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Abstract:   
 

Targeting of integrins has been shown to be an effective approach for anti-cancer therapy. Disintegrins are peptides 
originally isolated from snake venom that avidly attach to human integrins. The RGD disintegrin isolated from 
southern copperhead venom, contortrostatin (CN), was shown to be a highly effective anti-cancer agent in several 
animal models of cancer. Although the pharmacological properties of CN made it an intriguing molecule for anti-
cancer therapy, only limited quantities are available in venom. Therefore, we have developed a recombinant 
expression system that allowed us to prepare a modified version of the venom disintegrin, which we call vicrostatin 
(VCN). VCN was rationally designed by incorporating the COOH-terminal 6-amino acids of another disintegrin 
(echistatin) isolated from Echis carinatus snake venom. Echistatin has high binding affinity to integrin α5β1. By 
making this substitution to the CN sequence, VCN (69 amino acids) has 13-fold enhanced affinity for α5β1 compared 
to CN, while retaining essentially identical binding affinity to integrin αvβ3 and only slightly depressed affinity to 
αvβ5.  All three of these integrins are involved in tumor invasion and metastasis. In our earlier sudies we used IV 
delivery of a liposomal formulation of VCN for breast cancer therapy with excellent efficacy, but have more recently 
turned our attention to ovarian cancer. Localized intraperitoneal (IP) chemotherapy is highly desirable for ovarian 
cancer (OC). However, due to extreme toxicity of presently used chemotherapeutic drugs many patients stop 
therapy due to side effects, despite a significant survival benefit following IP chemotherapy. One of the major 
advantages of VCN is it only binds to activated integrins displayed by invading cancer cells or angiogenic vascular 
endothelial cells, and therefore has minimal toxicity. We used a mouse model to evaluate IP treatment of established 
OC using VCN impregnated in a viscoelastic gel called Oxiplex. This approach provides high-concentration, local 
treatment, and sustained drug delivery. SKOV3 OC spheroids were directly injected IP into immunodeficient mice. 
The tumor cells were stably infected with the luciferase gene enabling us to utilize imaging to follow tumor 
dissemination. There is strong evidence that spheroids are involved in OC implantation and invasion clinically, 
creating chemotherapy resistant micrometastases. In our studies, the implanted spheroids were allowed to become 
established for 4-days at which time treatment was initiated. We evaluated a control consisting of gel alone, VCN 
impregnated gel, saline solution of VCN, each delivered IP once per week at the optimum dose. After 4-weeks of 
therapy in the VCN-treated animals there is virtually no tumor discernible by gross observation or by luminescent 
imaging, while in control animals there is widespread OC dissemination. 
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