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Study on the Effect Mechanism of Diazoxide on the Proliferation and Apoptosis of Chondrocytes with
Oxidative Injury

JIANG Cuiyun', REN Shaolin', ZHANG Chunping', CHENG Shaowen® (1. Dept. of Pharmacy, the First
Affiliated Hospital of Hainan Medical College, Haikou 570102, China; 2. Traumatic Medical Center, the First
Affiliated Hospital of Hainan Medical College, Haikou 570102, China)

ABSTRACT OBIJECTIVE: To investigate the effect mechanism of diazoxide on the proliferation and apoptosis of chondrocytes
with oxidative injury based on endoplasmic reticulum stress (ERS) pathway. METHODS: SD mice were selected for primary
culture of articular chondrocytes. The 3rd generation chondrocytes were randomly divided into control group, injury model group
and diazoxide group. Control group didn’t receive any treatment. The injury model group was incubated with 300 pmol/L hydrogen
peroxide (H.O.) at 37 °C for 8 h. Diazoxide group was pretreated with 300 umol/L diazoxide at 37 °C for 0.5 h,and then incubated
with 300 umol/L H:O. for 8 h. The proliferation of chondrocytes was detected by CCK-8 assay. The apoptosis rate of chondrocytes
was detected by flow cytometry. The expression of ERS-related proteins [Caspase-3, Bcl-2-associated X (Bax) , C/EBP homologous
protein (CHOP)] were detected by Western blotting assay. RESULTS: Compared with control group, the proliferation activity of
chondrocytes in injury model group was significantly decreased, while apoptosis rate was increased significantly (P<<0.05) ; the
protein expression of Caspase-3, Bax and CHOP were increased significantly (P<<0.05). Compared with injury model group, the
proliferation activity of chondrocytes in diazoxide group was increased significantly, while the apoptosis rate was decreased
significantly (P<<0.05) ; the expression of above related proteins were decreased significantly (P<<0.05). CONCLUSIONS:
Diazoxide can improve the proliferation activity of chondrocytes with oxidative injury and inhibit their apoptosis by inhibiting ERS
pathway.
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pathway; Mechanism

RATHCH SRR 18 S e 50 eF A RS R b BCE AN R A S A R S PR T 2
LT R E , AT T MR s AL AR, BB A A I T A 32 S ROk R AR | P o I I3
WA BRI ML AR Y, GRS R IR, s (BRS)IBARSEN. A WFFEIESS, Ml ERS 4%l i /4K
TSI T—— HHRT TR E Fl?’é%%%ﬂ‘]] iﬂﬂsﬂ?@& 1 (Coll- 1 ) 3

* Iﬁ‘z”jum ﬁﬁ%ﬁ%lﬁl : llﬁ)ﬂg‘z’bj%o \Eaiﬁ :0898-66733262. E- A5, PR ANBARAELTE ) SRR R T YU S
mail+ 459171669 @qq.com ERS 3844 AT 450 H 20 Mk 2 1E 5 3 i AR TR

R RS B, BRIy SR, g osos DV RCERAINL, U STTRCE BR  XEB IR B G TT R (OA)
66733262, E-mail: chengshaowenl@123.com SRR RN A EEE L, AR

- 1890 +  China Pharmacy 2019 Vol. 30 No. 14 TEHEE 2019FEF0FF 148



I RO R, EL A A b L AE -0 UL R s
i B 2R AW ROAE T L IR B RS T R R e R 2R
R MUBEAE 55 B3R YT s A BFFE R W], 0% ATl i )
il ERS A% A e 14 B ¢ AL AL A i 6y 96 5 00 o 0
T2 B AR L AU AR A RS B A i
FEFETE 1 KA TR LRI DTS . R, A WFSE A ERS
AR R S AL B3 IR 25 B A0 M0 A 0
LA TR B FIAL , B 1A 2 bG5B ER AT
PR AL I RIS AR (S 3 e

1 7
1.1 {438

BSA124S/BSA124S-CW I 43 Hr K (5 M 4 B Fk
HEIRHERGITEA R 5 64R RG220 HL
TEHAER DAL FRA R s FYL-YS-50L AYE R KGR
%1 (3% [ Godinier 2% 7] ) ; ELx800NB %! fif§ A5 A% ( 35
BioTek 22 7 ) ; Attune NxT % 7 2G40 2 {2 ( 2€ [E Thermo
Fisher Scientific 2] ) ; DYCZ-24F B H yk AN (47 3% | =
YR 2R £ IR 7] ) 5 ChemiDoc XRS+ Y 5 i il 14
X (Z£[H Bio-Rad A ] ) .

1.2 #ARE5IEHA

TR (51 022K1516, 4l 1 98% ) .30 % 1) AR Ak
A (H0,) FEH I H < [F Sigma 28 ) ; JFREG (57 Fa 4 /K B
AR 25T BR A R] ) 5 11 78 B )i il ( 3E (5] Worthington 23
H] ) ; DMEM 1% 3% 4 (3¢ [ Hyclone 23 1) ) s CCK-8 K6l iz,
H & (RS E AR A FR/AF]) ; Bin- ding buffer %
WLt R il A= ) ARG PR F] ) 5 Annexin V -PE 4]
J A T A ) e (i kR AL E R AT FR A F] ) s BCA
B A A7) (AR S B AE R A IR FD D
Y M AR R (b e A e R A FR A | s bt AER
5 1 3(Caspase-3) HL g pEPLIA ( i) FAMRH A
BRZN F] ) 5 S A Bel-2 156 X 2 1 (Bax) B sg B LA (|
2 CEYERHT AR AR s RIT AR T245 6
P PRI B 7 S TR 45 5 B si& R[] A 11 (CHOP)
By REPTIR (R A E AR FRA A s bt N H il
R A (GAPDH) H o BB AR (R SEHERME
HIRA A s 2 EAL DI EEAR IC 1 E PR e BREE A G
(1gG) =3t (B R FAEMFHEL AR AT PR 2 /) s ECL Ha
25 K R & (i R BEAE MR A BR A F] ) spH 7.5
WmREL 22 v (PBS, i HREAYIH ARG BR A F]) s Ay
TR R AT ol Bl S 56 5 5 PRI, K R 280K
1.3 4

SPF 2% SD /N3 H, i, 1 il AR i/ A (20 £ 2)
g, W F g8 IR - Bl SE e S W A R | s A
VEATIES : SCXK (77)2018-0006
2 FHik
2.1 INERERBHENSBESIESR

B3 /N B R SR DG 1 A TG 7T Ak B P 4 BB O 4
s, FHIRRL 5T 8T s 220k, PBS vk, B 1L 0.5 h, 11
AU I IE AL 2 he BB, LA 2 000 t/min 5.0 5 min,

HEZED; 2019455 30 4 14

W 3 L 3f T, N A DMEM 5373 10 mL S A 405 , 7%
Ix 10N/ MR FREFE M, K5 FE BT 37 C .5%CO.,
TEJRLAR NI, B 72 hye il 1R, S A A K B
95% LA b B #EAT I Ak AR AR, BB 3 A 40 ML i 17 ) 2
N8
22 HHESHH

275 SCHR[6] 1 45 24 77 & AR RIS PR 64 700 2 L 45
24, B 3ACERCE AL, BEAILSY S %) REZH P R 2
TRRA 4 13 10° > em’ B FE R T 6 FLANAEES SRR
o X R 4 AN A Ak B 51495 B Y 4 20 i i A 300
pumol/L B H.O. ¥ 100 pL J& , 7£ 37 °C 5% CO, 1B i 4
WIEE 8 hy AR 4NN A 300 wmol/L 1) — & W%
W (L 0.4% — W L AR5 e R ¥ R BC il ) 100 wL, 7
37 C 5% CO. THIRAH FMF & 0.5 h A7 b #Ls , F-
A 300 pmol/L H:O. 7 100 pL, SR LH W] 1: 00 &
8 h.
2.3 HEMAEILIETE N

SR CCK-8 Al o BRER 3ARHR L, 4% 2.2 10
TONESTH AT E SRR WS BT, LA
109% CCK-8 %Wk 100 pL, T 37 °C 5% CO.fH IR i & 4
h, SR BRI T 450 nm P KR 2 6% (ODE) -
IO 3G BIIE ., He AT A4 55 1% 7« 240
345 76 7 = (B35 A 4wl — R 41734 OD {1/ %)
-2 ODAE)*x100% .
24 EARBATERKN

KT AN M ARAGIN . B 3R A, 4% 2.2
U )5 v 4l R 2500 52 ER A L L 2 000 t/min .00 5
min, 77 7 REETE AL AN o S W RE SR 0, A
Binding buffer i 500 pL F 24, SR J5 il A Annexin
V-PEX5] 1 pL, 847, T 25 °C R ROE 8 10 min, 76 1 h
PR S L SR I AR A TR R EE A 3 WA X
A,
2.5 ERE MBS Caspase-3.Bax, CHOP EH R IEX =
iy

K FHl Western blotting 72460 o B 3 AR 4B 41 i
FE“2.27WUR J ot AR 20T I s BRI, N4 e 24 i
W, 212,12 000 r/min 5.0 8 min; B FIE W, LA BCA i
G B AW . IR A FFE, T e I R N -
PR TR BT S L YK, B B 5 W4 IEETE 5% MRG0k i 1l 1 A
2 h, 23l il A Caspase-3 578 BEHTAA (1:200) ,Bax .5
FEPLIA (1:100) .CHOP Hi o B4 (1:300) 5, 34 5N
% GAPDH FATE BT (1:100) 1R 4,4 C I E 1 ;
PBS Mk, i A — i (1:500), 37 CHEF 1 h; PBS o)t
YE,ECL W8 W52 . K BER R A, DL Image
Quant TL # R0 #1 45 H bR &R 11 54 K EE(E 5 NS
F 25 IR BB b (RIARX K BE AR , R FRR BAndE
Fikm. B HEE 3KFEIYME.
2.6 FiItFEFHIE

K SPSS 22.0 A X H A A TG T b . THETE

China Pharmacy 2019 Vol. 30 No. 14 - 1891 -



BHAX £ 5 R, ZAL0R] FLBER 5 22500, PRALIR] F A
R k. P<0.06 FRZEFAGIH#E L.
3 #R
3.1 HHEKEMIEHEE LR

50 B P A, A5 93 A5 70 20 2 A RS B 0 ) S 2
BEAR , 22 A i3] 2% 08 L (P<0.05) 5 5 i B R 41 L
B, R R AN GRS O A TR E R A ST
SR (P<0.05), PEILFE 1.
*1 FHHAZKBHEHILEFEAFUATE(x£s,n=3)
Tab 1 Proliferation activity and apoptotic rate of

chondrocyte in each group(x +s,n=3)

215 WG 1, % JHT%, %
Xt R 100 32.45+1.67
ki 41.29+3.02* 75.68 £2.05*
TR 67.35+2.68" 46.59 £2.25"

1 X REA F A, * P<<0.05; S AR R4 A, “P<<0.05
Note: vs. control group, *P<<0.05; vs. injury model group, "‘P<<
0.05

32 HARBEMETRILKR

50T B oA, B R AL BB A R TR R T
F L ESA SR X (P<0.05) s S BRI 4 AL,
TAREARCE MM T R R E L, ERAGITE X
(P<0.05), FEILE 1. %1,

Ql Q2
40.682% .67.6%
10" 10" ] ;
T 107 T 10°
(2r} o
- 3 =
= =
10" 10" -
i
Q3 Q1,1 T Q3
10° roor o T 6.90'% 10° 27.1%:2 'I - o 4,6:’;\%
10° 10' 10 10° 10* 10° 10! 10* 10° 10"
FL1-H : annexin-fitc FL1-H:annexin-fitc
AXHRZH BRI
10

jQl Q2
6.34% 34.5%

—
S
Sasad

FL3-H:PI

10° 1'0‘ "1'02 1'0‘ 10
FL1-H:annexin-fitc
C. AR
TE: 22 FRIR(Q4) MIEH UMM 76 BRI QD) AT 4 1
SR (Q3) g FL I T A0 s A7 4R (Q2) g T4 i
Note: the left lower quadrant (Q4) is normal cells; the left upper
quadrant (Q1) is dead cells; the right lower quadrant (Q3) is early apop-

totic cells; the right upper quadrant (Q2) is late apoptotic cells
Bl HFEAHBAEATERXMAMEE
Fig 1 Flow cytograms of apoptotic rate of chondro-

cyte in each group

- 1892 - China Pharmacv 2019 Vol. 30 No. 14

3.3 HBAWEHA G Caspase-3.Bax . CHOP I E B &R
EELLE

55X} B g, A AR TR 2 3 A0 i P Caspase-3 .
Bax .CHOP 1Rkt ¥ B E TS, ZERARITHE X
(P<<0.05) ; 5HBIRIA e, — AR s g b
REARBEHBERK, ZRHA5RITFE L (P<
0.05),FEILK 2. %2,

Caspasc-3 WEG_—_G—_—— R 5 kD2

16 kDa
— - -—— - '

%t e RO — R
2 RAHBMAF Caspase-3.Bax . CHOP EQ KX
Fa ik

Fig 2 Electrophoretograms of protein expression of
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each group
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