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[ Abstract] Background Retinal ischemia reperfusion injury ( RIRI) is a common pathological process of
many retinal vascular diseases with comprehensive pathogenesis mechanism. Researches showed that apoptosis of
retinal cells and nerve fiber loss is the finally common pathway of RIRI, and Janus kinase signal transducer and
activator of transcription (JAK-STAT) pathway is a newly discovered signal transcript channel in recent years, which
is involved in varieties of pathological processes. However, whether JAK-STAT pathway is associated with RIRI is still

unelucidated. Objective This study was to investigate the time course of activation of JAK-STAT signal pathway
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and its significance during RIRI. Methods Forty clear adult male Sprague-Dawley rats were randomized into RIRI
6-hour,12-hour,24-hour and 48-hour groups. RIRI models were induced in lateral eyes of the rats by perfusing normal
saline solution into the anterior chamber to elevate intraocular pressure (IOP) to 110 mmHg for 60 minutes and then
allowing reperfusion,and the fellow eyes of the rats served as normal control group. The rats were sacrificed and the
eyeballs were enucleated at 6,12,24 and 48 hours after reperfusion. The expressions of JAK2 and STAT3 protein
(absorbance) in the retinas were located and detected by immunohistochemistry,and the relative expression levels of
JAK2 and STAT3 mRNA in the retinas were detected by real-time fluorescence quantitative PCR. The use and care of
the rats followed the ARVO Statement.  Results Immunohistochemistry showed that JAK2 and STAT3 were faintly
expressed in inner nuclear layer and retinal ganglion cells (RGCs) in the normal control group and strongly expressed
in various RIRI groups. Significant differences were found in the expression intensities of JAK2 and STAT3 protein
among the five groups ( F = 88.735,96. 625, both at P <0.01). Compared with the normal control group, the
expression intensities of JAK2 and STAT3 were enhanced in RIRI groups,with the peak values in RIRI 12-hour group
(JAK2.:=4.308,5.559,5.315,4. 726 ;all at P<0.01. STAT3.:=5.047,7. 843 ,6.281,4. 887 ;all at P<0.01). The
thickening of inner retinal layer,loosening of retinal tissue,vacuolus degeneration of cells and decrease of RGCs were
seen in the RIRI eyes. The relative expressing levels of the JAK2 mRNA and STAT3 mRNA in the retinas were
significantly different among the groups (F=111.239,129. 539 ;both at P<0.01) ,and the relative expressing levels
of JAK2 mRNA and STAT3 mRNA in the retinas were significantly increased in RIRI 6-hour, 12-hour,24-hour and
48-hour groups in comparison with the normal control group (JAK2 mRNA:z=3.504,5.102,4. 679 ,4.213;all at P<
0.01.STAT3 mRNA.:=6.541,8.787,5.693,5.898;all at P<0.01). Conclusions The retinal morphology
appears to be abnormal and RGCs are evidently decreased in rat eyes with RIRI, and the expressions of JAK2 and

STATS3 in the retinas are simultaneously up-regulated , indicating that JAK-STAT signal pathway is involved during the
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RIRI process.

[ Key words] Retina; Ischemia reperfusion injury; Signal transduction pathway; Retinal ganglion cells;

Janus kinase signal transducer and activator of transcription; Rats, Sprague-Dawley

Fund program: Natural Science Foundation of Shaanxi Province (2016JM8121)

LB R I~ 5 B A5 (retinal ischemia
reperfusion injury, RIRT) J& AR &Ll PR _E & UL (1) £ Fp 40
oA % . 54 3 s (] 1% 9 38R 48 40 3 R, 400 ) S v ok
3y Jok BHL2E | 20 DA A 28 5 O IR S5 R g 1t 6 M s 2 i
PR & R Ay e i 4 HIR i 400 1) I 1 948 1 s 40 o) 2 g
ST B g sk — 2B 2k o RIRT A9 B ML ) 52 2%,
BIF 42T 20 M 0 22 47 4 A5 A2 RIRT B
LS B Janus BT 5 RS T 5 R
i T ( Janus kinase signal transducer and activator of
transcription , JAK-STAT) {5 5 i J% & 3 4E 5k 5 & LK)
G o 3@, izs 5 M A& e TR
SRR EE R, KAES SR AL LRSI
1M 2% 58 e I8 240 B 1Y) 43 A, T HL 2 5 B 22 R BRI 1Y
PR R BRI SS T RIRL i HE
Dy i B2 v AN AE, A WF 58 0008 i3 WL 4¢ JAK2 &) STAT3
TER B RIRT i3 R R 8 22 4L, 81T JAK-STAT {5 %5
i g% AE RIRT i 2 v al REAY 1 A BIL A

1 #MR57FE

L1

111 S28esh¥y Ko dl  IE %3 3 U84 SD R
40 (V92 3838 KA S g L B AL | 1A (200
25) g, MERFEANFR o SR BEAL R0 254 K B BEHL 2

ARG 6 h (12 h 24 h F148 h 4,441 10 2 (T3 —
W HR AR Sk = AR BR 55— 00 BR Ky 1F % % B8, R 54T fa 4b
B ABIESE 7 G830 3 VG 4 58 3 R A R AR B S e s e
PRz o dE , S5 50 2 ) Y IR SR RN RSB ARVO ¢
T B A I

1.1.2 F29A0 B0 1% 5 B Z i (5%
EL BN 1 g ¥ T 100 ml ZE4R/K) 5 St Bl STAT3 Hi 5
FEBUAR bt iR JAK2 Z g SR (32 [ Cell Signal 24
Al s IESTR 1eG 40 DI EE R SR f R -4 R -
T E ALY B 5 5 W) (streptavidin-biotin complex , SABC)
B 2H 2~ g (0 1R & (DU L 7 A= ) TR AT PR
5] 5 Trizol | 52 B %€ )6 % PCR i 7] & L JAK2 K&
STAT3 GAPDH B|¥( H A TakaRa =¥ THFEAF) o
1.2 Kk

1.2.1 RIRI BRI EES, S MOCER 7 1 /R 0 7 ik
AR R RIRT A, HT 1% 5% 2 F % B 30 mg/kg
A7 R BRI PN 3 SRR T KBS, SR TR TR T 35 S TR R
VO R R AT MR SR TR R T o 8 32 4 A 3R KO i VA 1Y 4
524 3K B BT TR U AR P 2 o i E AR BRI B B
VO TE i 2 K B 150 em Ab, MK BUER K T 5 &
110 mmHg(1 mmHg=0. 133 kPa) , . B 7] W, K BBk 45
PR 1, T R 3 T R AR 1, R A IR BT AT UL A Y
TH. FEIE R EIRES 60 min & H 5wk £k, o] I



. 692 - th ARSI IR R 2% 75 2017 4F 8 H A5 35 %45 8 ] Chin J Exp Ophthalmol , August 2017, Vol. 35 No. 8

T IR R R 245 I P € TR O 0E T, R OO SRR SR A £ 65
ML RIRT 385 457 2

1.2.2 20210 H 2 00 4 B A B I R 285 1 8 4k R
BREAYAR K B B ) BRHR 3 0 A7 W A0 3, P47 T el 2 Ok
A R o TEMAR A 2 mm NIEZEY) 4 5K, U0 A
JEEE S wm, BT BB S AR B A b, 60 C R AR
A B UR O DI N R AR LN S e R X 7 €l DR 28
PR 5 2H 2R 235 4 A5 Ak

1.2.3 Sy 20 2000 2 G (0 12 4G I A0 7 A3 K B 19 JE
H STAT3 F1 JAK2 Bk 05 TiEM G 6.12 .24 #l
48 h, & AT BHE DL VA AL FE 5 H SD KRB, 4 BR IR
BRI WA P AT TR R o TE
M2 mm NS 4 3K VT RN S wm,
AT R f g g 800 B =K, vz 2
P, U1 R F st & 4> % 3% H, 0, B A HTE, 43 5
TN S BT Bl STAT3 B e B ST 4K (12 200) F 4 HT B
JAK2 Z 3aBEdiiA (1:200) ,4 Cp &I F &, 2RI
PBS ¥ 3 Uk, &K 3 min; i M0t T4 186 (1 ¢
200) , Z i JF B S0 min, M DAB Je {5, B o S
OB T WLEE, 200 i A B A0 o R/ B4 i B L i B %
A BT €0 JORE 2 Ry FH S 0, TIE v € AURE 3 Sy 9
ik, 1E LEICA IM50 5 4 [ 3 & % B 450 i R 5
400 156 W AUEE N 5 7K U0 R AR 90 UL B R RS, o 2y
VI 4 ASALEF BEAT S0 M7, TR Leica Qwin V3 43z 2 41
2703 A R T, IF LATC BH Pk 7= 9 Ak W O 3 Ol 7
(E ARAT P B0 (A) {HL .

1.2.4  SEmh 52Ot E & PCR kA I A0 k9 i 4 21
JAK2 mRNA F1 STAT3 mRNA fyFix A 4H 0 T =
FOHEBL A0 38 5 1 SD KB, 4% BR IR Bk 5 7 BP & T
VKB DR AR, 22 B e bR A0 B A, T S BB R
MR, BT & wm R E AR R M
(diethypyocarbonate , DEPC) b ¥ i 49 EP & /v, 37 B &
T =70 C AR VKA h -7 4% Trizol 177 & U6
FEIOK B 9 AL 40 4 RNA SR FH S 2¢ )6 % = PCR
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T BB BEL LA BT S B0 WL B T2, Wen 250 SR
o RE 20 2R AL 2406 FT Western blot 35 #6517 BB A ME /)
b B R 1L S STAT3 Y B B2 AL /K 7, K BLBR L) 6 h
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S5 A 1 BRI HE I, JAK-STAT 3% 42 1 30 o i 5
RGCs JHT-H %,

Boyd 45"/ fE RGCs £ S 5% 35 W v hn A 1 40 i Ay
#-10 (interleukin-10, IL-10) , % 3 RGCs A 1= 2 M
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