
Finding Cancer Treatments in Nature

Tuesday, December 20, 2005

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

Finding Cancer Treatments in Nature 1/6

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


Chemist Samuel Danishefsky (left) and pharmacologist Ting-Chao Chou have collaborated closely on the study of epothilone drugs.

Summary

From antibiotics to painkillers to cancer drugs, many molecules found in nature have proven to be remedies for human disease. At Memorial

Sloan Kettering, a handful of drugs now in clinical trials have been derived from sources ranging from microorganisms to plants to marine

creatures. The theory behind the development of drugs from natural products is that these molecules inherently have some kind of biological

function, and that function can be enhanced and exploited to develop effective treatments for patients.

Several Clinical Trials Are Underway at Memorial Sloan Kettering to Examine the
Effectiveness of Natural Products in Killing Cancer Cells

From antibiotics to painkillers to cancer drugs, many molecules found in nature have proven to be remedies for human disease. At
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Memorial Sloan Kettering, a handful of drugs now in clinical trials have been derived from sources ranging from microorganisms to

plants to marine creatures. The theory behind the development of drugs from natural products is that these molecules inherently

have some kind of biological function, and that function can be enhanced and exploited to develop effective treatments for

patients.

From the earliest days of traditional medicine, plants have been used to treat ailments and ease suffering caused by disease. The

pharmaceutical industry had its origins in the late 19th century when it began to manufacture medications such as aspirin and

morphine, which were initially found in nature. Two of the earliest successful cancer drugs, vinblastine and vincristine — both

conceived in the 1950s to treat leukemia and still used today — were developed from molecules isolated from the Madagascar

periwinkle. This prompted the National Cancer Institute in 1960 to initiate a large-scale project to collect samples from plants and

marine organisms all over the world and test them for antitumor activity. Today, more than 60 percent of all cancer drugs are

derived from or inspired by compounds found in nature.

“Some of the best cancer drugs on the market today originally came from plants,” said Memorial Sloan Kettering Cancer Center

medical oncologist Gary K. Schwartz, citing paclitaxel (Taxol®) — which is used to treat tumors including breast, ovarian, and non-

small cell lung cancers — and irinotecan (Camptosar®) —- which is used primarily to treat colorectal cancer — as two examples.

“The reason that plants or animals create these compounds could be as a protective mechanism of evolution — a response to

some kind of noxious stimuli, such as bacteria or viruses. In nature, these molecules kill foreign substances, and in the same way

they can kill cancer,” he said.

“We believe natural products have evolved because they are the right size and shape to bind large biomolecules such as proteins

and nucleic acids,” said Memorial Sloan Kettering Cancer Center chemist Samuel J. Danishefsky, who is a leader in the field of

natural product synthesis. “In addition, by definition they have shown their ability to be viable inside living species. These are two

important milestones that provide an immediate advantage over other potential drug candidates.”

For the past several years, much of Dr. Danishefsky’s work has focused on the synthesis of a class of drugs called the

epothilones. Epothilones come from the bacterium Sorangium cellulosum, which was originally isolated from soil found on

riverbanks in Africa. The epothilones use the same mechanism that paclitaxel and its semisynthetic variant docetaxel (Taxotere®)

do to block the formation of the mitotic spindle, which is an essential part of cell division. However, in the test tube and in mouse

models of cancer, the epothilones appear to be less toxic to healthy cells than some other drugs and have the ability to destroy

tumors that have developed resistance to paclitaxel and other drugs.

Dr. Danishefsky was the first to synthesize the key epothilones in the laboratory and has since created more than 100 analogs —

molecules that are similar but have different chemical groups attached. One epothilone analog that appears particularly promising

in preclinical research is Fludelone, which has been studied for its effectiveness in killing cancer cells, including breast, ovarian,

colon, prostate, leukemia, and multiple myeloma. Clinical trials for Fludelone have not begun, but the Center has been involved

with early trials of two other epothilone drugs.

Pharmacologist Ting-Chao Chou has collaborated closely with Dr. Danishefsky in evaluating many of the epothilone analogs.

“Instead of randomly screening a huge number of molecules for activity, we choose to learn from Mother Nature,” Dr. Chou said.

“We are using the information we collect in the laboratory to design better compounds and to develop better therapeutic strategies

for treating cancer.”

Another natural-product drug developed at Memorial Sloan Kettering Cancer Center is 17-AAG, a derivative of the antibiotic

geldanamycin, isolated from the microorganism Streptomyces hygroscopicus. A “targeted therapy,” 17-AAG inhibits heat-shock

protein 90 (HSP90), which plays an important role in cell growth and survival. Neal Rosen, a medical oncologist and researcher in

the Molecular Pharmacology and Chemistry Program , has been studying the drug for the past decade. In several research

projects, led by David B. Solit, who was then a research fellow and is now an assistant attending physician at Memorial Sloan
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Investigator Robert Maki is studying a sarcoma drug isolated from a type of sea squirt.

Kettering Cancer Center, members of Dr. Rosen’s laboratory did much of the preclinical work demonstrating that the drug was safe

in animal models and effective at killing a number of tumors, including those with mutations in the genes HER2/neu, BCR-ABL, or

BRAF. In 1997, Memorial Sloan Kettering Cancer Center structural biologist Nikola P. Pavletich published a paper revealing the

structure of the HSP90 protein and showing how geldanamycin binds to it.

The first clinical trials began in 1999. Several

studies are now underway evaluating 17-AAG,

both alone and in combination with other drugs,

for a variety of cancers including prostate and

gastrointestinal tumors and melanoma.

According to Dr. Rosen, the drug appears to be

especially promising in fighting breast cancer

when used in combination with trastuzumab

(Herceptin®) in patients who have developed

resistance to trastuzumab.

In addition, Memorial Sloan Kettering Cancer

Center chemist Gabriella Chiosis has created a

new small-molecule drug inspired by 17-AAG

that looks nothing like it but binds to HSP90 in

the same way. Researchers hope this drug may

overcome some of the side effects of 17-AAG,

including liver toxicity, and trials are expected to

begin soon.

Memorial Sloan Kettering Cancer Center

medical oncologist Robert G. Maki is studying

the drug ET-743 (trabectidin or Yondelis®) for

the treatment of sarcoma, a cancer that affects

the soft tissues of the body. ET-743 is a

neurotransmitter molecule that is isolated from a

sea squirt, Ecteinascidia turbinata. It was originally identified in the Caribbean in the early 1980s and found to be effective at killing

a variety of cancer cells in the test tube. The drug is made by growing thousands of pounds of the invertebrates in aquaculture and

extracting the compound from their bodies.

Early trials found that the response rate to ET-743 is low, with only about ten percent of tumors showing significant shrinkage. “But

in two of the most common types of sarcoma, the drug occasionally works brilliantly,” Dr. Maki said. These types are

leiomyosarcoma (tumors of smooth muscle) and liposarcoma (tumors that originate in fat cells). The drug works by binding to the

minor groove of DNA, thus changing the DNA’s configuration and altering gene transcription.

“This drug really stands out as a novel agent for the treatment of sarcoma because it is a natural product,” Dr. Maki said,

explaining that most other sarcoma drugs currently in development are tyrosine-kinase targeted therapies. ET-743 is currently in

trials designed to determine the best way to administer the drug as a single agent, and investigators have begun evaluating it in

combination with other drugs — including the natural products paclitaxel and doxorubicin (Adriamycin®).
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Researcher Gary Schwartz is evaluating several natural-product drugs.

One promising drug that Dr. Schwartz is currently studying is

flavopiridol, which was originally isolated from the bark of a

tree called Dysoxylum binectariferum used traditionally in

medical practice in India. The compound, a cell-cycle inhibitor

that enhances apoptosis (programmed cell death), is now

manufactured in the laboratory. In clinical trials for several

types of cancer, including chronic lymphocytic leukemia,

flavopiridol is being tested alone and in combination with other

chemotherapy drugs to boost their effectiveness. “Research

has shown that flavopiridol suppresses the survival factors

that cancer cells produce in response to chemotherapy,” Dr.

Schwartz said. “Tumor cells manufacture proteins to protect

themselves from death, which is one of the mechanisms by

which they eventually develop resistance to drugs. But with

flavopiridol the balance shifts like a seesaw in favor of

proteins that promote cell death such that cancer cells die.”

Another anticancer drug that Dr. Schwartz has studied is bryostatin-1, which is isolated from a type of sea moss. However, clinical

trials on that drug were discontinued because patients who took the drug suffered from severe muscle aches, and researchers are

now looking for versions of the drug that have the same cancer-killing ability without the side effects.

Sparked by an $8.1 million grant from the National Institutes of Health, Memorial Sloan Kettering Cancer Center — through its

Integrative Medicine Service, led by Barrie R. Cassileth — has begun another initiative to study natural botanical products used in

traditional medicines around the world, primarily for their effects on the immune system. Several Memorial Sloan Kettering Cancer

Center investigators are involved in these studies, including Philip O. Livingston, Nai-Kong V. Cheung, Michael S. Glickman, and

Eric G. Pamer.

Dr. Schwartz also has begun studying an herb called huanglian, which is used in traditional Chinese medicine and which, like

flavopiridol, is a cell-cycle inhibitor. But unlike most natural product drugs, which are molecules isolated from their original source,

huanglian is being studied as a whole herb. “There are seven active components, and it appears the whole herb is needed to kill

cancer cells most effectively,” he explained.

“Our ultimate goal is to help patients, and we are looking for anything that will enable us to meet that goal,” Dr. Schwartz said. “We

are just beginning to understand how some of these treatments work because each has unique properties and affects cells in

different ways.”

Connect

Contact us

Locations

APPOINTMENTS

800-525-2225

Instagram
Facebook
X

Finding Cancer Treatments in Nature 5/6

https://www.mskcc.org/cancer-care/diagnosis-treatment/symptom-management/integrative-medicine
https://www.mskcc.org/cancer-care/doctors/nai-kong-cheung
https://www.mskcc.org/cancer-care/doctors/michael-glickman
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


YouTube
Linkedin

About MSK

About us

Careers 

Giving 

Cancer Care

Adult cancer types

Child & teen cancer types

Integrative medicine

Nutrition & cancer

Find a doctor

Research & Education

Sloan Kettering Institute

Gerstner Sloan Kettering Graduate School 

Graduate medical education

MSK Library 

Communication preferences

Cookie preferences

Legal disclaimer

Accessibility statement

Privacy policy

Price transparency

Public notices

© 2024 Memorial Sloan Kettering Cancer Center

Finding Cancer Treatments in Nature 6/6

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
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

	Finding Cancer Treatments in Nature
	Partner with us to treat your patient’s cancer.
	MAKE AN APPOINTMENT
	CALL OUR DEDICATED CLINICIAN ACCESS NUMBER
	SPEAK TO A CARE ADVISOR
	Several Clinical Trials Are Underway at Memorial Sloan Kettering to Examine the Effectiveness of Natural Products in Killing Cancer Cells



