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[ Abstract] Objective To investigate the inhibitory effect of specific inhibitor of necroptosis necrostatin-1
(Nec-1) on necroptosis of retinal ganglion cells (RGCs) in rats with acute ocular hypertension.  Methods
Twenty-four adult male Sprague Dawley rats were randomly divided into normal control group, model control group,
Nec-1 treatment group and negative control group by random number table method, with 6 rats in each group. High
intraocular pressure (IOP)-induced ischemia and reperfusion model was established through anterior chamber irrigation
of 0.9% sodium chloride solution in left eyes of the rats, raising the IOP to 110 mmHg (1 mmHg=0. 133 kPa) for
60 minutes. Nec-1 (4 mmol/L,2 pl) or dimethyl sulfoxide (2 wl) was intravitreally injected immediately in Nec-1
treatment group and negative control group following modeling, respectively, according to grouping. No intervention was
administered to the normal control group. Paraffin sections of rat retinas of the left eyes in different groups were
prepared seven days after modeling. The retinal structure was observed by hematoxylin-eosin staining, and the
expression levels of thymocyte antigen-1 ( Thy-1) and glial fibrillary acidic protein ( GFAP) were detected via
immunohistochemical staining. All animal experiments were approved by an Ethics Committee of Tianjin Union
Medical Center ( No.2017 Quick audit CO1). Results Seven days after modeling, compared with normal control
group, the retinal nerve fiber layer was thinner in model control group and negative control group,and the RGCs were
arranged loosely,and cells in the inner nuclear layer were reduced and arranged disorderly, and cells in the outer

nuclear layer were normal or enlarged. Compared with model control group and negative control group,the nerve fiber
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layer was thickened and the number of RGCs was significantly increased in Nec-1 treatment group. The number of
Thy-1-positive RGCs was decreased in model control group, negative control group and Nec-1 treatment group than
normal control group,and there were more Thy-1-positive RGCs in Nec-1 treatment group than model control group
and negative control group. The integrated absorbance (A) value of GFAP protein in normal control group, model
control group,negative control group and Nec-1 treatment group was 47.209+15.311,116.220+18.194,116. 382+
19.020,92. 818 + 10. 236, respectively, showing statistically significant differences among them ( F = 24.675,
P<0.001). The integrated A value of GFAP protein was significantly increased in model control group, negative
control group and Nec-1 treatment group than normal control group, and the integrated A value of GFAP protein in

Nec-1 treatment group was lower than that in model control group and negative control group, with statistically
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significant differences (all at P<0.05).

necroptosis of RGCs in rats with acute intraocular hypertension.

Conclusions  Nec-1 can promote RGCs survival by inhibiting the
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Figure 1 Histopathological staining of rat retinas ( HE x400, bar =
100 pm ) A: Rat retinal structures of normal control group were
normal  B: The nerve fiber layer of rats in model control group was

thinner; the number of RGCs decreased and the arrangement was loose
C:The nerve fiber layer of rats in negative control group was thinner; the
number of RGCs was reduced and the arrangement was loose
D: Compared with model control group, the nerve fiber layer was

thickened , and the number of RGCs was increased, and the arrangement of

RGCs was more regular in Nec-1 treatment group
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50 wm)  Thy-1 6 SR RGCs A 20 A% ol 4N i 5 5% 8 4 € e
B A IEHE X B B IR R Thy-1 FHE 6 B A AL RS B4
Thy-1 Je (B k55 C.BIPEXT IR Thy-1 Je W k55 D:Nec-1
A B4 Thy-1 Y ¢ ] G443
Figure 2 Thy-1 staining of rat RGCs ( DAB X200, bar=50 wm)
The nuclei or cytoplasm of Thy-1 staining-positive RGCs were yellow-
A Rat retinas of normal control group were Thy-1
B: Thy-1

significantly weakened C:Thy-1 staining of negative control group was

brown staining
staining-positive staining of model control group was
significantly attenuated D :Thy-1 staining of Nec-1 treatment group was

significantly enhanced

59 (18 3) o 41 GFAP F- ¥R 73 W't JBE {E 1A L 5 22

SAH G X (F=24.675,P<0.001) , Hf 5 1F %
Xt B LA AT B2 BA PR X B2 AT Nece-1 Ab BEZH
GFAP - 3 BUST W O B2 A W1 &t iRi 5 Nec-1 A 341
GEAP - 34 B3 W o't JE (0 0 78 X 68 2 0 I 128 6t 21
PR, 22 5 9 GE it 2 L (3 P<0.05) (K 1),
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S
® A L L

B3 ZMAKXKBRWME GFAP k% & & ( DAB x 400, fr R =
100 pm)  GFAP FAMEYe (6 AR (5 A IE & X 4] GFAP fE i 4
SFRZHTAERE BB A GFAP K% IE 7 X It 20 W]
BRI CoB X BRZH GFAP 22 35 35 IE 3 X JC2H WY W 4% Jn
D Nec-1 4b #LZH W1 M i 25 2 B TE 2 ik GFAP
Figure 3 Expression of GFAP protein in rat retinas ( DAB x 400,
bar = 100 pm )
yellow A ;Weak expression of GFAP was found in the nerve fiber layer

Positive staining of GFAP protein was brownish
of normal control group B Significantly increased expression of GFAP
than normal control group was found in model control group

C: Significantly increased expression of GFAP than normal control group
D : Scattered expression of GFAP

was found in various layers of Nec-1 treatment group

was found in negative control group

x1 HFHAXKRAMEAEEF GFAP
FHRY WA EE LB (xs)

Table 1 Comparison of integrated absorbance
values of GFAP protein in rat retinal cells

among various groups (xzs)

4151 FEA GFAP [ 5F- ¥ R 43 WOl JE {F
TEH ) B4 6 47.209+15.311

[ EAROEE] 6 116.220+18. 194*

34 ) IR 20 6 116.382£19. 020°
Nec-1 4bF 25 6 92.818+10. 236"

F A4 24.675

P{H <0. 001

U« 5 1E 0 IR Hoke " P<0. 055 5 SR X IR 41 He 8, " P <0. 055 5 ]
PEXT B M BELOP < 0.05 (B R 2% 4r B, LSD- £ )
GFAP . Jig it J5 27 2 i M 2R

Note ; Compared with normal control group, * P<0. 05 ; compared with model

control group,”P < 0. 05; compared with negative control group, °P<0. 05
(One-way ANOVA, LSD-¢ test)

Nec-1:necrostatin-1

GFAP: glial fibrillary acidic protein;
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LK : %% £ 2% 3% 23 (integrin-linked kinase)
siRNA ; /N T3 RNA (small interfering RNA)
AAV . I% #8595 5 (adeno-associated virus)

PEL. # FLAk B N B N TSR AR # AR ( phacoemulsification cataract extraction combined with intraocular lens implantation )

PACG : Jf & V1 f4 1 75 B IR ( primary angle-closure glaucoma)
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