR 1~k B9 K e
PERERZ AN (nucleus pulposus cells, NPCs) /b
ERAE Y. HRTIAYY IDD Bk EEA PR Y
HRZ) . IR TR, ERCRERHAE Y o
5 Kk BRME 8] 2 7 1% NPCs 2 —Fh A Ji & 9 F 140 i
BRI, Al T IDD A8 52 A FE A AR A A M S T B
ZUT A AR, B ARME] 8 % 25 i SR B 2 1
NPCs TRERYIRE I B i o o RIS HA %
YW NPCs BYJH T3 T8 1DD BRI K-+
W,

ZFOFENEE (andrographolide, Andro) & M K ER
R 20O FE TP AU iR RS AL 5, HAE
R PR . PURFEEIIRE. Andro REIIHI R 4 i
A, T E R AN TR DCE S B AR AR
ik WESEERML, BRI ILEE 3 BN/ R B
(phosphatidylinositol- 3— kinase/protein kinase B, PI3K/
AKT) {55 @B eI A . RAE AN A T rp A 4%
HEIEEN T AUITIESE PIBK/AKT {55825
NPCs HYRAE IS FE . FERAEIIE . B PISK/AKT
AT AR A S T T R A Y TR
PR HEN PIBK/AKT 758l GBS 5 T 4 iy B
b, BEMSE DD, FEHFFEIESS Andro X PI3K/Akt
W RAT IR (AR PI3K/AKt il
PR AR U T AR WA IE . PRI, ARG R
HRUT Fead AL Al (tert—buttyl hydroerioxide, TBHP)
7571 NPCs AL B8, A5 Andro 115 #id
JE PISK/Akt 38 B TBHP 5549 NPCs 41 ) 52 i)
FeAE LA, & Andro 76 IDD (Il RIAYT 4R AL T &
RS HAE

I M5

L1 45 325G

R M ) 3 A A% 4t L f D58 b R 2 B b 4
J . BERZAN L PR SR AL B b [ R B SR (R
L, PBS. 0.25%RE IR, CCK8. RIPA (58) ZHZ1
2 B R S . BCA H e 2 1R & 2 A
R FOREREARA A, T AR (tert-
butyl hydrogen peroxide, TBHP) 4 H 3¢ [# Sigma 72y

A, Andro W4 [ _EWERTHLT A ALRREE B A7 BRI
TNF-a. IL-18. IL-6 7 & . Bel-2. Bax. p—Akt
1 GAPDH HtiAFAAR i A AL EhniC ) 1gG ¥l H X
LB SR A R F],  AnnexinV-FITC/PI
ORI & [ 25 E BD Aw], Akt HiiKIE [ Ab-
cam A\ H]
1.2 Andro FEMREE K i i i 1k

FARTRIMH B Andro (0, 3. 6. 9, 18, 36, 72
wmol/L) 4k BEIF % NPCs 40/, 24, 48, 72 h J5
CCK8 Kl 4i i 5 1. SEF &4 100 wmol/L TBHP 1)
R FESAEFH NPCs 4 24 h Mg g s Y F
AR B Andro (0, 3. 6. 9. 18, 36, 72 pwmol/
L) 4 TBHP i 518 NPCs 4lififg, 24, 48, 72h 5
CCKS8 Kl 4N fuiG F1, #ixE Andro e fF40 BRI JE 1
Asf ] 43510 18 wmol/L A1 24 h,
1.3 4ffdsr2H 5 a3

¥ NPCs 4 MEBENL S B 5 41, 4352 25 11 6 i
(blank control, BC) #H. TBHP (T) #H. TBHP+Andro
(TA) #H. TBHP+Andro+P13K inhibitor (TA-Pih) £H
H1 TBHP+P13K inhibitor (T-Pih) Z1. BC 4140 g A
WATAT AL, B R IR, HAR 4 A& A 100
pmol/L TBHP 1535 54 FH NPCs 4 24 h, P47
HAbARFE . T HAIEALALFE; TA 4 18 pmol/L
Andro b3 24 h; TA-Pih 415EH] 25 pmol/L. P13K in-
hibitor (LY294002) FiAbFE 1 h ™', FEH 18 wmol/L
Andro ZbF 24 h; T-Pih 24 25 pwmol/L LY294002 4b
B 24 h,
1.4 Rk
141 I ARG D 4 L 1

AR A A A BRAE R I A, A | ml B0V
PBS BRRIRATIRAI40M0, 400 g, 4°CES.L> 5 min, F [
H o KA E R T 200 wl PBS, JiTA 10 wl Annexin
V=FITC 1 10 pl PI, #482IRE2), 4CHIEWEE 30
min, A 300 pl PBS Ji5 fifi BV I 3 X 40 i {SG2EA 7 37 =X
i, s Novo Express TR T 08T o
1.4.2  ELISA Kl 2 A+

AR RS O, EEHI AR A IAR, B 50
FRAE G IAFRE S FLY , 40 wl 400 3 AT 10 ul
PURTEROMARINFLY . BT _EAEFLINIA 50 wl i
PR, B 37CHFAATIRE 30 min, PEREEAE
FEALIMAZIERE 50 pl, FEHRINE % FLTE 450 nm Ab
1) OD fH, 2ilbruEdize, THEARRRIE, 433K
TNF-a. 1L-18. 1L-6 HJ7KF-
1.4.3  Western blot K8 1= 5@ B bR &)
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WCAE AN, A 200 Wl 5 25 i R IR 400 ) 751
) R TR T SR AN . 4°C 12 000 g 0> 10 min,
B3 ] BCA YA E 85 1 BTk B2 o K el A7 1 12%
SDS-PAGE BRI, EAEERUK, Sl R
HN 20 ng, IBEERENE, SR YR A IR B A 40kt
o MG UL B BEPUIR Bel-2, Bax., p-Akt, Akt
1 GAPDH (1:1000), =M 1 h, PBST P 3
o KEBESH RS P (1:20000) EEIFEE 1
ho PBST ¥k 3 KGN ECL fb &6, BT 4
H sl b 2# &6 MR R, TANON GIS Bk {52t
S IR AR
1.5 GitsEhik

& JH GraphPad Prism 8.0 #X 4 (GraphPad Soft-
ware Inc., San Diego, CA, USA) X 54t i1 04r, £
2 1) Lok R 2R 07 223 o SRS AR DL % 5

Fne P<0.05 HZESAGIFE X,

2.1 Andro BEPEIRES SOk BETERY CCK-8 Rl 5 5
CCKS8 il Andro 714 5 Andro ¥ 5 i 25 45 5% UL
# 1. ARHIE (3. 6 wmol/L) 4 Andro XFEHMIIE 10
WL, HEEE Andro WREEIFHE, AUMEIG S8
FEAK, HLEAWRBEEMEYE. TBHP AFE 24 h 5, 4
Andro ¥ i <18 wmol/L B, 403 77 Fifi i i () 184 i
FtE, Andro ¥R 18 wmol/L B B 41 JE 7% 1 B i
24 Andro ¥ EE>18 wmol/L B, AIAEIE 1 Btk B Ao 384 in
&A% ; TBHP 4bFH 48, 72h J5, HAMKHKIER An-
dro REMEHE S ANMIYG 1, PIARIEFEESE Andro B4
PR AN R] 5378 18 wmol/L, 24 h,

# 1 AEFIE Andro &2 NPCs B CCK-8 LR (n=3, ODx10, 7xs) Sbbig
Ab3 0 pmol/L, 3 wmol/L, 6 wmol/L, 9 pmol/L, 18 wmol/L 36 pmol/L 72 pmol/L P1E
4R NPCs
24 h 8.4+0.2 8.40.1 8.420.1 8.520.1 8.2+0.2 8.020.1 7.9+0.1 <0.001
48 h 10.720.1 10.620.1 10.720.2 10.620.1 10.120.1 9.6+0.1 9.3£0.1 <0.001
72 h 12.90.2 12.820.1 12.6+0.3 11.6+0.2 10.9+0.2 10.3+0.1 9.8+0.2 <0.001
PE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
T 4b3E NPCs
24 h 7.520.1 7.620.2 7.9+0.1 8.10.2 9.0+0.2 8.9+0.1 8.5+0.2 <0.001
48 h 8.2+0.2 8.4+0.0 9.00.1 9.1+0.1 9.00.1 8.5+0.1 7.9+0.0 <0.001
72 h 8.120.2 8.30.2 8.6+0.2 8.1x0.2 7.540.3 7.0£0.0 6.9+0.2 <0.001
P1H 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

2.2 NPCs JdT1-
AN AR ZE FE WL 1 R 2, 5 BC 41HH
Fo, TAANfM TR ETH5 (P<0.05); 5 T 41

BCH T

TAH

Fe, TA 40 TR B AL (P<0.05), T-Pih
AT TR B E TS (P<0.05); 5 T-Pih 2041
I, TA-Pih ZHA94IIEIE T W E B (P<0.05),

TA-Pibifl T-Pinifl

Q2-1 Q2-2
4.97%

Q2-2
39.21%

Q2-1
231%

PI-H
Pl-H

Q2-2
17.80%

Q2-1
2.09%

Q2-2
29.01%

Q2-1
3.35%

Q2-2
46.50%

Pl-H

1099 102 103 104 105 1064

Q2-3
56.18%

Q2-4
2.57%

1099 102 103 104 105 1064

1099 102 103 104 105 1084

PI-H
Pl-H

Q2-4 Q2-3 Q2-4

Q2-3
47.60%

Q2-4

7.75% 2.55%

65.96% 2.93%

10°%
FITCH

108
FITCH

1081

®©

Bl 1521 NPCs 20 g T3 =0 i o AGn 2%

2.3 NPCs b3 9Pk R Al
ELISA #ill NPCs FiERYEHFE5 R WK 2, 5
BC 41MIEL, T 4H TNF-a. IL-1B. TL-6 /KP4 i
FTHE (P<0.05); 5 T, TA 469 TNF-a.
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la: BC 40

FITCH

10099 102 103 104 105 1064

10099 102 103 104 105 1064

1081

1b: T4

108 103 104 10°

FITCH

1081 103

®

1d: TA-Pih 4

105

104 10°
FITCH

le: TA4H le: T-Pih 4

IL-1B. IL-6 K F3 FFEAL (P<0.05), T-Pih i1
TNF-a, IL-1B. IL-6 /K-8 E T (P<0.05) ;
5 T-Pih ZH#HL, TA-Pih 21/ TNF-o, IL-1B. IL-6
HKFH i 2RI (P<0.05)
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FR2 5HNPCs IRMEZER (n=3, 7+s) GSHEK

TehrR BC 4 T4 TA 41 TA-Pih 4] T-Pih 21 PAH

bt ok oatll]

T4 (%) 6.5+1.1 41.4+0.6 26.0+0.4 31.9+0.3 49.1+0.4 <0.001
ELESTA 5]

TNF-a (pg/ml) 107.6+5.2 376.7£11.0 198.116.7 157.66.1 452.5+14.0 <0.001

1-18 (pg/ml) 47.243.9 223.743.4 119.8+3.3 97.243.1 264.743.5 <0.001

-6 (pg/ml) 542413 240.15.1 140.123.9 125.1+3.2 287.9+5.2 <0.001
Wester blot A&l

Bel-2 (/GAPDH) 0.9+0.0 0.4+0.0 0.7+0.0 0.5+0.0 0.4+0.0 <0.001

Bax (/GAPDH) 0.2+0.0 0.9+0.0 0.3+0.0 0.6+0.0 0.9+0.0 <0.001

p-Akt (/GAPDH) 0.70.0 0.4+0.0 0.5+0.0 0.4+0.0 0.4+0.0 <0.001

Akt (/GAPDH) 0.70.0 0.7+0.0 0.7+0.0 0.7+0.0 0.7+0.0 0.392

2.4 NPCs JT-F Akt bRz

Western blot Kl #8 1= # 4 Bel-2., Bax #1 PI3K/
Akt B AH R T Ak, p-Akt Kk R LE 2, 5
BC 41 EL, T 41 Bel-2 Fl p—Akt 5 &5 /KF B %
FEAL (P<0.05), Bax 45 AR IAKF- B & THE (P<
0.05). 5 TLA, TA 4 Bel-2 fl p-Akt & FEik
KB E TR (P<0.05), Bax 5 H# ik /K i & 1%
i (P<0.05); T-Pih £ Bel-2 8 P18 35 7K - 5 35 WA
(P<0.05), Bax fE H #EKF B ETE (P<0.05),
p-Akt FE R IBKFE R LG E L (P>0.05),
5 T-Pih HAH L, TA-Pih 2 Bel-2 1 p-Akt & 1%
KK B THE (P<0.05), Bax 2 R A/KF B 3%
FEE (P<0.05) . Akt H R IAIKEAEAS A ] 3 22 7
TGt L (P>0.05),

KIS i S

SN . AR A R E TR A 2 IDD 1 3
BIRENA R, BTSRRI MFARIGITRCR AR,
HARBZEMRIEIR, ANREWKE S5 A= ohie . A
AP T BR R A AL 25 S B 9 259 R IDD 11115 IR
RIT R EC TR T 0 Z50E M B ZA G4 An-
dro T PIESEAEIRGY | g AL fd s rh SR W AE
FIBTR AR ERT, TERGERARIE T EA 855 5 4 i
JAT-IIRE S . AR B, Andro AHLS AE
R H 7 TBHP 5 S/ NPCs BYTE 77, B Andro %f
TBHP 531 NPCs EA R4 EM .

JAT SR —FPREFPPEGIAAE T, R A RREL N
K ECEN MM 2L, BN P A R R SR 1)
PN N PG o IRATHERE A T AR R

JL, RT 22 b e M 2 DR AR R S i e 2k
R NPCs 1 A4 4 R T BB IE 17 5| & 5 22 400 i (1) ]
T2 1 S RO S AE R TL-18 Fil TNF-o
AKETh R, TR ECE AN o A R A A
H— 5 Kk EUmE DD #ERE 7 F g NP 41
JAT-B AT B3 IVDD B A7 PEAE, AR MIGYT IDD
WG AT o ARSI T Andro Xt TBHP 75 511
NPCs W T- K RAEHN T TNF-a, IL-1B. IL-6 /K FH)
S, 255 R Andro REFEARAN RN T3 5 0E
P G A 1 0) D1 k5 ) BT B U o g % ST NS YA S T
AT R O {5 S s A, T TR S S A 2
FT-F LB TLRR, FEEEIT Bel-2 EHRK
W VR EERPUE TR Bel-2 ] DLZERRL A
PRSI SE s ) AL, Bax 42 Bel-2 2 AR
PRPAT Y, S IR LR AR ) e Mok 2 4
HETVEM . Bel-2 8 5K AT L kAR 2ok A4 jg 1Y) i
B, HFLRARFLA T, AR T S
YifE a2 C AR IH TR I UE AT, FeZGm it il
1% caspase B FAIMPT: ™' AKX & B Andro GE!
G Bel-2 RIXKF-, FEIK Bax BURIKIKF-, KRB
Andro REMZIE 1 AT R T-AH G 11 Bel-2 Al Bax 5
KA NPCs 9P T= .

IDD IR 5 Z A F 53 E R AT 5C . PI3K/
Akt (5 5l FEAE AN N 1 R 2HE S, 5%
AN AR, T AR AR B R H 44
FRREEL . BT AWERAISME Y. PIBK A AL 25
NPCs i 9 SN, FEARANARTGTE, 75 Al oh 3% 5
AnPE . PISK/Akt {5 5 3 6 1 90 8 128 1kBa A9 B5 TR
b, JRTT U AN IR A S AP o ] PI3K/AKUNF-
KB {5 Sl AN 23497 IDD A RO . IF9E
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KIAZE IS 178 M —FEILFIVE A PIBK/AKT {55
T T A O NP AU T Y, N-ERRE R AT
PI3K/Akt-GSK-3 15 5 i & I AT 98 55 ey 9 J32 1 4
TRBERZANIRT P AT R, Andro BE R EHEM
Akt 85 H B AL A, #E— 25 HT PI3K 41741 51
LY294002 4b B TBHP 5 511 NPCs, 5% E/R, An-
dro B4 1Y294002 4b B 5 1.Y294002 57 4b BHAH L
Akt A BRI B TS, #2785 Andro AIBEJE
IE LR PI3K/AKt {5538 K520 NPCs P8 T-FI 4 5E
i

25 bRk, Andro REIIHIZHALIA T, FEARAEMELN
JIRF TNF-a. IL-1B. IL-6 H7KF-, HALHIATREE
Andro % PI3K/Akt A PEATC, AIEIRIAYT IDD
PRI T L
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