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Inhibition of Gene Expression of VEGF, PECAM and Neovascularization of
Retina by Cyclic Heptadepsipeptide
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Abstract: [Objective] To investigate the effects of two novel fungus—derived cyclic heptadepsipeptide (Hep-A
and Hep-B) on retinal gene expression of vascular endothelial growth factor (VEGF) and cellular adhesion molecules
(PECAM, ICAM-1, and VCAM-1) and neovascularization in a mice model of oxygen—induced ischemic retinopathy.
[Methods] To set up the ischemic retinopathy mice model. At 12 d the mice were put back in room air and treated
with subcutaneous injection of vehicle (Group 1, n=7) 10 mg/kg Hep—A (Group 2, n=6), 10 mg/kg Hep-B (Group 3,
n=6), or twice a day. Five days later the left eyes were nuclealed, the relina was dissected and the RNA was extracted
immediately then to perform the real time RT-PCR. The ¢DNA ratio of each above target gene/S16 (housekeeping
gene) was calculated. After nucleated the left eye, the mouse was perfused with fluorescein—dextran and the right eye
was nucleated and the retinal flat—-mount was made. The areas of the retinal neovascularization was tested under

microscopy and recorded by a vadio camera and frame grabber, and then quantitated by Image—Pro Plus sofeware.
The data were analyzed by ANOVA software.[Results] The retinal VEGF/S16 ¢DNA ratios were: Group 1 (0.554+
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0.050), Group 2 (0.355+0.037), Group 3 (0.287+0.051). The PECAM/s16 ratios were: Group 1 (2.050+0.249), Group 2
(1.228+0.153), Group 3 (1.027+0.210). Compared to vehicle—-treated mice, VEGF mRNA expression decreased 36%
and 48.2% (P=0.001), PECAM mRNA expression decreased 40.1% (P< 0.05) and 49.9% (P< 0.01) respectively in the
retina of mice treated with Hep—A or Hep—B. ICAM-land VCAM-1 gene expression did not change. The retinal
neovascularization areas were: Group 1 (1.06+0.03)mm¥eye, Group 2 (0.17+0.01)mm%¥eye, Group 3 (0.11+0.01)mm*
eye. The area of retinal neovasculanzation in Hep—~A or Hep-B treated mice was significantly reduced (P< 0.001)
compared to vehicle~treated mice.[Conclusion] The analogs of cyclic heptadepsipeptide potently inhibit VEGF,
PECAM gene expression and retinal neovascularization in oxygen—induced ischemic retinopathy mice.
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Table 1 Gene-specific primer for real-time RT-PCR

Gene Inner~primer Outer-primer Product size (bp)
ICAM-1 5 CATCGGGGTGGTGAAGTCTGT3 STGTCGGGGGAAGTGTGGTC3 625
PECAM 5'GTGGAAGTGTCCTCCCTTGA3 5‘GCCATTAACTAGCGCCTCTG?3 340

816 5 TGAGATGGACTGTCGGATGG3 5'CACTGCAAACGGGGAAATGG3 240
VCAM-1 5'CAGGATTTTGGGAGCTGGTA3 5'CCCAGGTGGAGGTCTACTCA3 449
VEGF S TTACTGCTGTACCTCCACC?3 5'ACAGGACGGCTTGAAGATG?3 189

ICAM-1: intercellular adhesion molecule—1, PECAM: platelet endothelial cell adhesion molecule, VCAM-1: vascular cell adhesion molecule-1,

VEGF: vascular endothelial growth factor
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Fig. 1 Ratio of VEGF/S16 mRNA expression
* P =0.001, compared to placebo group, LSD-¢ test
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Fig. 2 Ratio of PECAM/S16 mRNA expression
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Fig. 3  Fluorescein—labeled retinal whole mount changes of the inhabitation to neovascularization by Hep-A and Hep-B

3.1 (x100) and 3.2 (x400): Placebo~treated mouse with ischemic retinopathy, large area of nonperfusion close to center of the retina and

extensive high fluorescein of neovascularization; 3.3 (x100) and 3.4 (x400): Hep-A treated mouse with ischemic retinopathy, smaller

avascular area and a few patches of neovascnlarization; 3.5 (x100) and 3.6 (x400): Hep-B treated mouse with ischemic retinopathy, smaller

avascular area and tiny patches of neovascularization
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