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Intra-arterial thrombolysis for retinal artery occlusion: the 

Calgary experience: 10-30 mg rtPA (none CRAO>20/300)
Can J Nrol Sci. 2005 Nov;32(4):507-11.

Vitreous surgery with direct CRA massage for CRAO 

(2 M postop BCVA:  3L; n=6/10) Eye (Lond). 2009 Apr;23(4):867-72. 

Embolus-induced BRAO with initial BCVA < 0.5: 

TYE restores a perfusion & vision. Chao et al.（趙效明）
Retina Cases Brief Report. 2013 Summer;7(3):210-6.

栓塞引發網膜分支動脈栓塞；視力<0.5 (n=6):
激光栓子切除術復灌流（16 M postTYE BCVA:4L）



Avastin + Kenacort;

TYE for single embolus;

Viagra for many emboli

Retinal Cases & Brief Reports. 7(3):210-216, 2013
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Chao et al.

Cutaneous and Ocular Toxicology, 25: 1–10, 2006

(also accepted by Human and Experimental Toxicology)



Chao et al., 2006. 

Cutaneous and Ocular Toxicology, 25: 1–10

(also accepted by Human and Experimental Toxicology)

Chao et al.

Cutaneous and Ocular Toxicology, 25: 1–10, 2006

(also accepted by Human and Experimental Toxicology)





Fe-induced .OHs Kill Retinal Cells In Vivo: Ferulic Acid Effect

Hum Exp Toxicol. 27(4):327-39, 2008 Chao et al.

鐵誘導. OH損傷網膜細胞：阿魏酸療效

Chao et al.

Cutaneous and Ocular Toxicology, 25: 1–10, 2006

(also accepted by Human and Experimental Toxicology)



Chao et al.

Cutaneous and Ocular Toxicology, 25: 1–10, 2006

(also accepted by Human and Experimental Toxicology)





Ferulic acid * attenuates retinal I/R by scavenging .OH
J. Ocul. Pharmacol. Ther., 24(5):461-72, 2008

阿魏酸吞噬氫氧根游離基，明顯地減弱網膜缺血損傷

2008年3月通過“ferulic acid”療效之中華民國發明專利
(適應:網膜缺血、青光眼及老年黃斑病；
證號:I353248；效期:2028年3月；發明人:趙效明；專利權人:台北榮總)

預防或治療 “網膜缺血”或“wAMD”上，具學術、臨床貢獻
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Sham 60 min (n=4)

HIOP 60 min+vehicle (n=5)

HIOP+FA 0.5 nmole (n=4)

HIOP+FA 0.1 nmole (n=4)

HIOP+TMP 0.5 nmole (n=4)

 * † 
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J Ocul Pharmacol Ther. 2010 Jun;26(3):249-57



H2O2 oxidative stress in hRPEs: Effects/mechanisms of mannitol
J Ocul Pharmacol Ther.,26(3):249-57, 2010 

過氧化氫對人類網膜色素上皮細胞之氧化壓力：甘露醇作用及機制

Mannitol:  ROS,  lipid peroxides,  catalase,  SOD

甘露醇治Brain edema

Wet AMD: 預防或治療上（IRF, SRF or RPED），具學術、臨床貢獻



J Ocul Pharmacol Ther. 2010 Oct;26(5):421-9

Correspondent  Author



H2O2-induced oxidative stress in hRPE cells: 

baicalein scavenged ROS & MMP-9 & VEGF expression
J Ocul Pharmacol Ther. 2010 Oct;26(5):421-9

人類網膜色素上皮細胞之過氧化氫的氧化壓力：
黃芩素吞噬氫氧根游離基、基質金屬蛋白酶-9/血管內皮生長因子的表達

Anti-VEGF: avastin/lucentis/eyelea

預防或治療“wAMD”上，具學術、臨床貢獻









1. Retina I/R: Effects & Mechanisms of S-allyl L-cysteine

J. Ocul. Pharmacol. Ther.,  28(2):110-7, 2012 Chao et al.

S-烯丙基-半胱氨酸（SAC）對網膜缺血損傷的作用及機制

產（睛明舫）、官（潘）、學（陽明藥理所）、醫（振興醫院）
: 兩岸學術交流 & Food Science貢獻

SAC:  HIF-1, VEGF, MMP-9CNV induction factor（元凶）
預防或治療 “網膜缺血”或“wetAMD”上，具學術、臨床貢獻
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J. Ocul. Pharmacol. Ther.,  28(2):110-7, 2012 Chao et al.



J. Ocul. Pharmacol. Ther.,  28(2):110-7, 2012 Chao et al.









Exp Eye Res. 2010 Apr;90(4):528-34
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Chi-Ju-Di-Huang-Wan protects against retinal ischemia in the rat,

 MMP-9 &  p38 MAPK

Ji-Min Cheng1, Xiao-Qian Liu2, Jorn-Hon Liu3, Wynn Hwai-Tzong

Pan4, Xiu-Mei Zhang2, Lei Hu1*§, Hsiao-Ming Chao3,4,5*§

Accepted by Chi Med & Published in Early 2016
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Chao et al., Accepted by Chi Med & Published in Early 2016
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Chao et al (2008). Iron-generated Hydroxyl Radicals Kill Retinal

Cells In Vivo: Effect of Ferulic Acid

Chao et al (2008). Ferulic acid, but not tetramethylpyrazine,

significantly attenuates retinal ischaemia/reperfusion-induced

alterations by acting as a hydrodyl radical scavenger

Liu et al. (2010). Therapeutic effects and mechanisms of action of

mannitol during H2O2-induced oxidative stress in human retinal

pigment epithelium cells

Liu et al. (2010). Baicalein significantly protects human retinal

pigment epithelium cells against H2O2-induced oxidative stress by

scavenging ROS, and down-regulating MMP-9/VEGF expression.

Liu et al. Baicalein protects against retinal ischemia by anti-

oxidation, anti-apoptosis, downregulation of HIF-1α, VEGF and

MMP-9, and upregulation of HO-1

Chen et al (2011). The effects and underlying mechanisms of S-allyl

L-cysteine treatment of retina after ischaemia/reperfusion . In

Revision (HIF-1α)

Resveratrol mitigates rat retinal ischemic injury: roles of MMP-9,

iNOS, and HO-1



Protection/mechanisms of Dendrobium nobile Lindl in retinal ischemia

金釵石斛對於視網膜缺血的保護效果及機轉





Retinal ischemia: Xuefu Zhuyu Decoction’s effect & mechanisms

對於視網膜缺血的保護效果及機轉



CHGH104：

Retinal ischemia: Xuefu Zhuyu Decoction’s effect & mechanisms 

Sham

XFZYD2.7 + I/RXFZYD1.35 + I/R I/R + XFZYD2.7

Vehicle + I/R 
† † †*



A comparison of cortical & retinal stem cells

in self-renewal & differentiation:
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Early “Prevention”—Nutrient 上功治未病
Beverage

Tea (EGCA) Chao et al., Exp. Eye Res. 90(4):528-34, 2010.

Red Wine (Resveratrol) Chao et al., J. Ocul. Pharmacol. Ther. 29(1): 33-40, 2013.

Food

Asian:  

S-allyl L-cysteine (garlic大蒜) Chao et al., Am. J. Chin. Med. 28(2):110-7, 2014

Ferulic acid (當歸川芎) Chao et al., Hum Exp Toxicol. 27(4):327-39, 2008

CJDHW (枸杞), MS submitted Leung et al (2001), IOVS;42(2):466-71.

Western:

Olive

Gingko biloba (dementia)

Lutein (macula), Vitamin E (ML Ko et al), Vitamin A (RP)



Early “Treatment”--Neuroprotectant in Eurocondor Project中工治欲病

Whether topical brimonidine & somatostatin can prevent/arrest 

develop./progress. of early stages of DR & neurodeg.

Alphagan-P (Brimonidine)

Saylor et al. Experimental & Clinical Evidence for Brimonidine as an Optic Nerve &

Retinal Neuroprotectant. Arch Ophthalmol. 2009;127(4):402-406.

Chao HM & Osborne NN. Topical clonidine protects the rat retina from I/R by

stimulating 2 adrenoceptors & not by imidazoline receptors. Brain Res. 2001;904(1):126-36.

Somatostatin生長抑素
Neuropeptides, trophic factors, & others providing morphofunctional & metabolic protection

in experimental diabetic retinopathy. Int Rev Cell Mol Biol. 2014;311:1-121.



研究主題及發現
Neuroprotection: 西、傳醫、食、胞；基因

學術貢獻與創新
預防或治療、兩岸四地、產官學醫；專利

研究關聯性與整體性
“網缺”：胞、動、人（IRB、科技產業）

未來研究方向與展望
臨床：VO, NTG, DR, wet AMD (Retina ischemia vs Stroke) 

學術：研究關聯性與整體性 (Retina vs Brain)
共同解決人類醫學難題 (Global)

Thanks for your attention



Primary cell culture：Pig/human/rat RPE or RGC-5 cells

• Pre-administration (15-min) of SAC/Baicalein or vehicle (PBS).

• H2O2 induced oxidative stress or 

oxygen glucose depriviation

• Analysis

1) MTT assay

2) ROS assay

3) Western blotting & ELISA

4) Real-time PCR
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• RGC-5 cell

• RPE cell

2D culture



3D culture
• RGC-5 cell

Day 1 Day 3 Day 5

Day 7 Day 14


