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development as well as the nealing or wounas.

But it also plays an important role in the formation of cancer because, like any other
body part, tumors need a blood supply to thrive and grow.

In the early 1970s, the late investigator Judah Folkman first reported research showing
that the formation of cancer depends on angiogenesis. Since then, many antiangiogenic
compounds have been developed to stop cancers from growing or progressing — the
idea being that choking off the blood supply would starve the tumor.

Blood vessels supply tumors with the nutrients they need to grow.

Today there are about a dozen antiangiogenic cancer drugs that have been approved by the US Food and Drug Administration, such as bevacizumab
(Avastin®), which is used in the treatment of glioblastoma brain tumors and kidney, lung, and colorectal cancers. There are other antiangiogenic drugs
in use as well, including several for treating kidney cancer. In addition, there are many experimental angiogenesis inhibitors in clinical development.

Some of these drugs have been shown to extend the lives of patients with advanced cancer, but overall they have not lived up to their early promise. We
spoke with Memorial Sloan Kettering cancer biologist Robert Benezra about why this is the case.

Focus on the Tumor’s Environment

“One of the main questions in the field right now is, ‘Why aren’t angiogenesis inhibitors working like we expected them to?”” Dr. Benezra says. “In the
clinic, they have shown some benefit in combination with chemotherapy, but the effect is not nearly as dramatic as people had hoped. Now we’re starting
to get some ideas about why that might be.”

He explains that one reason for this might be “factors in the tissues surrounding the tumor that are conspiring against the effectiveness of antiangiogenic
drugs.” These tissues — made up of immune cells, signaling molecules, and connective tissue, among other things — are collectively known as the
tumor microenvironment.

Most of the angiogenesis inhibitors currently in clinical use target a protein called VEGF (pronounced veg-EFF). VEGF is a signaling molecule sent out
by tumors to recruit the cells that form blood vessels.

According to Dr. Benezra, many experts now believe there are certain kinds of white blood cells in the tumor microenvironment producing a factor that
allows tumors to bypass the need for VEGF in their formation of new blood vessels.

“Another idea is that the extracellular matrix, basically the glue that holds cells to the tissues, is somehow blocking the access of antiangiogenic drugs,”
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he adds. “One area of research is to use other compounds to modulate the extracellular matrix and make it more permeable to anti-VEGF therapy.”
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Searching for Other Targets

Dr. Benezra and his team, as well as many other investigators, are looking for molecules other than VEGF that could be targeted to block angiogenesis.
He explains that VEGF is used not only by tumors to recruit blood vessels, but by healthy tissue as well.

“Some of the side effects seen in patients treated with antiangiogenics happen because these drugs are also targeting normal blood vessels,” he says.
These side effects can include high blood pressure and problems with bleeding and wound healing.

“There are other molecules that are more specific to tumor blood vessels, and | think these are better targets,” he adds.

He and his colleagues have identified a class of proteins called Id that are expressed in early precursor cells to tumor blood vessels but not in normal
blood vessels. He is currently consulting with a small biotechnology company that is starting to evaluate these Id inhibitors in mice, not only for cancer
but also for macular degeneration, an eye disease characterized by the overgrowth of blood vessels, which can lead to blindness.

Back to top ~

PREVIOUS

In the News
NEXT

Research Suggests Potential Immune Therapy for Preventing Breast
Cancer Metastasis

Connect

Contact us
Locations

APPOINTMENTS
800-525-2225

About MSK

About us

Careers

Giving il

Cancer Care

Adult cancer types

Child & teen cancer types
Integrative medicine

Nutrition & cancer

What Is Angiogenesis? 2/3


https://www.mskcc.org/news/in-the-news
https://www.mskcc.org/news/research-suggests-potential-immune-therapy-preventing-breast-metastasis
https://www.mskcc.org/contact
https://www.mskcc.org/locations/directory
tel:8005252225
https://www.instagram.com/memorialsloankettering/
https://www.facebook.com/memorialsloankettering
https://twitter.com/MSKCancerCenter
https://www.youtube.com/user/mskcc
https://www.linkedin.com/company/memorial-sloan-kettering-cancer-center/mycompany/
https://www.mskcc.org/about
https://careers.mskcc.org/
https://giving.mskcc.org/?utm_source=MSKCC&utm_medium=referral&utm_campaign=footer&utm_content=NAV_LM_GN_MAD
https://www.mskcc.org/cancer-care/types
https://www.mskcc.org/pediatrics/cancer-care/pediatric-cancers
https://www.mskcc.org/cancer-care/diagnosis-treatment/symptom-management/integrative-medicine
https://www.mskcc.org/experience/patient-support/nutrition-cancer

Find a doctor

Research & Education

Sloan Kettering Institute
Gerstner Sloan Kettering Graduate School Il

Graduate medical education

MSK Library il

Communication preferences
Cookie preferences

Legal disclaimer
Accessibility statement
Privacy policy

Price transparency
Public notices

© 2024 Memorial Sloan Kettering Cancer Center

What Is Angiogenesis? 3/3


https://www.mskcc.org/doctor
https://www.mskcc.org/research/ski
https://www.sloankettering.edu/gerstner
https://www.mskcc.org/hcp-education-training/graduate-medical-education
https://library.mskcc.org/
https://www.mskcc.org/
https://c.mskinfo.org/subscriptionpreferencecenter
https://www.mskcc.org/legal-disclaimer
https://www.mskcc.org/privacy/website-accessibility-statement
https://www.mskcc.org/privacy
https://www.mskcc.org/insurance-assistance/understanding-cost-your-care-msk/download
https://www.mskcc.org/public-notices

	What Is Angiogenesis?
	Partner with us to treat your patient’s cancer.
	MAKE AN APPOINTMENT
	CALL OUR DEDICATED CLINICIAN ACCESS NUMBER
	SPEAK TO A CARE ADVISOR

	Focus on the Tumor’s Environment
	Searching for Other Targets
	Article traversal links for On Cancer


