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Abstract

¢ AIM: To explore the effect of Bu Shen Yang Xue Ming
Mu ( BSYXMM ) Formula on hydroquinone - induced
oxidative stress injury in ARPE-19 cells.

¢ METHODS: The oxidative injury model of ARPE-19 cell
was induced by exposure to various concentrations of
hydroquinone ( HQ ) to determine the optimal
concentration. Intestinal absorption solutions of BSYXMM
Formula were prepared. Effect of intestinal absorption
solutions of BSYXMM Formula on the cell viability was
detected by CCK-8 assay, and the percentage of apoptotic
cells was measured by TUNEL assay. The levels of
superoxide dismutase (SOD) and glutathione peroxidase
(GSH-Px) in ARPE-19 cells were detected by means of
chemical colorimetry.

e RESULTS: It was found that ARPE - 19 cell viability
significantly decreased when the concentration of HQ was
higher than 90umol/L. Compared with the model group,
1% and 2% intestinal absorption solutions in the pre -

treatment group could significantly alleviate HQ - induced
injury (P<0.01) and 0.5% and 5% intestinal absorption
solutions in the pre-treatment group could alleviate the
injury in certain degree( P<0.05). While in the treatment
group 1% and 2% intestinal absorption solutions could
alleviate the injury to some extent ( P<0.05). TUNEL
results showed that the apoptosis rate decreased
significantly in the pre-treatment group ( P<0.01) and to
some extent in the treatment group ( P<0.05) compared
with the model group. It was shown that both levels of
SOD and GSH-Px in pre-treatment group and treatment
group were markedly higher than that of model group( P<
0.05), and pre - treatment group had more significant
effect (P<0.01,P<0.05).

¢ CONCLUSION: BSYXMM Formula could protect against
HQ- induced oxidative stress injury in ARPE - 19 cells,
which may be related with the increasing of antioxidant
enzyme in the cells.
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(hydroquinone, HQ ) 5 5 B9 A A M B 8 38 I ) 4fl g
(ARPE-19) AL R s 1 i A 1

F ik SRR EE HQ 5 S A 4h 5 5% ARPE-19 48 il 1
FeAB 05, B0 i AR ARV 5 ) A5 A B R W H O & 2
WG, SR CCK -8 JE A AN 35 1 B B 7 7 24 i Wik i
WX ARPE-19 4TS 771452 0, TUNEL £ AR W8 28 X 41
AT AR, LA B A2 G 32 A6 00 40 e oo e 48 fE
AL ( superoxide dismutase, SOD) 14 Bt H kit & L ¥
Jiff ( glutathione peroxidase , GSH—Px ) [ 764

ZE8 .M HQ W AT 90pumol/L LA I, ARPE-19 4 fifg
TEPEIA WA, A TR GL B 4A 25 1, W 19 Al
2% #NE IR B 7 S 25 WoBeRo HQ i B A B
PP E T (3 P<0.01) ,0. 5% F1 5% & 24 i W WOR % HQ
WA — 2RI E (3 P<0.05) ;3697 A 250, 1% Al
2% 25 WO HQ B A — s R YE T (38 P<
0.05) , A5 R AR Eb, T B 41 A9 20 M 08 73R i 3 R %
(P<0.01) JAIT A T- %A —E T (P<0.05)
P ARG I 25 50 /R SRR AR L | TR 4 FA 7 41 24
fiE W i $2 m SOD M1 GSH-Px & (¥ P<0.05) , Hh i by
ZH B9 B 1 2 (P<0.01,P<0.05) ,
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IR 2 | J7 (retinal pigment epithelium, RPE) Zfl]
MORIREF ph e s et 2 B - E KA T IiEfe 25
PRAE PR | 45 0 — 100 X 5% 57 s R0 7 g 400 40 e ot 7 115
B E B A PRI RE AR 4R I IR 4548 AL ) RE Dy T
REZERTTENMERY . EAMFFRUES, RPE 4 it
i 0 A I M OC E BEOBE A M (age - related macular
degeneration , AMD)) AR R i, R AR (retintis pigmentosa,
RP) KA R EERIMLE 2 I, f£5 RPE 41
IEH A HLE 45 4 T RE N AL, A RPE 40 A i) 482 495 A8
Pk, IR YT AMD  RP S59595 1957 7 1], I PRA) 20 W
SR, AN E IR LA B 7 % AMD K RP Y45 — 2 I7 3L,
TERLHERE [ FATTEE ST T SR (hydroquinone , HQ ) 75 5 AY
AN 37 NAL I (6 25 E B2 40 ( ARPE-19 ) S AL 45t {5 4
RN B FR 108 5 5% RPE 41 i B4 5 7 BT, M0 T
I A6 e B T O I I A P 28 VR
1 #MRA A%
1.1 88 SD KK, M, SPF %%, 1A i 150 ~ 170g, Iy
H ALK 2R 2EER , A A IE S SCXK (5)2011-0012, f#
FE T E B R 2 B b 25 BT S IR s b0 IR (222
2)%C 1B 50% +5% , 3 KB KK R 3%, 16 21O IR
(OGRA12h, BB 12h) . ARPE—19 4B 3 T M 75 Ue Rk
YR AT R A A, 3R HQ ( Sigma — Aldrich ) ;
DMEM @E#i5% 37 3 ( HyClone ) ;0. 25% J# 75 1 i EDTA 8
AL (Solarbio) ; i 4 IfiL 37 ( Gibeo) ; CCK-8 ( ZRAZAL2#FH 4
A BRAF]) s TUNEL 357 £ ( Roche ) 5 SOD #3857 & (7
HHERR) s GSH—Px A6 IR0 6 (e 5t AR 5+ EF % il B H
75 E R o B R B R 2 S T . BB . CO, B
FEHE (15E Heraeus AT ; HA -2 B /KBRS ( FiERIR
BHRR AR A R R ) 5 B 20 07 A (BRI M A A Rt
AR 56 WA Olympus ) s AT LA
T (& E 4 Evolution 300) , 256 21 H i) i FH Fl Ak 2E 32
6 B P2 B 2 5L 2 (9 SE 38 sl A8 B 2% 401)
1.2 ik
1.2.1 HEEIE S K ARPE-19 20 i 35 /b T & 1K FH 20 %1
15% B4 L35 1) DMEM/F12 B3 32300, & T 37°C AR5
BN 5% CO 3540 ML %, A MG BE 5, B 2d 46
— RIS IR, B A A RS AR AR, 56 4 ~ 6 R4
1.2.2 #MBFMABAESHEREENSE E% SD K
SR B B AL 75 53 A B 24 1 WSO 4 R 2 F M W ALV
g, WSEFTI ALC-M BUZH 438 B KB RS0, [ AN
o misEin A 25mlL #hE FE B 5 7 B0 (s ROBOR
) HMAF YR G RE PR (2 AR 4L) , 8 A
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95% 0,F15% CO,MIREAR,37°CHHlE, 2 BOCHCRH]
AINER A 1 ) 4% i U 0. 22 um AR FL DB R A D 15
WL, 2 T0H EP B, -20°CARAFR H
1.2.3 HQ 55 ARPE-19 il R LR {5 4%  ARPE-19
YL 210"/ mL %5 BE 2R T 96 FLA, 4H At 4 175 29 80%
BF, 3G I 375 8% 5% W LR 24h, A TR ¥ HQ (40,50 .60,
75 .80 .90 100 wmol/L) AL B 24h J5 I 5 20 3% 7 .
1.2.4 LA QI NS5 A (1) IEW AR LIE W
BRI (2) A4 (BEEY) 41,90 wmol/L. HQ 1EH
24h; (3) = FUBWOBOR (%5 ) 4% B WO AE T 24h
J& A 90umol /L HQ 1EF 24h; (4) Fil 45 25 ( Tl ) 41 .
PIAS ) 8 55 25 i WA % (0. 1% 0. 5% 1% 2% 5% )
i Lb SR M 240, JTA 90 wmol/L HQ 1 H 24h; (5) iG97
Y825 (IRYT) #H .90 wmol /L HQ /E HI 24h J& , i A [] He
FES 25 Wi (0. 1% .0.5% 1% 2% 5% ) 4b B4
s 24h,
1.2.5 CCK-8 xMEAMMIFE S 4 LRI, /N
O S D G SR W, PBS % 1V U Al L — R, AL A
100l DMEM H1 10l CCK-8 7 B TR & , 15 3546 N i
B 2h, BEARA T 450nm P T I & FLIOLIE (A) .,
1.2.6 TUNEL 4 EET MM X504 K ARPE-19
YAARLLL 1x10°/mL 119 %5 B B2 FhF 35mm 1537 ML, 40 i 53
ZH [ b AR 200 3% ) A ) 4 R 7 2H KA T 2H SR
29% [ ANEF 3R LB H J7 WO A5 A A R A B R
15 3R, UM e IR TUNEL #3576 Ui B B #AE |, 2%
6 L 14 ARPE-19 P8 T- 411 }2 ARPE-19 £y
SECTHRER TR, FTIR (%) = JH T 40 8 R A BT
ARPE-19 #4fijffl 5.4x100% .
1.2.7 4By SOD #1 GSH-Px EEWME  Fi ML H
UL R A HL R I 22 41 L P9 SOD . GSH-Px B9 7 &,
TR 4 S A7 435 R 2% N B i BH H 5 i e
Biit2F 40 Hr . R FH SPSS17. 0 B #4750 244047 5 3
P A BPE bRl 25 (x£5) R ; Z A B80R) L ECR H 58 4
BEALI T4 7 225307 s I ALIR] LR T 1LSD - #2560, DA P<
0.05 MEFAZITFEE X,
2 &R
2.1 HQ %S ARPE-19 difa S L Rfs 45 R s, EW
ZH A fH 1.403£0. 25, A [a] ik & (40,50,60,75.80,90
100pmol/L) By HQ ¥ W A/EH 24h J5, 4541 A {H 25k
1.398+0. 10,1.333+0. 08, 1.285+0. 10 1. 210+0. 11,
1.180+0. 15 .1.062+0. 12 .0. 963 £0. 16, H: 1" 90 wmol/L F
100pmol/ LAHAH R EM T IEFH U, ZRAGRITHE XL
(#] P<0.01) , HQ 1EJH 48h J5 & 3 100 wmol /L &b ¥ 2H Kk
HEAIMIBE T, 90 wmol/ L 2H B AR 240 B I5 PR 45 2% (H R 2 804
MUATYSRAE .
2.2 #MEF AR B A Xt ARPE-19 ZRAREIRIFIER A
FRORILH | TR 245 20 0F W 19 F1 2% 15 25 i WU Tk
XFHQ A & PR AEH (# P<0.01),0.5% F1 5%
2 WO A HQ B — R E A (3 P<
0.05) ., WiiRIT 4 250, 1% F 2% &5 24 7 W WO 20 %)
HQ 5 A R VE ] (1 P<0.05) |, FoA U 34 o 91k
(¥ P>0.05,%1),
2.3 #MEFMABE A X ARPE-19 ARUAT- RIS 45 %
R, IE R AR 25 (2 T 4 AA YT A e T
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DAPI

BT 4

1 M W A AL

T s 41

E1 RAERIETZHMBAIAT (x200),

F1 SHEREEX HQ |LHH ARPE-19 48k I 2500

(&iS ,n=6)
24 531 W EE AfH
EFA 1.342+0.03
R L 1.178+0.03
Tiiph 21 0.1% 1.2140.04
0.5% 1.254+0.05°
1% 1.294+0.07"
2% 1.308=0. 06"
5% 1.246+0. 06"
BT 0.1% 1.19520. 02
0.5% 1.207+0.02
1% 1.239+0. 04
2% 1.250+0. 02
5% 1.238+0.06
F 7.082
P <0.001

1 ."P<0.05,"P<0. 01 vs BRI

AN K 0. 221 £0. 47% 13. 333 5. 16% , 15. 452 =
7.03% [7.927+2.09% F18.974+3.45% , SHFIZHA L,
TR 4 B MM IR T3R8 3 F ¥ ( P<0. 01) , MR I7 4L A9 4N
MOJET- % —E B T (P<0.05) . 525 (A4 AH G, T

TUNELRH 4 41 2 &m

F2 VBEFMAAB AT ARPE-19 4@ SOD,GSH-Px &

ETHHF (x£s,U/mL,n=6)
20 53 SOD GSH-Px
1EH X IR 23.074+1.19 210.674+11.07
E Rk 11.991+1.82" 158.514+18.33"
2 H4A 14.344+1.08" 164.470+21. 80"
e 21.406+3. 17" 203.832£19. 83"
MEbagl 17.867+4.46°° 192.525+13.67°
F 9.072 5.420
P 0.002 0.014

H."P<0.01 vs IEH 4 ;°P<0.05, "P<0.01 vs HiAIZH ;°P<0.05,"
P<0.01 vs 25H%H .
AT R B T (P<0.01) JRITHNA —ER
[ (P<0.05,18 1),
2.4 *MExMmAA B A% ARPE-19 415 SOD,GSH-Px
SETUNEM S5IEFAH L, BRI 2 [ 440
SOD il GSH-Px F i W1 i TR (¥ P<0.01) ; 5 ARIZHH
Fb, TR 4L AN 3G 7 41 2 g B 2 42 = SOD Al GSH-Px 7
(P<0.05) , H: v 3 Bj 45 #4915 FH 52 2 (P <0. 01, P<
0.05) ., 575 4 th#e, Wiph 241 fe o 2 $2 & SOD Fl GSH
T (P<0.01,P<0.05) ;307 A Re W] B 42 & SOD & &
(P<0.05) ,1fi%F GSH-Px 75 & (520, {4 T & i #a 3,
ZEF G F R L (P>0.05) , LK 2,
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ALK HQ i S 57, ARPE-19 21 i £k 11 453 4
B HQ S —FRRRER 1 AL ), S AUAETE T IHZE 78 2%
TRz A G B R R TS e b A ST R
HQ 512 H RPE 4 f S0 A0 W 5 4 T REZE AMD 1% & 2 A1l
RIEPRERZEMEAS, AERTEEH, RATRA S HQ
TR FR /N 3. Smo, il £ /N R 0] AMD 5700 AR
WRASLE % B 90 umol/ L 1 100 wmol /L Y HQ 75 ¥ 24 48
3 P R AR S S 4D 3 24h S R M4 R R 24. 3%
F131.4% , i F 5 3¢ 48h J5 100 wmol/L 21 H LA & 41 iy
FET,90wmol /L A1 5 4K 40 M 1 1 22 , (5 22 H50 40 e A5 2R A7
W B, FRATTIA R 90 wmol/ L J2 38 ‘Y 4 3 A5 vk B 4 T 08
YT TAER

H AT, W 2455 RSN 235 i B EH S N
FUMLTE 25 PR . B I N B B e A2 5 76 44 oy W e
W BT A BT B4, TR RS, — S8 S BE A ML A4 AT IR AL £ B
Gy AT RE SN B ARSI 7= A 5o ) I 24 B U B i i i
— BT ARG M IS YR AR T T
PRI 2 % B8 R R et R A K T4, 3 1% 0 1k (R JE 2 M
SR MWER T Ak R EFEER B T & 2R
X — o R (AR SN2 BRI 5 05 15, LA Wi A 25 )
oM B T ARSI G R RS T A E TR Y
JA R AL, %% AR 2R R A A b 2 W 52 T 30E AR PN 1 52 B
) 7LV TN TNV | 3T % ) e N e I
TG B 24 103 BT PR A3 B TS G R T T LR A
BERA Y SGT RE AT A E R AR i RS
SRSy, T, S SR T M TR AT R SE IR A
RIS R EmEARL, MHCBRIBIT A2, Wi 45 2
R I AR T LR LS B e 9 R L A
FH it 255 e 19 TN T A A 5% 5 25 9k B MR- 3 R g A
TR T B R T 2 v B S R T A R A TR A —
IHER .

ANEF SR I BH B 72 8 5T 51 Z ARG IR & 58T,
T 25 ARG AL T R SRR B AR P AR
TELEA IS B P YIS SR, A HZ BRI B i
45 LN E SR B D)L, 3T IR H & HQ
TR S/ BRI T AMD B UL AN B 35 1 W H 7
1 I %o AL O JES R A 45 ) A 8 — 2 I 450 1% (8 —OhdG )
FIRMRZI 45 5 R0 B 3% 1 B H J7 AR /N B RPE -
Bruch i — ik 4 B 4 453 49, s /0 U R4 04 T i, 40 1) 8 —
OhdG L™ AT R SL 5 K BN 37 1M A 5 7 Hil by
YRS SARYT S A PR TR B AR T A R R AR A
4h RPE AL BA 1 s ARG A R 4P VR . B
ZY PR AE I SN TR S A AT L O S A AT B s R L L
H’i)ﬁﬁ%&lbﬂﬂ?ﬂé*ﬁﬁi/ﬁ H %( reactive oxygen species,
ROS) /K, e 7l B 7 SR 1 BH S A 10 WLkt MDA
i BN T Ok SOD TEPEN ) ARz R
P B IBOR RS 08 2 T w5 A A AL D) I e 26 20 i 4 A
B EEL A7 ol T 2 i P 2 D S 1 R Ak {68 4 i e B
T, 43 SR 24 T % BR4H 1 256 % 1 261% . FRATHY 45 5 B
TN TR KA LA N SOD K GSH-Px 1Y 1 441 W
BRI EHRE AR, RPE 40 A7 78 W 284 E AL R
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i, — KR AL RS, @A SoD, i & b A
(catalase, CAT) .GSH-Px % ; 1 — LRI AL R 5,
AREgEA R C AR B FBH RS>, SOD 7T LIFF
SV S BR A A H 3 T GSH-Px 7] 7= A X4t S Ak Ry 8417
VERT, BSR40 5 Bk ROS YRE T . BT AL M 19 3R 35 52 H
IO A PRI - A A, e S IR 7 NF-E2 MG IR F (NF -
E2-related factor2 ,Nrf2) BB H , 1EE LN EOR
AT SHE AN R4 (antioxidant response element,
ARE) FHEAE 815 HT 8 A0 8 A I AR A Il 4 3R 38
fiff RPE 2/ A 445 A AL I P IR 25, FE IR RPE 20/ 4R
et

MRIGFATH LI 45 5 S By B2 0E 5, FA T b
P IR I H 5% RPE 20 g 48010 7 38088 475 D 40 4 T,
VR AL 2 A5 38 5 Nef2 34842 ) 2 B0 4 1 it 11 2 32K i <12 B
Tt R
S 3k
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