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Abstract

¢ AIM. To investigate the effect of Ghrelin on oxidative
stress induced by high glucose in human retinal pigment
epithelium (RPE) cells.

* METHODS: RPE cells were cultured and divided into the
negative control group, high sugar group, Ghrelin low
dose group (10° mol/L) and high dose group
(10° mol/L). Cells survival rate were detected by CCK-8
colorimetry, cells oxidative damage were observed by
oxygen sensitive fluorescence probe H, DCFDA staning,
changes of intracellular reactive oxygen species ( ROS)
were detected by H, DCFDA staining, super oxide
dismutase ( SOD) activity and malondialdehyde ( MDA)
content were detected by spectrophotometer colorimetry.
¢ RESULTS . CCK-8 results showed that RPE cells survival
rate increased to 54.79% +3.43% and 79.16% +3.29% after
treated with 10~ mol/L, 10~® mol/L Ghrelin, the difference
was statistically significant compared with high glucose
group (41.65%+3.42% ) ( P<0.05). H,DCFDA fluorescent
probe dying showed that Ghrelin reduced ROS generation
in RPE cells and decreased oxidative damage cells.
Spectrophotometer colorimetric method showed that
according to the high sugar group, SOD activity increased
and MDA content decreased in Ghrelin group.

e CONCLUSION: Ghrelin could inhibit high glucose -
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induced oxidative damage in human RPE cells, which has
protective effect on the process of the occurrence and
development of diabetic retinopathy.
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Toik BRSNS FE G RPE 20 M 40 oA B %o R 4 v A
Ghrelin fK¥FE4H  Ghrelin FHEFEZH . 33 CCK-8 ¥EAG
YA R A BRI ER Hy DCFDA e €87 W52 41 Jifd
AL AR B Tt X At B AR ARG 0 240 L P 3 P 4 reactive
oxygen species, ROS) A1k | 436 BE T b €8 1245 0 4
PN R S8 AL ) 5 AL T8 ( superoxide dismutase, SOD) 7§ 1 F1TH
T F# ( malondialdehyde , MDA ) & &

HR.CCK-8 25 R, 4 3 H 107 mol/L, 107° mol/L
Ghrelin il 4k ¥ J5 , RPE 41 Y 47 3% % 40 51 5 54.79% =+
3.43% F179.16% +3.29% , 5 Ei M4l (41. 65% +3.42% )
Feis, 22 A G 2EE L (P<0.05) . H,DCFDA %54
e g5 R R, Ghrelin FiAL# /5 RPE iR N ROS A= %,
R AR B AR G Tk g R
N, SRR L, Ghrelin 20 41 SOD 3% 134, MDA &
R,

2538 . Ghrelin T LALHD ] =47 A9\ RPE 4l & Ak 45147,
LR PRI L O JEAS AR 1 J A R J a Rh eTRE LA —
SOEN IR Ak (ST

SRR A ROBCR R I s R O € 3 e A
s SR A
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BE PRI R LI REBR A A E B RN AR R ME R E
JBK ( Ghrelin) f2 47 J2&: MK BRI 4121 b & B , A7 7E T 16
TR SR A AR B AR il iR A R SR P A
PHAE AL 45 4 F 45 2 5 00 0 L o8 1 AR A KR
(growth hormone , GH) 4335 | 25035 0> IfiL 45 $h BE 4900 ) 41 g 7
T MBS e R A R IA R S 2R R
FHOG o A58 3 1A A1 52 58 97 28 i 58 Ghrelin X} RPE 4
JL S A543 45 M KA AT, R 0% B o 1R o RS 9 114) i
B7 A6 7 SR AR 1) S B A
1 #RFn 7T E
1.1 &8 A RPE 408 (ATCC A F]) ; Ghrelin (W /R K BE
BRR A2y B 2F 20 25 B0, 4l >99% ) 5 iR 2R 1L . DMEM
Kt 318 (3£ GIBCO A wl) ; CCK -8 7 & (1 [
Roche 2] ) ;H,DCFDA {7 & (32 = KA Al ) ; M LD)
itk B ( superoxide  dismutase, SOD ) | W o g
( malondialdehyde , MDA ) 157l & ( 7 5% & B ) T RE A 58
fIt) ;CO, 553546 ( 32 [H Thermo Forma 7 7)) 5 B b AN ( 3 [
Thermo A H]) ;3G EETE ( L AR A R AR 598
6 B (T KOG E IR AR AR .
1.2 Fik
12 1HBEEFRESAE #H 10% K4 s,
100 ng/mLAE 5 2 . 100U/mL 7 % £ () DMEM 1 % 3% F
37°C M EL 5% CO, K54 MNIGSE RPE 40, & 2d #r
W, R A K 2T 80% flA R, I DMEM
RiFRWE 47 4 4. (1) FAPEXT B LUIE % 55 32 9%, Al
PR E 5. Smmol/L; (2) B 4H : 30mmol/ L 4 %5 BV
YEH 12h; (3) Ghrelin K€ FF 41: 10~ mol/L Ghrelin 1f F
24h J& ,30mmol/L % M A W AE F 12h; (4) Ghrelin &5 4
J£2H .10 °mol/L Ghrelin /£ 24h J5 ,30mmol/L 25 ¥ 74
WAER 12h,
122 EFEENKRN  4HEZEF T 96 fLAR, 1L
120l , 40 i 35 B 1x10° 4>/ mL, 355 35 U, AR 98 4% 41 & 1
AL BN JS , PBS 2% MR P AR AL, N A 10l CCK-8%
W TC M HE F5 58 100, W & 2h, BEFR A E 450nm &b
FC R (OD)E, A% 3 NEFL, BE 3 Lk, BF
Yo, AR = (L5604 OD {H-25 4] oD {H) / (%t
HEZH OD fH-25 H4H OD {H) x100% .,
1.2. 34 ROS K F 4 | H A BRI 5
H,DCFDA £ 20 i N ROS 7KF-, RPE ZH 350 T 96 fL
M P, 2 405 4% 21 A B A% PR A B AN JS L A 10 umol/ L
H,DCFDA# 4L, 37°C 4 M 35 72 46 P9 L IR 58 S 4h 2L &
20min, 76 WU T R II 40 L P ROS ZBFLIF IR 1h 14
JH 7 2 A0 SO 3 G P 58 T G 0 4 £ 200 i ) A X 28 i
B RN 488nm, R HE Y 525nm,
1.2.4 4B SOD & /11 MDA 2 EHlE HIER 4
AEBRACAF AL BRAN M IS, 1 1% B8R P T Ak R I SR i
1 2001/ min &> 10min, PBS £ Mpil k¢ 2 UK, B3 FE & i
30wl 4i il % A W, VK L% F 20min, 10000r/min &5 L
10min, SOD % 7 (140 7 >R FH 3 W2 04 A AL il 75 , MDA %
A S R A A L b 22 PR 0, AR R & B P R AT R
(RS E Sev - B R RIS

Giite# 530 FH SPSS 16. 0 % 5280 B4 e 4740, 1t
ERLR YA AR 2 (X +s) B R R, L4108 ik

1201
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80
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40t

A0 M A7 2 (%)

201

0
[ 1 %o 1 4 AL GhrelinfGuk 1 41 Ghrelings i /& 41
El1 CCK-8 i:x# il Ghrelin 3} & #5155 # RPE i 7EiE &
QRN “P<0.05 vs [APEXTHREH ,P<0. 05 vs FRA4H .

%1 Ghrelin 3t RPE 424 SOD i& 1% MDA &£/ &M

xX=Es

2059 SOD( U/mL) MDA ( nmol/mL)
[P X Rl 30. 50+2. 98 4.55+0. 69
R 18.45%3. 04" 10. 32+0. 75
Ghrelin 57 & 41 20.75+3. 51° 7.17£0. 64"°
Ghrelin =7 21 24,3742, 12%° 6. 630. 69"
F 38.619 155. 328
P <0. 001 <0. 001

1 :°P<0. 05 vs BAPEXTREZH ;©P<0. 05 vs B,

KB E 7 22 08, B LR LSD - /5, P<
0.05 FRnEFEAGIT¥E XL,

QKR

2.1 Ghrelin XS # 2 RPE @Al S RGRIZm ik
FHEZH B4 | Ghrelin ¥ FE 41 . Ghrelin 755 & BF 20 41 g
TR0 2 9 8 101.64% +3.62% . 41.65% + 3.42% |
54.79% +3.43% .79.16% +3.29% , 2% % H i it & X
(F=250.010,P<0.001) ; 5EIHEXT REATAH L, 2230mmol /L
2 M WAL PR A0 M AE 35 R B 5 R [ (P<0..001) , T
A3 10 mol/L .10 mol/L Ghrelin T4t 3 5 , RPE 41 fifd
TETEG RIS 4 b 4 2 35 4R 5 (P<0. 001) WL 1,

2.2 H,DCFDA KA L BN EMAE KN ROS £ =
H, DCFDAZCHREFRic & — il & 40 i N ROS A it
HIE AR A 7k, R & A S AT 0 1 200 Jif 522 G 2 (e {1
PGB 2A) , Y4 & A= SH AL A B, 4L P9 ROS /KK
Fhim, AT UL R 2 Ry sk = 9O (181 2B) . Ghrelin il
Ab 35 AR Al D (1 2C D) L #2878 Ghrelin BERE]
il RPE 4t & A= S Ak 4 17, Ik =X 400 S0 I 45 SR s
SRR BRZEAH L, S BE 4 DCF 295645 5 B B 14558 ROS
T ARIWEE Ghrelin TG , 26615 5 0 B 32 W i
55 ,ROS FRIEZH AR (K 3) .,

2. 3 Ghrelin 3 RPE 4 SOD i& /1% MDA € 2K
M RPE 40228 30mmol/L % 4 B AL 35 |, SOD 1% )
I AR, MDA & & B & T &, M4 Ghrelin AL B /S,
SOD {if J1i2 Wi Tk , MDA &&= R, S5
FLES , Ghrelin =75 4140 AN SOD 7K & 2 T, Ghrelin
I R A A P MDA 5 6 3 AR, 25 R A it
X (P<0.05), W% 1,
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10° 10° 10° 10° 10° 10* 10° 10° 10° 10* 10° 10° 10° 10* 10°
DCFH-A

3 Ghrelin 3 RPE i ROS S 2RIZM A FIHXTHRAL ;B M4l ; C . Ghrelin {IR¥E B4 ;D : Ghrelin F¥R AL,
3 itig AACBBTE R, AW SEAL LR N PR 5 H RPE 40 i 11 41k

W DR i 400 Do R 7L 2 i PR i 5 | RS ) i 7™ e 174 MR 8 -
RAE , R ABIFFENE bR s H0L D00 S35 22 1) 2 A= DL O R =0
HNRTT 29 RNAYT Iy ik N Ah o SR H 2 A U
1758 DR A0 D 5 5 1 i s J B 75 S RPE 4 B T,
FREIREE ARSI PR | A R T B 4 405
FEGLFIUA A (1) bl PR T 2000 R A if 45
R AR R4, 175 5 RPE 40 M S5 5 43 00 1 78 9 e A TR
F-(VEGF) #4376 40 1L PA 2 , DT At 245400 10 8 1) 4k
FUHT A A8 I B (2) s ATl RPE 20 i i) F e 2
AE , 20 Hh g S B3 A DR 20 (AN P B) AR A5 (n
LR R R B P BT ) AN BER B I i B, R i AT
AN W A2 ™ FE AT 5 (3) RPE 20 i F g A 19
SPGB AR IR AL T ) T 32 B v ViR I ) S e B
rPRL A AL AR RPE 48 A b ORG B35 1k, 51 R 40 A AR 3
T BET IR IL I A1 50 5 5 (4) e B 2052 AT 380 40 i
N U P A5 50 B, 77 AR R B AR S ROS, 21 L N 4R
AARI = Py HE R Z A M BB, ok 22 1 1 b s
I B LR AR E B RPE 4T,

Ghrelin FEH BRI W, ZINABAERAT T
P S A e Ah  HAEO WE AR H i B E Sk B
B RS HAT AR K IREALEA Ghrelin £
K, AT R BERAAR PR K TBE /N BRI Millar 26 i | HR 069 RE
PR R A0 L AR I R Y Ghrelin 25 5 2 i 0l - i 5E
Bt fi 3 1 1 — R R B g AR ZH 21 Ghrelin 5 HR ¥
PRI I A Sk A7 H238 , Can 2517 30 2 ) 45 K L2t
AR A K BR, 25T SN Ghrelin 36775 , T DL IA S A%
KR N JE; T Ghanem AU L I O IR B B oK
Ghrelin 235K FIH BARTIE % A

H AT, X F Ghrelin %t RPE 4il i ) 5% i 1) 42 8 I R
% BT Ghrelin 224> JCHERHPE S0 A 40 1 40 At 8 - Fn
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R IR A, ) 30mmol /L %5 265 A7 2 ST 40 ff e A AR A
A5 Ghrelin XFiZ A0 A 3711 T, LAS DA M8 DR g 400 1)
AR T AR BB B 25 W) ok PR, A0 IS A I 4 2R R
30mmol/L 7 5 #5 4k BE 1) RPE 40 i 77 1% % 9 W B A%, fi
Ghrelin BEA% 11 25 8 15 1) 40 L 408 00, HC R 4 JH 52 )
AR, H,DCFDA % YEHREF Y (25 1 TR |, = b E
T RPE ZHfI N ROS ik i, & W imy Wi il 1 — e 12 2
ARSI AR A, Ghrelin BEAT R ) g 4R 075 5 1) 4016 12
WO DL KA, AN, AR BEFE LS 2 RPE 41 i N L 4A 1k
Bl SOD [ Ghrelin ¥ BZRE i, 3% J13Z 87 T , MDA 5 &
] 52 P ARG R 34, 26 W] Ghrelin 1T A28 i i 2E RPE 40 g
SOD Al MDA #3158 A AR ML~ I 1R

25 bR AHF ST G 3 PR Ghrelin X 55 5375 5 (1
RPE 4 fifd 1) 4 Ak 1 38 45 405 19 £ 47 4 3 B ALl ik 52
Ghrelin BEAZ 40 1] &5 #1755 19 RPE 40 i & AE A6 B
B0, e R AG 7 S it T A BRI K IR . {H Ghrelin
FE A A B DR AL 190 SS9 718 9296 T v Y — BT 9 B A
254y, 52N IR IF 5T 50 e PR T B 5% AL, A3 7 2k — 2B
Wt
B 3k
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