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CESCs #4717 T 4l M bR 359 %, H o 48 it 2 180 KG B 4 7 44 (CD44) .CD73.CD90 Fi CD105 4 B ,CD34
CD45.CD11b,CD19 Fil HLA-DR 1k, $#&/8 CESCs B A T 40t . 5200 40 I8 7= 2 (29.12+0.65) %
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[Abstract] Objectives: To study the effects of hypoxia and nutrition deprivation on the apoptosis of cartilage
endplate stem cells(CESCs) as well as the role of Bel-2/adenovirus E1B 19-kDa-interacting protein 3(BNIP3)
in the process. Methods: The CESCs were separated from the clinically acquired human intervertebral disc
endplate cartilage tissue, and the third generation cells were cultured under normoxia with full medium(control
group) or hypoxia with nutrition deprivation condition(experimental group) for 48h. Then, the cell apoptosis
rate was detected by flow cytometry, the cell viability was detected by CCK-8, and the protein expressions of
BNIP3, Bax, Bak and hypoxia—inducible factor-1(HIF-1a) were detected by Western Blot. Furthermore, BNIP3
small interfering RNA(siRNA) was used to knock down the BNIP3 expression in CESCs, and the interference—
negative control group was treated with control siRNA. Thereafter, cells were treated as described previously
and the apoptosis rate, cell viability and the expressions of BNIP3, Bax and Bak were detected again. Re-
sults: The CESCs obtained from 5 clinical specimens were identified by stem cell markers. The CD44, CD73,
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CD90 and CD105 were positive while the CD34, CD45, CD11b, CD19 and HLA-DR were negative, suggest-
ing that the CESCs had the characteristics of stem cells.
(29.12+0.65)%, which was significantly higher than that of the control group(14.87+2.03)%(P<0.05). The cell

viabilty in the experimental group was notably lower than that in the control group, which was about 56.18%

The apoptosis rate of the experimental group was

of the control group(P<0.05). Compared with the control group, the expressions of BNIP3, Bax and Bak in the
experimental group were significantly up-regulated(P<0.05). Knockdown of BNIP3 by RNA interference attenu-
ated the increase of cell apoptosis and decrease of cell viability in CESCs caused by hypoxia and nutrition
deprivation. Additionally, hypoxia and nutrition deprivation—induced expressions of BNIP3, Bax and Bak were

also inhibited. Conclusions: Hypoxia and nutrition deprivation may induce CESCs apopotosis via up-regulating

the expressions of BNIP3, Bax and Bak.
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Table 1 Clinical characters of 5 patients

G PER AERE AT B PRI IrE
Case Gender Age Disc level Disease Modic
5 JIZE A T 0 AE
! Male 57 1415 Lumbar spondylolisthesis v
E < JIBE A [71] 55 5 H4 AT
2 Male 20 L5/51 Lumbar disc herniation v
E A5 A5
3L A s s MR BRAAE I\
Female Spinal stenosis
5 IR AfE ) 2 5
4 Male 39 1415 Lumbar disc herniation v
; HEAA I B
3 Female 33 L5/51 Vertebral spondylolisthesis v
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Figure 1 The surface antigen markers of CESCs
were detached by flow cytometry. The marks include
CD44, CD73, CD90, CDI105, CD34, CD45,CD11b,

L | AN
e fnsoxin ¥ FITC

CD19 and HLA-DR. Red is the same type of con-
trol Figure 2 The apoptosis rate of CESCs was

detected by flow cytometry. Normoxia/GS: Normoxi-

o ot affull medium(+FBS+Glucose); Hypoxia/GSD: Hypoxi-

a/glucose and serum deprivation(GSD)
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Bak fl HIF-1a #& F1 R iA KB #F Ll (P<
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FILAKF,
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F2 KTHBNIPIERMAAREEATERHEMR

& (n=3,xts)

Table 2 The result of cell apoptosis rate and cell
activity without BNIP3 interfering

WRISE R IREMH BEIEFR A
Normoxia/GS Hypoxia/GSD
ALV 7% (%) 14.87+2.03 29.12+0.65
Cell apoptosis rate
A T8 1 (% J6 i) 0.89+0.02 0.5040.017

Cell activity (OD ff)
D5 % A/5E 4 BRI LA P<0.05
Note: ®C0mpared with Normoxia/GS, P<0.05

N B
Heyprin i T25TF

L § R T8 ]
Shoriliishla 1i®

Bkl

CIAPTH
Hax

(EAI'MH

HEF-in

Elak

i

B 3 B FE SR Z EH BNIP3 Bax Bak il HIF-la
Y2 ik7KF-, 4 25 GAPDH

Figure 3 Hypoxia and nutrition deprivation upregulated
expression levels of BNIP3, Bax, Bak and HIF-la Pro-
tein expression levels were detected by WB. GAPDH was

used as the internal reference

%3 KTt BNIP3 EE & 4 BNIP3,.Bax,Bak #1 &

BRIEER

Table 3 Protein expression results of BNIP3, Bax and
Bak without BNIP3 interfering

(n=3,x+s)

WR R BB SR Z R IR R
Normoxia/GS Hypoxia/GSD
BNIP3 0.69+0.06 1.23+0.10%
Bax 0.78+0.10 1.14+0.04%
Bak 0.78+0.14 1.44+0.137
HIF-la 0.730.08 1.050.08"

(D5 7 4/ 58 2 BE FREE UL LA P<0.05
Note: (DCompared with Normoxia/GS, P<0.05

Bak 2K [ 235 7K - 1) 52 i

BNIP3 siRNA w] B i #iji ffi] CESCs ' BNIP3
T A 23k ; RN, Bax Bak 19316 7K - ik 3% F4&
iR (P<0.05,Fd 4,53 4.5), #/R7E CESCs 4iljfid
Bl SRR FE B = T BE 38 o BNIP3 I 4 Bax Bak
EHRIE,
2.5 T4 BNIP3 Jt [H X} i S8 F 38 5% 6 = 15 &
CESCs 8 1= F1 41 i 375 4 (1) 5%

TPt BNIP3 5 A AT i 5 o8 1K it S0 78 5% il
Z 51 CESCs 8 1= (P<0.05, K 5.3 6); i %
U/ S AEURT A 3R 2 51 R Y CESCs 48 i 3E 1
R (P<0.05,% 6) . $&om G4 RN 6 = W] g o

o5
T, |
——— — ]

AW EEanE WRENEE

Karmuxia S Hyooks,/GSD
Pl
L - o -

—— || |

BN A RS
Hypaxia /G30

U L R S

Hypemia/G50
4 T4 BNIP3 2[4 X} BNIP3 Bax il Bak 1% ik K
SR (GAPDH A N 2 3 M ;Scramble & B 1 X 1
siRNA)
Figure 4 CESCs transfected with scramble or BNIP3
siRNA(h) were treated with normal or hypoxia and nutri-
tion deprivation condition (GAPDH was used as the inter-

nal reference. Scramble: negative control siRNA)

#4 TH BNIP3 EE/SAEBNIN3 EERIEER
(n=3,x%s)
Table 4 Protein expression levels of BNIN3 with
BNIP3 interfering
WRE IR IR BRARE IR Z B RS2

Normoxia/GS Hypoxia/GSD
[ER ORI N
Scramble siRNA 0.46=0.02 0.81+0.04
T4 BNIP3 N -
BNIP3 siRNA 0.110.04 0.14+0.03

T (D5 ¥ 5058 421 FR 3 AL B P<0.05 ;@) 5 W14 % B L 45
P<0.05

Note: @Compared with Normoxia/GS, P<0.05; @ Compared
with scramble siRNA, P<0.05
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BNIP3 |, 175 Bax Bak WT-8H A I, i
1M 3 20 CESCs 20 At 3% PR A R T35

3 itig

AR HER] B2 —FhC LA A 2L, HoE SR
R0 5 AR T A 1B SO AR A IR, O
M e S ) 805 R s . AR 1A e B

#* 5 T BNIP3 EE /5 Bax 1 Bak HIE B RiA
(n=3,x%s)
Table 5 Protein expression levels of Bax and Bak
with BNIP3 interfering

+ ¥t BNIP3 41 993 2k %t L 2

BNIP3 siRNA Scramble siRNA
Bax 0.23+0.04 0.77+0.02"
Bak 0.22+0.04 0.73+0.01%

T D5 I HE HE 4 H 4 P<0.05
Note: @Compared with Scramble siRNA, P<0.05
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B S I BNIP3 [N XS R S8 M E J7 Bk = 155 CESCs 4
T 52

Figure 5 CESCs transfected with scramble or BNIP3
siRNA(h) were treated with normoxia and full medium or
hypoxia and nutrition deprivation condition. The apoptosis

rate of CESCs was detected by flow cytometry

A= BRI BE K 35 D HEAE T Rt HEAR i As 2
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Jitd %% R0, CESCs A3 (E 431k BT 22 8] i
S 7 2R R LR A 45 R R ) RE 1 57 A 1 T
HA AN, AR T4 R R B N
FRBLZ M T CESCs W36 LS 77, I T G A6 Mk A)
BB R h R E EEAE A

ABFFE Y, CESCs RSN 35 43 Wi 2H | Bl E
FE IR Z O R e B SR B RN 5
Z R T R PO HE R R AR BT L B RS
FERZ R AP CESCs M T-F B EFH T W
BRI IR W MAR TR R e A R R A
Ui B i SR 3R B 0T IR ) CESCs 34 5 1
J1 A CESCs 8 1=, T 5B 7 A 8] 2818 A% 3o 4 o
RV ETEVEF P I 3 3 R A A A o T RE 2y
P CESCs WY 77, #Emmiw /> CESCs I JH T,
77 S0 2% ) 285 1) 1 A8 S A

BNIP3 J& F Bel-2 %% BH3-only 4514 3k
KRR EARARAE J T B, ELA IR Y 20 B e A
TR TBEN, 76 IE % AR B4R, BNIP3 141 i
HORFGR SRR L, HL AR v 40 Jf o 2 b A
AP ST AR BT S AR BNIP3 Y R
Pk B, JRiad e C gl & 240k k4t
R, 5 B0 T R S IS0 3 48 R R A7 B AEG  PT
fLifi (permeability transition pore ) Al , &l i ]
TR F A T, W A PR R W AE
ZIN B L 6 R R Jif 1l £F 24E 40 i v, BNIP3 3 it
06 Bax Bak fE H 5 RS & A 5 412 okr
I EE R SELIMAE T, Gustafsson ZEUSIFY T
5% & B, BNIP3 2K 4 3 %238 i #0G Bax/Bak Efiff

R 6  TH BNIP3 EERAFHAMBTRMAMFEHRNER (n=3,x%s)
Table 6 The result of cell apoptosis rate and cell activity with BNIP3 interfering
LI TR (%) 40 B i 4 (OD {#)
Cell apoptosis rate Cell activity
AR S A R AR AU B S/ Rk Z 4 AR AR IR L S SR = U
Normoxia/GS Hypoxia/GSD Normoxia/GS Hypoxia/GSD
[P %} i Scramble siRNA 19.21£1.40 32.68+0.81¢ 0.89+0.02 0.32+0.027
T4 BNIP3 BNIP3 siRNA 13.89£1.70% 23.78+1.43"% 1.06+0.06 0.51+0.02%2

(D5 0 458 A 1 FR 4 T 88 P<0.05 Q)5 BA 4 I e % P<0.05

Note: (D Compared with Normoxia/GS, P<0.05, (©) Compared with scramble siRNA, P<0.05
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CESCs W T- 1A SR YT LS,
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