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Expression of HIF-1 signaling pathway in the intraocular
hypertension model of rats
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Abstract Objective: To evaluate the expression of hypoxia inducible factor-1 (HIF-1) signaling pathway in the state of
intraocular hypertension. Methods: We established an intraocular hypertension model of BN rats model of

BN rats through the injection of magnetic microspheres into anterior chamber angle, and then evaluated this
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Keywords

model by measuring the survival rates of retinal ganglion cells (RGCs) through retrograde Fluorogold labelling.
Western blot was used to detect the protein expression of HIF-1a, vascular endothelial growth factor A (VEGF-A)
and erythropoietin (EPO) in the retinal tissue, and HIF-1a protein’s alterable trend as well as its relationship
with intraocular pressure (IOP) was analyzed. Results: The IOP was (40.33£2.94) mmHg at the first day after
elevation, (68.83+2.85) mmHg at the third day, and (43.67£2.94) mmHg at the tenth day, then kept stable later.
The survival rates of RGCs among central, middle and peripheral retina decreased from 61.1%+1.6%, 68.5%+2.0%,
73.6%%1.5%, at the second week to 33.2%+1.8%, 43.4%+2.4%, 51.4%+2.1% at the third week, the differences were
statistically significant (P<0.01). The protein expression of HIF-1a, VEGF-A and EPO reached the peak at the
third day when the IOP was at the highest level, then decreased with the drop of IOP. The correlation coefhicient
between the protein gray value of HIF-1a/GAPDH and IOP among the 3 day, 7" day, 2 weeks and the control
was 0.977, 0.886, 0.763 respectively (P<0.01). Conclusion: The expression of HIF-1a had a positive relationship
with IOP in certain condition, and the early activation of HIF-1 signaling pathway might play an important role in
the process of glaucoma.

intraocular hypertension; retinal ganglion cells; hypoxia inducible factor-1; vascular endothelial growth factor A;

erythropoietin
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Figure 1 Anterior ocular segment before and after injection

(A) ST AN (B) W A5 1 THR T B BRAH G0 (% 16) 5 (C) R AT AI(D) A% 5 s A HE Y (15 10 ( x 200) .

Anterior segment radiography before (A) and after (B) injection respectively ( x 16); HE staining of anterior chamber angle before (C) and

after (D) injection respectively ( x 200).

R EZEAINEEEENEMN BN RAMSREAREMNSME(x £s)

Table 1 IOP measurement between the intraocular hypertension (IOP) and the control group at different time points before and

after injection (¥ £ 5)

HE}Ti/mmHg
EPN EADS 3K R 10K ESUSN 17K EVIPN

R 2 18.67 £ 1.63  40.33+2.94 68.83+2.85 56.17+2.64 43.67+294 39.50+235 36.67+3.01 34.67+3.08

vl

X HEZH 19.05+1.89 20.17+231 19.00+1.79 19.83+1.60 19.16+2.40 20.17+1.47 18.83+1.72 20.17+1.72

AN

P >0.0S <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Figure 2 Comparison of IOP curves between the IOH and

control groups
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Compared with the control group, **P<0.01.
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Figure 3 RGCs retrograde labelling of retina between the IOH and control groups ( x 400)
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Figure 4 Bar chart of RGCs retrograde labelling of retina between
the IOH and control groups
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Figure S Expression of retinal HIF-1aprotein between the IOH and
control groups
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The GAPDH was taken as internal control and the grey value was
analyzed. (A) Band of Western blot; (B) analysis of the grey value
of relevant band. Compared with the control group, **P<0.01; the

multiple comparisons among the IOH groups, “P<0.01.
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Figure 6 Scatter diagram of retinal HIF-1a protein and IOP
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Positive relationship of HIF-1a protein and IOP among the 3-day group (A), the 7-day group (B), the 2-week group (C) with the control

respectively.
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Figure 7 Expression of retinal VEGF-A and EPO protein
between the IOH and control groups
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The GAPDH was taken as internal control and the grey value
was analyzed. (A) Band of Western blot; (B) Analysis of the grey
value of VEGF-A band; (C) Analysis of the grey value of EPO
band. Compared with the control group, **P<0.01; the multiple
comparisons among the IOH groups, “P<0.01.
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