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Gertrude Belle Elion (chemist, biochemist, and pharmacologist) 

(January 23,1918-February 21,1999) 

 

In 1988, Gertude Belle Elion and her mentor Dr. George H. Hitchings, together 

with Sir James Black, won the Nobel Prize in Physiology or Medicine for their use 

of innovative methods of rational drug design for the development of new drugs. 

This new method had worked for them since Gertrude got a job in 1944 at 

Burroughs Wellcome, a pharmaceutical research company. Over the years, 

Gertrude and Dr. Hitchings developed so many well-known drugs such as the first 

immunosuppressive drug, azathioprine, used to fight rejection in organ transplants, 

and the first successful antiviral drug, acyclovir (ACV) used in the treatment of 

herpes infection. The very first drug Gertude developed was 6-mercaptopurine or 

6-MP. In 1954, she and Dr. Hitchings were granted a patent for 6-MP, a 

revolutionary drug that caused complete remission in 40 percent of the children 

with leukemia.  

Gertude has also developed the gout medicine Allopurinol, the malaria medication 

Pyrimethamine and the antibiotic for urinary tract infections Trimethoprim.  

Gertrude is often credited with the development of AZT or Azidothymidine, the 

first antiretroviral medication for HIV/AIDS, but she did not play a direct role. Her 

lab used her methodology to develop AZT. 

Her science journey began when Gertrude Belle Elion was born in New York City 

on January 23, 1918. The night was so cold that the pipes in their apartment froze 

and burst. The red-haired girl was called Trudy by her family. Her father Robert 
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Elion was twelve years old when he came to America from Lithuania. He worked 

nights in a drugstore so he could save up money to go to college. He eventually 

graduated from the New York University’s School of Dentistry in 1918. He 

married Bertha Cohen, a young seamstress who had immigrated from Poland. 

Robert was known as a smart man; he was descended from a line of rabbis. His 

fellow immigrants sought his advice on problems, and he was well respected in the 

community. Bertha also came from a scholarly family; her grandfather’s 

community respected him as a scholar. 

Bertha encouraged Gertrude to study hard and find a 

career so that she would have money to spend on 

things she wanted. Gertrude was a very smart girl and 

had a huge thirst for knowledge. Her idol was Marie 

Curie, a famous scientist who also had Polish roots. 

When Gertrude was seven, the family moved to the 

Bronx where she attended public school. She grew up 

asking questions from her grandfather who had 

immigrated from Russia. She developed a close bond 

with her grandfather who was a watchmaker as well 

as a scholar. He spoke several languages including 

Yiddish. He enjoyed talking to her in Yiddish when 

they took long walks in the park.  

Her teachers recognized the academic abilities of Gertrude, so she skipped two 

grades in school and graduated from Walton High School at fifteen years old. 

Unfortunately, Gertude’s father had had to declare bankruptcy.  He had invested 

heavily in the stock market and was ruined financially by the 1929 crash. There 

was not enough money to send Gertude to college by the time Gertrude graduated 

from high school. But fortunately, her good grades earned her free tuition at Hunter 

College, the women’s branch of the City College of New York. 

In 1933, Gertrude watched her beloved grandfather die of stomach cancer. She was 

deeply affected by his death, and she decided to become a scientist and help people 

combat disease. So, she enrolled in chemistry and loved it! She found like-minded 
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women at Hunter College. She 

found the environment at Hunter 

stimulating! One mentor that stood 

out was Dr. Otis who arranged a 

study group for women who wanted 

to become serious scientists. The 

young women met at Dr. Otis’ home 

and discussed articles from the 

journals he gave them. His 

dedication made a strong 

impression on the young Gertrude. 

Years later she would emulate his 

example by also mentoring young 

students. 

In 1937, Gertrude received her 

Bachelor of Science degree in 

chemistry, summa cum laude. And 

she was a member of Phi Beta 

Kappa, the most prestigious honor society in the country. 

Gertude applied at fifteen graduate schools and all of them turned her down for 

financial aid or assistantships because of her gender. When she decided to look for 

a job and save money for tuition, she was told at the interview that she was too 

pretty and would be distracting to the men in the laboratory. 

From 1937-1944, she worked many jobs to help save money for graduate school. 

She even went to secretarial school to see whether she could work as a secretary. 

Working as a chemist seemed almost impossible for a woman!  For three months 

she taught biochemistry to nursing students for free, just for the experience. She 

even volunteered for a laboratory job as a dishwasher. 

In the fall of 1939, she enrolled at the New York University graduate school of 

chemistry. She worked as a permanent substitute chemistry and physics teacher in 

New York City high schools. She worked in the daytime and went to school at 

night. 
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During this time in graduate school, she met 

the love of her life, Leonard Canter, a brilliant 

statistics student at City College. He planned 

to work at Merrill Lynch after graduation. 

They planned to marry after he returned from 

his studies abroad. But in 1941, Leonard died 

of subacute bacterial endocarditis, a strep 

infection of the heart valves and heart lining. 

If penicillin has been invented, Leonard 

would have survived this but, alas, penicillin for this infection was created two 

years after Leonard died! 

Gertrude gave up on getting married and decided to focus on her work. She 

received her master’s degree and in 1942 and found a job as a food chemistry 

analyst at Quaker Maid Company, a division of A&P Supermarkets. Most of the 

men had been called to serve in World War II, so there were openings for women 

to work in the chemistry field. She tested the acidity of pickles, the mold in the 

strawberries, and the color of the egg yolk going into the mayonnaise. After two 

years, she moved to Johnson and Johnson where she tested the strength of surgical 

sutures. To her dismay, the laboratory disbanded after 6 months. So, she had to 

look for another job! 

FINALLY, A CHEMIST JOB IN A LABORATORY 

In the spring of 1944, Gertrude’s father received a sample of the painkiller Empirin 

at his dental office from the pharmaceutical company, Burroughs Wellcome (now 

called GlaxoSmithKline). He suggested that Gertrude apply there but Gertrude 

didn’t think the company has a research laboratory. However, she decided to follow 

her father’s advice and was surprised when the receptionist on the telephone told 

her that she can come for an interview on Saturday. After so many rejections, 

Gertrude cannot believe that she could just walk through the doors of this 

company! Gertrude was interviewed by Dr. George Hitchings who was so 

impressed with Gertrude’s credentials that he hired her on the spot as an assistant 

biochemist for $50 a week. Gertrude was twenty-six when she started there and 

would work there until she retired at 65 years old. 
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Dr. George Hitchings was born in Hoquiam, 

Washington in 1905. His father died when he was 

12 years old and this had a profound effect on him. 

After starting as a premed student at the University 

of Washington, he switched to chemistry and 

graduated cum laude in 1927. He then became a 

Harvard teaching fellow and received his PhD in 

Chemistry in 1933. 

Burroughs Wellcome was founded in England in 

1880 by two American pharmacists, Silas 

Burroughs and Henry Wellcome. When one founder 

died, he left the company to a charitable trust, with 

profits dedicated to supporting medical research 

around the world. Henry Wellcome wanted his scientists to have the freedom to 

pursue ideas. He wanted them to focus on finding cures for serious, typically 

incurable, diseases.  

George Hitchings wanted to study 

how diseases function at the 

molecular level and create drugs that 

target those specific mechanisms. 

Gertrude has found her home! This is 

exactly the kind of job she was 

looking for! She would spend the 

next 39 years working in this 

company! 

6-MP FOR CHILDHOOD LEUKEMIA 

Her first assignment was to look for a drug that would fight childhood leukemia. It 

struck children without warning, turning healthy children into patients within 

weeks. The disease caused the bone marrow to produce enormous numbers of 

abnormal white blood cells that crowded out the healthy cells and left the body 

unable to fight infections or carry oxygen properly. Most children with leukemia 

died within months of diagnosis. 
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The scientists at Burroughs Wellcome have been studying purines and their role in 

cell division. They knew that rapidly dividing cells needed a large amount of 

purines to build new DNA. Cancer cells divided faster than normal cells, so they 

needed more purines. If you could stop purine metabolism, you could slow or stop 

cancer.  Gertrude had already done research on purines and purine analogs. 

In 1951, she created a compound called 6-mercaptopurine or 6-MP for short. It was 

a modified version of one of the natural purines. When she tested 6-MP with 

cancer cells in the laboratory, the results were encouraging! The cancer cells could 

not tell the difference between 6-MP and natural purines, so they absorbed the fake 

purine and tried to use it. But 6-MP prevented the cells from copying their DNA 

and dividing. It was not an instant success! The cancer eventually will come back. 

With lots of patience and perseverance, Gertrude’s team was able to find out why 

some patients responded better. Over time, they learned that 6-MP produced better 

results when used in combination with other drugs. Before 6-MP was created, 

childhood leukemia was almost universally fatal. By the 1960s, with 6-MP and the 

combination chemotherapy protocols, some children were surviving for years. A 

few were even cured! 

Today the survival rate for childhood acute lymphoblastic leukemia is over ninety 

percent. The success of 6-MP proved that Hitching’s and Gertude’s methods for 

finding cures is working! 

During all this time Gertrude never gave up on her goal of getting a PhD. She went 

to graduate school at night at New York University Tandon School of Engineering 

(then called Brooklyn Polytechnic Institute). After several years of long-range 

commuting, she was told that she could no longer continue her doctorate on a part-

time basis. She would have to go to school full time and give up her job. She 

decided to stay in her job and give up the pursuit of her doctorate. Later in 1989, 

she was awarded an honorary PhD from New York University School of 

Engineering (then called Polytechnic University of New York). In 1998, she 

received an honorary Doctor of Science (S.D.) from Harvard University. 
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AZATHIOPRINE OR IMURAN FOR ORGAN TRANSPLANT 

Gertrude’s next goal is to find a drug that would help patients who have had an 

organ transplant not reject the new organ. Gertude and her colleagues had noticed 

the 6-MP interfered with cell division, that’s why it works against cancer. But they 

also noticed that the drug suppressed the immune system. On the other hand, 6-MP 

is toxic to the liver and must be given in high doses to suppress rejection 

effectively. Gertrude decided to go back and synthesize new variants of 6-MP, 

looking for ones which would suppress the immune system more effectively and 

have fewer side effects. One of these variants was azathioprine, also known as 

Imuran. Inside cells, azathioprine was converted to 6-MP, but the conversion 

happened gradually. This made azathioprine more effective and less toxic than 6-

MP. 

In 1962, a man in Boston had a kidney transplant and the surgeon used 

azathioprine to prevent rejection. The transplant worked and the patient lived with 

his new kidney for many years. This was a real breakthrough! Suddenly, organ 

transplants became a viable treatment to save lives! 

ALLOPURINOL FOR GOUT 

Gout is caused when uric acid builds up in the blood and forms crystals which are 

deposited in joints. The body’s immune system attacks the crystals as if they were 

foreign invaders, causing the swelling, redness, and excruciating pain which people 

with gout experience.  Uric acid is a normal waste product of metabolism. When 

the body breaks down purines (found in red meat and seafood), it creates uric acid. 

Usually, the kidneys filter uric acid out of the blood and excrete it in urine. But 

some people produce too much uric acid, or their kidneys don’t remove it 

efficiently. 

Gertrude and her team had already created compounds that affect purine 

metabolism. One of these compounds, allopurinol, was developed as a potential 

cancer treatment. Allopurinol did not work as a cancer medication, but it 

dramatically reduced the levels of uric acid in the blood. Allopurinol was used to 

treat gout, and it was very effective! This experience taught Gertrude that 

sometimes a drug that has been developed for one purpose can be valuable for 

something completely different! 
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PYRIMETHAMINE FOR MALARIA AND TRIMETHOPRIN FOR UTI 

Malaria, which is spread by mosquitoes carrying a tiny parasite called 

Plasmodium, kill millions of people every year, especially in tropical countries. 

Gertrude and her team thought that if they could understand how parasites grew 

and reproduced, they could develop drugs that interfered with those processes. 

Microorganisms, like cancer cells, must synthesize DNA to survive and multiply. 

They used enzymes and metabolic pathways like those in human cells but not 

identical. If one could design a drug that blocked a pathway essential to the 

microorganism but not to humans, then the microorganism would die without 

harming the human. 

A drug that blocks folate synthesis would starve the parasite, but humans would 

not be affected because they get their folate from food. Gertrude developed two 

drugs from this research. Pyrimethamine (brand name Daraprim) works by 

inhibiting dihydrofolate reductase, disrupting folic acid metabolism necessary for 

parasite growth. Similarly, trimethoprim targeted bacterial folate synthesis and thus 

became an important antibiotic for urinary tract infections and other bacterial 

diseases. 

ACYCLOVIR FOR HERPES 

Viruses are packages of DNA or RNA wrapped in a protein coat. They can’t eat, 

grow or reproduce on their own. To multiply, they must invade living cells and 

force the host cell to make copies of the virus instead of doing its normal work. 

This makes it very hard to fight viruses. Herpes simplex virus, type 1, causes cold 

sores and painful blisters that appear on the lips and face. Herpes simplex virus 

type2 causes genital herpes, a sexually transmitted infection. Gertrude and her 

team studied how herpes viruses replicate. They discovered that the viruses use an 

enzyme called thymidine kinase to help build new viral DNA. Gertrude developed 

acyclovir, which resembles one of the building blocks of DNA but had a crucial 

modification. Once activated inside infected cells, acyclovir created chaos in the 

system. The viral machinery tries to use it to build new DNA, but acyclovir was 

incomplete - it was missing a chemical component that normal DNA building 

blocks have. The virus could not complete its DNA and replication is stopped. 

Acyclovir is harmless to uninfected cells; only cells that contain the herpes virus 

are affected. The medicine looks for infected cells and destroys them while leaving 
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the healthy cells alone. Patients with herpes outbreaks recovered faster and had less 

severe symptoms. Acyclovir was approved for medical use in 1982 and became 

one of the most effective antiviral drugs ever developed. 

AZT FOR HIV/AIDS 

Gertude retired from Burroughs Wellcome in 1983. She then worked for the World 

Health Organization. In 1984, Gertrude’s laboratory used her methodology to 

develop azidothymidine (AZT), a treatment for AIDS (acquired immunodeficiency 

syndrome). Gertude’s methodology had to do with always using all the information 

and knowledge which she had acquired before. If she found a compound or drug 

that worked, she would try to build on that particular drug, not start from scratch. 

AZT was approved by the FDA in 1987. In combination with other drugs, AZT 

may lower measurements of the HIV in the bloodstream and increase T-cell or 

white blood cell count. Today, the most effective method of fighting HIV/AIDS is 

to take AZT in combination with other drugs. 

Gertrude is often credited with the development of AZT, but she did not play a 

direct role. It was her method of looking at things that helped others discover the 

drug. 

NOBEL PRIZE FOR PHYSIOLOGY AND MEDICINE 

In 1988, Gertude and Dr. Hitchings together with Sir James Black won the Nobel 

Prize in Physiology 

or Medicine for their 

use of innovative 

methods of rational 

drug design for the 

development of new 

drugs. Sir James 

Black discovered two 

classes of drugs, 

beta-blockers for 

high blood pressure 

and heart disease and 

H-2 antagonists for ulcers. It was the first Nobel Prize in drug research in thirty-
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one years. Gertude wore a blue chiffon gown to the ceremony to accept the Nobel 

Prize. She brought all her nieces and nephews along with their spouses and their 

children to the ceremony. As a reward for winning the Nobel Prize, Burroughs 

Wellcome gave Gertrude and Dr. Hitchings $250,000.00 each which they could 

give to a charity of their choice. Gertrude donated hers to Hunter College for 

women’s fellowships in chemistry and biochemistry. 

In 1990, Gertrude was elected to the National Academy of Sciences 

In 1991 she received the National Medal of Science from President H.W. Bush. 

The National Medal of Science is the nation’s highest honor in science. 

In 1991, she also became the first woman inducted into the National Inventors Hall 

of Fame (NIHF). The same year, she was also inducted into the National Women’s 

Hall of Fame. 

In the morning of February 1999, Gertrude collapsed while taking a walk. She was 

taken to the University of North Carolina Hospital in Chapel Hill where she died at 

midnight of February 21, 1999. She was eighty-one years old. 

HER LEGACY  

Gertrude B. Elion will be remembered for all these drugs that she had developed 

and helped save millions of lives. She will be especially remembered for 6-MP, a 

drug that helps save lives from childhood leukemia. This was the very first one she 

created after she finally got a laboratory job at Burroughs Wellcome. 

She will be remembered for the other drugs she created, azathioprine, allopurinol, 

pyrimethamine, trimethorpin, and acyclovir and for inspiring her lab colleagues to 

create AZT. 

She will be remembered as one of only 10 women who have won the Nobel Prize 

in Physics, Chemistry or Medicine since the Nobel Prize was started in 1901. 

In 1991 she received the National Medal of Science from President H.W. Bush. 

The National Medal of Science is the nation’s highest honor in science. 

In 1991, she also became the first woman inducted into the National Inventors Hall 

of Fame (NIHF). The same year, she was also inducted into the National Women’s 

Hall of Fame. 
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HER SCIENCE JOURNEY 

1918 - Gertrude Belle Elion was born in New York City on January 23 

1929 - Gertrude’s father Robert Elion declared bankruptcy after the stock market 

crash 

1933 - Gertrude’s grandfather died of stomach cancer 

- Gertrude enrolled at Hunter’s College, the women’s branch of the City 

College of New York 

1937 - Gertrude received her bachelor’s degree in chemistry with highest honors 

from Hunter College 

1938 - Unable to find a job, Gertrude volunteers at a chemistry lab 

1939- Enrolled at New York University graduate school of chemistry. 

1941 - Received her master’s degree in chemistry from New York University. Her 

fiancé Leonard Canter died of a heart infection 

1942 - Worked as a food chemistry analyst at Quaker Maid Company 

1944 - Started working as an assistant biochemist at Burroughs Wellcome 

1950 - Developed the drug 6-MP 

1957 - Azathioprine was first synthesized 

1966 - Allopurinol was first approved for medical use 

1967 - Became the first woman to lead a research group when she was named head 

of the Department of Experimental Therapy at Burroughs Wellcome 

1970 - Burroughs Wellcome relocated to North Carolina 

1977 - Developed acyclovir 

1983 - Gertrude retired from Burroughs Wellcome and joins the World Health 

Organization 

1984 - Gertrude’s lab used her methodology to develop AZT 

1988 - Received the Nobel Prize in Physiology and Medicine 
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1990 - Elected to the National Academy of Sciences 

1991 - Received the National Medal of Science 

- Was inducted into the National Women’s Hall of Fame 

1999 - Died on February 21 in North Carolina 
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