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H H - WEE iy Bz 3 A3 S A0 X L G5k Ifn, T v H34% (retinal ischemia-reperfusion injury, RIRI) K AL P fiE
MAEREAEE-1 (hemeoxygenase-1, HO-1)Flcaspase-3 K24k, #RiT I RIGITRIRIK/ERVLE], A8
W R AL R VR T RS I TR IT R . ¥ BX55 R Wistar250-33gf# K RBEHL2 N IE # X R4
55, RIRIZ25X, NAR + RIRIZ25H (M RAEREEF 100 mg/kghi R R, BR1IK, EL7 dER
PR IR EVEHIRRRIRIERY, SR TRIRIG12h. 24 h, 48h, 3d. 7 d&AFES R B KA REEN
EHPCH & AKX RALMERISZ T, SR RN 2R S WM ZRXTRIRLK FLHO-1. caspase-3RiEH
B, R JBRPEERIERHMMELEHTER, RIRIZKRMMNESEKM, 26FE. SRR,
M RAEAE SRIRIA LS, £EHSUKMHRRE, ARHFIBNE. EEXRUMELSAHO-1.
caspase-3ff/0ERiA, RIRI/SRIRIHHO-1REFE, NAR + RIRIIZHO-1REHKRIRIA S5, RIRIA
caspase-3R1AFH, NAR + RIRII4 caspase-3FRIZHRIRIA N> ; SRIRIZAEE, NAR + RIRIIZHO-1
FHYEZHBIEE 2, caspase-3EMAREHD, ZRELIMER (P <0.05). Fit: MR {RkEk M
EERGRKBRMUMEHO-1E A, /D caspase-3(IRIE, MEBEMERG, BHMMEST1ER.
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Abstract

Objective: To observe the dynamic changes of retinal heme oxygenase-1 and caspase-3 in rats with
retinal ischemia-reperfusion injury( RIRI) after naringin treatment, and to explore the mechanism
of naringin in the treatment of RIRI, so as to provide a new treatment scheme for RIRI. Methods:
Fifty-five Wistar adult healthy rats were randomly divided into normal control group (N = 5), RIRI
group (RIRI = 25) and NAR + RIRII group (NAR + RIRI = 25) (naringin group was intraperitoneally
injected with 100 mg/kg naringin once a day for 7 days, and the RIRI model was established by
intraocular pressure method, Five rats in the latter two groups were sacrificed at 12 h, 24 h, 48 h,
3 d and 7 d after RIRI. The effects of HPC on retina of RIRI rats were observed by Nissl staining, and
the effects of naringin on the expression of HO-1 and caspase-3 in RIRI rats were dynamically ob-
served by immunohistochemistry. Results: Nissl’s staining showed that the retina structure of rats
in the normal group was clear, while that of rats in the RIRI group was highly edema, with disor-
dered and sparse distribution. Compared with the RIRI group, the edema of cells in each layer was
significantly reduced in naringin treatment group, and the cell arrangement was more orderly.
The expression of HO-1 and caspase-3 in retina tissue of normal rats was very small. After RIR]I,
the expression of HO-1 in RIRI group was increased, the expression of Ho-1 in NAR + RIRII group
was higher than that in RIRI group, and the expression of caspase-3 in RIRI group was increased.
The expression of caspase-3 in NAR + RIRII group was lower than that in RIRI group. Compared
with RIRI group, the number of Ho-1 positive cells in NAR + RIRII group increased, and the expres-
sion of caspase-3 protein decreased, with statistical significance (P < 0.05).Conclusion: Naringin
can promote the retinal Ho-1 protein, reduce the expression of caspase-3, and alleviate the retinal
damage in rats with ischemia-reperfusion injury.
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1. 51§

B85 0 PR AR T e N VSRR R Wl PRI PR O SR 3% o A0 1o JB 51 e Ik I 57 L 26 5 WL )
UL PO RS 995 R 0 SR BT T v, A PR e I PV #5243 (retinal ischemia-reperfusion injury, RIRI)YA YT tH
FONHRBEEE B R AU, BRNVEZGHT VEGF.  HhZEKFA G2 FE 77 S5 1 it th A S sk 22 1ttt g, (2T
FAR RS B HTF& 25 AR S PR 17350 0 8 2 (R Bt S et IX 17 K, I A 4 B FHZG e B 0 A8, e
SKARF A2 2 B B AL, R 2 R A R EORURTZ, AT R T R 2 AR S SR SOK A, R PR
AR PUANIERR B R, PURETUMIE . WATARACH . %2 S 2 M AR [2] [3]. &WFFTIESE,
b Bz 20 TR VR O . . BGZHZA. SO R AER[4]-[10], B 25 FAb 3 T 4
#il GRP78. CHOP F caspase-12 {131k b, oSG8 Co UL 0 51 A2 000 1A Joi DX 20800 S JHAH DX 1) 123 1
[11]; RAZRE A /KfENG 3 (caspase-3)2& W T /MAEZE 5y, Al B 28 ToUAL R I8 i Pl T /A 8K s
PUONUEREEAAAER6]. FHBdHif| PIBK/AKT {55 18 EE /-5 1 280 ORI FREE R AL 2R 7], A 9T
AR AA DL K i R F- B2 AHOC AT+ SIRT1/NF-kB {5 5 388 26 77 10 BH fff e i 2 08 i il i PV 3 4 0 1 o 28 O
¥[12][13].
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LS E AP A 24, AR EE KM, HRG E R s g SO0 R 2 RN, B ATUESE, Al
] YRR PR AL R L A K R SR A5 [ 14, (LTS S8 1 P VRE VA R B 4 P 75 B — D 4R, AR A
T 3 A S A B 3R S v R s R B AR DX B R L P VR AR AR, RN LA g 350 e L PR VA0 o e
LAY A7 HO-1 FIFE T 4845 caspase-3 FaARI52IA, FHWIIESL HARY1ER .

2. R H*®
2.1. SLIREN4D

Wistar KR 55 R, i 250~300 g (HH 11 AR E PR 250 A BR A 7] SEEG sh i b O defih) . $2BENLE F
FBEHL o R IE 5 R (GE R AR ZH) 5 R . RIRI A4 25 . NAR + RIRIT 4 25 A, RIRT ZH 5k & +
RIRI ZHT RIRI J5 12 hy 24 h. 48h. 3d. 7d &ALFE 5 KRR

2.2. 1K

HO-1 Hbi KR 2 e B 3550 L= i3 QB LAY TR IR A A]); 1&E1E caspase-3 APl KR
2w bETAR1:75, AR ERAEEARAIR AT, SRR T AR R AR AR 5t
B ARG DAB B ARG &AL I R A E ARG R A A]).

2.3. Ik

1) GRIMFEEFERAR)MHIE: AR IR R KR R B, 100 g L™ /KA GBS I i v 5 R
DU B (RR R BEAT = DR IR0 Joo SRR e, A2 FEME - B IR Vi (3 22 T e, ) B2 [ 2 S 40 2 500
mL A= 3 R KB (1 5 5/ ) Lk BBt B Rl A RS 2 RN K BR A IR 17 55 A 6 [ , AR R Om 5
KEAIREEIEE 150 cm, BRSSO MBI GE b, WA kaEA, ABREHEE, HHAR
PR DX RSt AR S A BT, GBS THE 60 2380 5 ST P AR BOM = 2, TR IB PRARR &, H B RE IS
AR 5 A0 D S 1, AT 1) i R ABEZEY

2) BTk

R Z AN + R)IEIE TS 100 mg/kg R, BR 1R, 3ELSE T R, 5 7 RATHRILFER.

3) WRARIEE S ALY A HH] %% R 410 N + R 4I7E FEVEJE 12 /NEF. 24 /AL 48 /MR, 3R, 7
KR [) ATABEFAALEE 5 RER,  [RIIT- 85Bef [) s AR B IE 3 SRR R 1 Ho ARE 5 & sh e B2,
HUHRER, e, 40 gL' 2RI G, BATRBK, WA aE, P Hamssomih B ei3n
P AL AT VI, RN S um, B 2 R R TS A T (B B A b

4) JERYta: AV 60°CHE F 2 /N, BilEE K, 60°C FHREEE | min, ZRUHKMEET 5, A
SH75%W9KE 1 min, 85%E 1 min, 95%FikE 40 2 min, 100%iFkE 10 min, “HFEH, Pk
B, BRI e,

5) GPEHATN HO-1 F i, caspase-3 EEAS®, AUYIA 60°CHEF 2h, Bl 2/K, #MEEHUR,
H,O, THBR WIR M SR, B8 L iEE G, IAN—Pi, 4CUkKFE+FER: ZiRJE 0.01 mol-L™' )
PBS ¥k, bt —2ElF A&, DAB &1 2~3 min, FH PBS ¥RV AR £ &1 DAB, JRARKE Y,
BEFEWORS DK, —WORIE S, TERRE A, BOREEAEE TS, R ORRI 4~5 kARESY)
1140 HO-1. caspase-3 FH 40 % .

24. WREEBE G ESH
KA EG 5 t R G A (image tool version 1.0) 14 [ 5& A7 X AL M i HO-1 . caspase-3 FHE4H M2 .
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KM SPSS18.0 i it H A Bl b AT Ge it 22 My, A ff i BRI X +5 F0R, AL HUECR A ¢ At
TG00, P <0.05 NZEFH G L.

3. &8
3.1. R BT KRBLALEHTL

JE I Ge th 527 1E 5 ok R SR A RV B 45 KT B, % 2 A HES 3855 5%, R4 12 hy 24 h %2440
KB E, 48 h /KB E:, AT IIEER D, SAEEL. B, 27 dUMENEESE, SEtig
MR F e N+ RZE RAE, 24 hy 48 hy 3 d A& E40MEKM SR, HEFIERIE, A
B 1),

Figure 1. The Nissl staining results were observed under light microscopy in the retina of each group (x400). A: The CON
group; B: The Rgroup 3 days after RI; C: The N + R group 3 days after RIRI
1. HETURZEMBER R LR (x400), A: IEFEXTHELE; B: RIRIZARIRIf53d; C: NAR+RIRIZERIRI /53 d

3.2. REEANXNESEKRMES HO-1 FiX

1E 6 W ZEL AU R T AL AR HO-1 B4R, (31.45 £ 4.25) - mm %, RIRI 41 HO-1 FHTEZHAAE 12,
24h, 48h K 3d BESTIEFMEA, FEMMTHNKE. HEVTHRE, SMEIZTRNDERE, Bk
MRS 24 h ik mlg, 48 h TFAAFF%, 3d FREMIE, 7dUi& T IEEXTEZ: N+ R 4HH SRR
MMM EHE TS WIZE. AMZE. B L RARE, FIYEgIMTE 24 h il E, 48 h s, &S
[ s PRI 4 22 2 F R 4P < 0.05, UL 2. & 1),

3.3. REANNESIGKFMMIED Caspase-3 Fik

IEH RS AT WA caspase-3 PHIE4HMI, BHVERBER G, AT, Mikx, RGP BRZ T 40
. WEZEHT 235N caspase-3, R Ja N+ R 4LBH 4/ RIRI 44(P < 0.05, W& 3. % 2).

P 4

Figure 2. Positive expression of HO-1 protein in the retina of each group (x400). A: The CON group; B: The RI group 24
hours after RIRI; C: The N + R group 24 hours after RIRI
2. FEMMIR HO-1 BAFIAER(x400). A: EFEXHAE; B: RIRIARIRI/F24h; C: N+RARF24h
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Table 1. Number of HO-1 positive cells in each group at different time points (cells-mm )

5 1. RBAARFERE S HO-1 A1 2B (cells'mm )

Group 12 hours 24 hours 48 hours 3 days 7 days
R 119.22 +4.76 128.53 +4.28 130.78 +4.13 98.22 £5.27 51.22+5.13
N+R 136.26 +4.25 140.78 £4.97 143.34£5.18 107.48 £5.21 62.27+5.15
t 4.156 4.441 2.848 2.873 2.862
P <0.05 <0.05 <0.05 <0.05 <0.05

Nt Sl

Figure 3. Positive expression of caspase-3 protein in the retina of each group (x400). A: The CON group; B: The R group 48
hours after RIRI; C: TheN + R group 48 hours after RIRI

3. BAVMIR caspase-3 BARIKIFN(x400). A: IEEXIBYE; B: RZAR/F48h; C: N+R4AR/F48h

Table 2. Number of caspase-3 positive cells in each group at different time points (cells-mm )

52 2. BBAFTEIRTES caspase-3 PR ZHAEE (cells' mm 2)

Group 12 hours 24 hours 48 hours 3 days 7 days
R 220.64 £ 5.67 413.54 +5.35 318.86 £ 5.87 60.56 + 6.07 21.47+£4.56
N+R 190.54 +4.77 336.78 £ 4.69 231.34 £5.57 48.89 £ 5.67 17.57 £ 4.46
t 2.865 3.789 3.268 2.986 2.802
P <0.05 <0.05 <0.05 <0.05 <0.05
4. ¥fig

R PR EE SR P SR E T BB 2 8, IR BN HZUE WL, HO-1) 72
Z 5 SRR PT RN 15], RN —F IR VECRY B, XHFZHZR. IRZHEA. I P S A, A
4B R VE T, RIS R PR 1 6] 7] BEAR AL BRI I 5t , T spu AL R T [17] (18], @
I T AT 2 I -1 ARk ) S AL SR LA 54k [ 18], HO-1 71T Nrf2 RFEHT 4 LU EAAE
[19], Al Zimid 1% HO-1 (5 5%, #9598 Nrf2 M1 HO-1 [W3£i5, (it {LEF SOD. GSH-Px B,
Xof T B RO B B I AR A% B R R [20], R BRI I B 0 Nef2 AN HO-1 23 e v L K Bt
BH5[21] B4, AR ZAE K SR I PRV B 3 AR S ot HO-1 2 B4/, A B 338 nTAE VR YT
JE IR 355 T AL IO 522 45 A R T A AR 2 R PA) A 22 8 40 7 YRR 0 D 855 22 [ 22, vl B it
SR 20 T & Nrf2-ARE 980208 PR R A 555 A48 K B 3 /%[ 14], HO-1 22 Nrf2 /S ARt a il
il b Forh —Ff LSRRk, FRATTEAT SCIR T AT, A R 2R A RS A KBRS L PR A A
M HO-1 #H#7E 12 hy 24 hy 48 hy 3d. 7d SAHYE TR, U 2, VEMETE 48 h, VRIERTREIE 5,
HO-1 & H7E 24~48 h SRR ST RA, SHAERWHESIMEENL, WE 1.
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caspase-3 s AL T A5 S IEEE MU IIPATERE N, NG caspase-3 SE I TR AR EEE A, XF
FRTEARGEER L, ZWHFIES, caspase-3 {EGRMFFHEEIRIAL PR EFZLINRE(15] [23], 1
iRz 26O AL /R 35455 K BR AN MU T2 A B2 M il 70 R IESE caspase-3 & F KP4 UR AR [24], PR T 400
T, ARAETIUE B AT o3 K BRER AR IS caspase-3 H5 FH7KF[25],  CHEDIA B Zxt A 2 2R (1 AR 4/ E F ml
It caspase-3 YT, AN SEIG HA R 2 A3 S 0K BRI I PR ET B 4 IR IS caspase-3 BRI A& AE 12 h. 24 h,
48h. 3d. 7d FAMMCTXRELL, WK 3, WEfEAE 24h, FAZEFHHAGUAEL HE 2.

K2, AR 2 AT DU ol P K BRAM B HO-1 2R I IRIA, 41K caspase-3 BRI &, R
PR AL I R B2, B AR GRIEH .
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