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HEALTH BASICS

Glucuronyl transferase

Glucuronyl transferase is a group of enzymes that helps the body process bilirubin,

medicines, and other substances.

WHAT IT IS

Enzymes that prepare substances for removal from the body

WHERE IT COMES UP

Jaundice evaluations, newborn care, and some medicine decisions

WHY IT MATTERS

Helps clear bilirubin, medicines, and other substances

WHAT IT IS NOT

Not a disease or diagnosis

WHO TO ASK

Primary care clinician, pediatrician, hepatologist, or pharmacist

HOW IT IS CHECKED

Bilirubin tests; sometimes UGT1A1 genetic testing

Overview

Glucuronyl transferase is an older general name for a group of enzymes now usually called

UDP-glucuronosyltransferases , or UGTs . Enzymes are proteins that help chemical reactions

happen in the body.

UGTs attach a small chemical group called glucuronic acid to other substances. This process,

called glucuronidation , usually makes a substance easier for the body to remove in bile or

urine.

There is not just one glucuronyl transferase. The UGT family contains several enzymes with

different roles. They help process:

When people use the term "glucuronyl transferase" in connection with jaundice, they often

mean UGT1A1 . This liver enzyme helps process bilirubin. Reduced UGT1A1 activity is

associated with conditions such as Gilbert syndrome and Crigler-Najjar syndrome.

Glucuronyl transferase is not itself a disease, diagnosis, symptom, or laboratory result.

- Bilirubin, a yellow substance made when old red blood cells are broken down

- Some medicines and their active breakdown products
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- Hormones and other substances made by the body

- Certain chemicals from food or the environment

How it works

UGT enzymes are found mainly in the liver, although some are also active in the intestines and

other tissues. Within cells, many UGTs work in a structure called the endoplasmic reticulum,

which helps make and process proteins and fats.

UGTs transfer glucuronic acid from a carrier molecule to a target substance. The resulting

product is called a glucuronide . Glucuronides are often more water-soluble than the original

substance, allowing them to be carried into bile or urine for removal.

Bilirubin provides an important example. When red blood cells are broken down, they produce

unconjugated bilirubin . This form does not dissolve well in water and travels through the blood

attached to a protein called albumin.

In the liver, UGT1A1 attaches glucuronic acid to bilirubin. This creates conjugated bilirubin ,

which can enter bile and pass through the digestive system.

UGTs also affect how the body handles certain medicines. Glucuronidation may inactivate a

medicine, help remove it, or clear an active breakdown product. The exact effect depends on

the medicine and the UGT enzyme involved.

A person's UGT activity can be influenced by inherited genetic differences, age, liver function,

other medicines, and the amount of substance that needs to be processed.

Why it matters for your health

UGT1A1 helps keep unconjugated bilirubin from building up. If its activity is lower than usual, a

blood test may show an increased unconjugated bilirubin level.

Some inherited UGT1A1 differences cause only a mild reduction in activity. Others have a much

larger effect. A bilirubin result cannot by itself show which genetic difference, if any, is present.

UGT enzymes also matter when certain medicines are prescribed. For example, UGT1A1 helps

clear SN-38, the active breakdown product of the cancer medicine irinotecan. Some people

with reduced UGT1A1 activity have a higher risk of serious irinotecan side effects, including low

white blood cell counts and diarrhea.

Atazanavir, a medicine used to treat HIV, can inhibit UGT1A1. This may increase unconjugated

bilirubin and cause yellowing of the eyes or skin. In this setting, the bilirubin rise does not
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necessarily mean that liver cells have been damaged, but it still needs to be interpreted

alongside other test results.

UGT1A1 genetic testing is useful in selected situations. It is not a general screening test for

everyone, and it does not measure the activity of every UGT enzyme.

What can go wrong

Problems involving glucuronidation may arise from inherited conditions, normal development

in newborns, medicine effects, or liver and blood disorders.

Gilbert syndrome is an inherited condition that reduces UGT1A1 activity. It can cause mild,

fluctuating increases in unconjugated bilirubin. Other liver test results are usually normal.

Gilbert syndrome is generally considered harmless, but other causes of an abnormal bilirubin

result may need to be excluded before that diagnosis is made.

Crigler-Najjar syndrome is a rare inherited condition involving very low or absent UGT1A1

activity. It can cause severe unconjugated hyperbilirubinemia, meaning a high bilirubin level in

the blood. It requires specialist care.

Newborn jaundice is partly related to the fact that a newborn's bilirubin-processing system is

still developing. Many newborns have temporary jaundice, but high bilirubin levels can be

harmful. Prematurity, feeding difficulties, red blood cell breakdown, infection, and other

conditions can also contribute. Newborn jaundice should be assessed using the baby's age in

hours and a measured bilirubin level, not by skin colour alone.

Hemolysis , or unusually rapid red blood cell breakdown, can produce bilirubin faster than the

liver can process it. This does not necessarily mean that the UGT1A1 enzyme is faulty.

Liver or bile duct disorders can interfere with bilirubin processing or removal at other stages.

These problems often produce a different laboratory pattern from isolated reduced UGT1A1

activity.

Medicine-related effects may occur when a drug inhibits a UGT enzyme or relies on that

enzyme for clearance. The importance of a genetic result therefore depends on the specific

medicine, dose, health situation, and prescribing information.

What you can do

If glucuronyl transferase appears in a test report, medical letter, or medicine information sheet,

ask which enzyme is meant. "UGT1A1" is more specific than the general term.
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Keep a copy of relevant laboratory results. Useful details include total bilirubin, direct or

conjugated bilirubin, other liver tests, and whether the result has changed over time. The

indirect bilirubin level is often estimated from the total and direct results.

Tell your clinician or pharmacist about all prescribed medicines, non-prescription medicines,

and supplements you take. Do not stop or alter a medicine because of a UGT result without

checking with the service that prescribed it.

If a clinician is considering UGT1A1 genetic testing, useful questions include:

There is usually nothing you need to do to "boost" glucuronyl transferase. No food,

supplement, or cleanse has been established as a general way to correct inherited UGT1A1

activity.

A known, stable bilirubin pattern linked to Gilbert syndrome can usually be discussed during

routine follow-up. Arrange prompt medical assessment for new jaundice, especially with dark

urine, pale stools, fever, persistent vomiting, or abdominal pain.

Jaundice appearing during a baby's first 24 hours needs urgent medical assessment. A

jaundiced baby who is very difficult to wake, feeds poorly, has an unusual high-pitched cry,

arches their body, or has a seizure needs emergency care.

If you are receiving irinotecan, follow your cancer service's instructions about fever and

diarrhea. Contact the service urgently if those problems occur, because treatment may be

time-sensitive.

- What decision would the result help make?

- Is the test intended to explain a bilirubin pattern or guide a medicine?

- Could the result affect relatives?

- What are the test's limits?

Common questions

Is glucuronyl transferase the same as UGT1A1?

Not exactly. Glucuronyl transferase describes a family of UGT enzymes. UGT1A1 is one

member of that family and is especially important for bilirubin processing.

Can glucuronyl transferase be measured with a routine blood test?

Not directly in routine care. Blood tests usually measure bilirubin and other signs of liver or

blood cell function. Genetic testing can identify selected UGT1A1 variants, but it does not

directly measure current enzyme activity.
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Does a high bilirubin level mean UGT1A1 is not working?

No. Bilirubin can increase because of red blood cell breakdown, liver disease, blocked bile flow,

medicines, newborn development, or inherited differences. The total and direct bilirubin

results, other tests, and your circumstances help distinguish these possibilities.

Does a UGT1A1 variant always cause health problems?

No. The effect depends on the particular variant or combination of variants. Some have little

clinical effect, while others substantially reduce enzyme activity. The importance can also

change when particular medicines are used.

Can consumer genetic testing diagnose a UGT1A1 condition?

A consumer test may not examine all relevant variants and may not be designed for diagnosis

or medicine decisions. A result may need confirmation in a clinical laboratory and

interpretation by an appropriate clinician or genetics service.

Is yellow skin always caused by a glucuronyl transferase problem?

No. Yellowing of the skin or eyes is called jaundice. It has many possible causes, including liver

inflammation, bile duct blockage, increased red blood cell breakdown, medicine effects, and

inherited bilirubin-processing conditions.
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