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

What Is Angiogenesis?

By Julie Grisham, Thursday, March 13, 2014

Summary

Cancer biologist Robert Benezra explains angiogenesis, the process by which new blood

vessels form, and how it relates to cancer research.

Angiogenesis is the process by which new blood vessels form, allowing the delivery of

oxygen and nutrients to the body’s tissues. It is a vital function, required for growth and

development as well as the healing of wounds.

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.

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,”

Ready to start planning your care? Call us at 800-525-2225 to make an appointment.

In the News

Make an Appointment

Refer a Patient

Learn About Cancer & Treatment

About Us

 Patient Portal: MyMSK

Donate Now

Back

Make an Appointment

We’re here for you.

MAKE AN APPOINTMENT

SPEAK TO A CARE ADVISOR

Adults: 800-525-2225

Monday through Friday, 8 a.m. to 6 p.m. (Eastern time)

New patient

Current patient

Back

Refer a Patient

Partner with us to treat your patient’s cancer.

Refer a patient

CALL OUR DEDICATED CLINICIAN ACCESS NUMBER

646-677-7440

Monday through Friday, 8 a.m. to 6 p.m. (Eastern time)

Back

Learn About Cancer & Treatment

ADULTS

Cancers & conditions

Risk assessment & screening

Diagnosis & treatment

Clinical trials

CHILDREN & TEENS

Cancers & conditions

Diagnosis & treatment

Back

About Us

ABOUT US

Our mission, vision & core values

Leadership

History

Equality, diversity & inclusion

Annual report

Give to MSK

FOR THE MEDIA

What Is Angiogenesis? 1/3

tel:+1-800-525-2225
https://www.mskcc.org/
file:///appointments/request-appointment?appointment_type=new
https://www.mskcc.org/appointments/request-appointment?appointment_type=current
tel:8005252225
tel:8336755437
https://www.mskcc.org/experience/become-patient
https://www.mskcc.org/insurance-assistance/insurance-information
https://www.mskcc.org/experience/become-patient/first-appointment
https://www.mskcc.org/doctors
https://www.mskcc.org/locations
file:///appointments/refer-patient
tel:6466777440
https://www.mskcc.org/doctors
https://www.mskcc.org/referring-physicians/physician-relations-team
https://www.mskcc.org/clinical-trials-updates/clinical-updates
https://www.mskcc.org/nomograms
https://www.mskcc.org/cancer-care/clinical-trials
https://www.mskcc.org/hcp-education-training/cme
https://www.mskcc.org/cancer-care/types
https://www.mskcc.org/cancer-care/risk-assessment-screening
https://www.mskcc.org/cancer-care/diagnosis-treatment
https://www.mskcc.org/cancer-care/clinical-trials
https://www.mskcc.org/pediatrics/cancer-care/pediatric-cancers
https://www.mskcc.org/pediatrics/cancer-care/treatments
https://www.mskcc.org/pediatrics/cancer-care/clinical-trials
https://www.mskcc.org/experience/patient-support
https://www.mskcc.org/pediatrics/experience/life-pediatrics
https://www.mskcc.org/experience/caregivers-support
https://www.mskcc.org/experience/patient-support/lisa-and-scott-stuart-center-adolescent-and-young-adult-cancers-msk
https://www.mskcc.org/cancer-care/patient-education
https://www.mskcc.org/news/in-the-news
https://c.mskinfo.org/subscriptionpreferencecenter
https://www.mskcc.org/about
https://www.mskcc.org/about/leadership
https://www.mskcc.org/about/history-milestones
https://www.mskcc.org/about/equality-diversity-inclusion-msk
https://www.mskcc.org/annual-report
https://giving.mskcc.org/
https://www.mskcc.org/pressroom/journalists
https://www.mskcc.org/news/news-releases
https://www.mskcc.org/news
https://www.mskcc.org/contact
https://www.mskcc.org/locations
https://www.mskcc.org/locations/visiting-us/directions
https://www.mskcc.org/locations/visiting-us/policy-visitors-patients
https://mymsksso.mskcc.org/ssoportal/Account/Login
http://mskcc.convio.net/site/Donation2?df_id=19195&19195.donation=form1&mfc_pref=T&s_channel=2024-MSKCCNavigation&utm_source=MSKCC&utm_medium=referral&utm_campaign=2024&utm_content=NAV_DON_FN_PDN
https://www.mskcc.org/news/in-the-news
https://www.mskcc.org/cancer-care/types/kidney
https://www.mskcc.org/cancer-care/types/lung
https://www.mskcc.org/cancer-care/types/colon
https://www.mskcc.org/cancer-care/types/kidney
https://www.mskcc.org/research-areas/labs/robert-benezra


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 I 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.
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