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Overview 

 
Galactosemia is an inherited disorder characterized by an inability of the body to utilize galactose. 
Galactosemia means "galactose in the blood ". Galactose is a type of food sugar found mainly in dairy 
products, and is produced within the body as well. The main source of galactose in the diet is milk products. 
Milk contains a sugar called lactose, and during digestion, lactose is broken down into the sugars glucose 
and galactose. Glucose can be used as a source of energy by the body, but galactose needs to be further 
broken down by a specific chemical (enzyme) before it can be utilized.  
 
Persons with galactosemia have very little or entirely lack an enzyme that helps the body break down 
galactose. There are three different enzyme problems that can lead to galactosemia. This information will 
focus on the most common type of galactosemia, often called "classic galactosemia". The enzyme that is 
reduced or missing in classic galactosemia is called galactose-1-phosphate uridyl transferase (GALT). The 
GALT enzyme enables the body to break down galactose into glucose for energy. Because some individuals 
with galactosemia have more enzyme than others, the severity and treatment of the disorder can vary.  

Galactosemia is treated by removing foods that contain galactose from the diet. Any foods containing 
lactose, thereby containing galactose, should be avoided. The goal of dietary treatment for galactosemia is to 
minimize galactose intake which in turn minimizes galactose-1-phosphate production. Galactose-1-
phosphate levels are determined by: 1) individual internal galactose production, 2) the specific allele for 
galactosemia, and 3) galactose intake from foods. It is not possible for a person with galactosemia to have a 
galactose-free diet. However, all persons with galactosemia should limit galactose intake from foods to a 
very low level. The galactose-1-phosphate levels of the individual determine the degree of dietary restriction 
necessary.  

Untreated galactosemia will result in a harmful build-up of galactose and galactose-1-phosphate (a form of 
galactose) in the bloodstream and body tissues. Infants with unrecognized galactosemia usually have 
problems with feeding and do not grow as they should. If galactosemia is not treated, infants can develop 
cataracts, liver disease and kidney problems. In addition, the build-up of galactose and galactose-1-
phosphate can cause brain damage, and in some cases, can lead to death. Even with treatment, some 
children may develop learning disabilities, and girls with galactosemia may have problems with their ovaries. 
With continued dietary management, however, many individuals with galactosemia enjoy good health, and 
are able to lead independent lives.  
 
What is Classic Galactosemia?  

Classic Galactosemia is a rare genetic metabolic disorder. The child with classic galactosemia inherits a gene 
for galactosemia from both parents, who are carriers. Patients who inherit the classic galactosemia gene 
from each parent are sometimes described as having the genetic makeup "G/G".  Normally when a person 
consumes a product that contains lactose (e.g., dairy products such as milk, cheese, butter), the body breaks 
the lactose down into galactose and glucose. Glucose is the sugar used by the body for energy. Galactosemia 
means too much galactose in the blood caused by the individual "missing" the enzyme (known as GALT) to 
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convert galactose into glucose. This accumulation of galactose is a poison to the body and can cause serious 
complications such as the following and if untreated, as high as 75% of infants will die:  

 An enlarged liver  
 Kidney failure  
 Cataract  
 Brain damage  
 

Diagnosis is made usually within the first week of life by blood test from a heel prick as part of a standard 
newborn screening. Treatment requires the strict exclusion of lactose/galactose from the diet. Although 
galactosemic children are started on diet restriction at birth, there continues to be a high incidence of long-
term complications involving speech and language, fine and gross motor skill delays and specific learning 
disabilities. Ovarian failure may occur in girls. Prenatal diagnosis by amniocentresis is also available.  
 
What is Duarte Galactosemia  
 
Duarte Galactosemia is a variant of classic galactosemia. Fortunately, the complications associated with 
classic galactosemia have not been associated with Duarte galactosemia. The child with Duarte galactosemia 
inherits a gene for classic galactosemia (G) from one parent, and a Duarte variant gene (D) from the other 
parent. Patients with this genetic make-up are frequently referred to as D/G galactosemics.   
Diagnosis of Duarte galactosemia is made usually within the first weeks of life by the same blood test used 
to diagnose classic galactosemia. Galactose-1-phosphate uridyltransferase (GALT) enzyme activity in D/G 
patients is approximately 25%-50% of that found in children born with no galactosemia gene.   
There is some disagreement over the need for dietary restriction in the  treatment of children with Duarte 
galactosemia. Consult your medical advisors (preferrably a pediatric metabolic geneticist) for their advice on 
this topic. Dietary Options include :   
 

 restricting lactose / galactose in the diet for a year or so then gradually introducing 
these items and testing for the patient's response (i.e. elevation of galactose-1-
phosphate (Gal-1-P)  levels in patient's blood).   

 no restrictions at all, to include breastfeeding infants.   
 

There is no research that conclusively reveals medical or other developmental complications 
attributable to Duarte galactosemia in D/G patients.  

 
Genetics of Galactosemia  

Genes are the basic units of hereditary material. Every cell of our body contains approximately 80,000 
genes. Genes contain the instruction code or "blueprint" that directs the development and function of each 
cell and tissue in the human body. Genes, in turn, are packaged on larger structures called chromosomes. 
Each chromosome contains several thousand genes.  

Genes and chromosomes exist in pairs. Every cell has 23 pairs of chromosomes containing two copies of 
every gene. Each person received one copy of every gene from their mother in the egg cell, and one from 
their father in the sperm cell. Most often, genes function properly. In some cases however, a change, or 
mutation in a gene can cause it to not function. Mutations in certain genes can cause inherited, or genetic 
disorders.  
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The gene mutation that causes galactosemia is inherited in what is called an autosomal recessive pattern. 
This means that a non-working copy of the gene must be inherited from both parents for a child to be 
affected with the disorder. A person unaffected by galactosemia (neither carrier nor galactosemic) inherits 
two ënormal' genes for the production of the GALT enzyme  (the enzyme needed to convert galactose into 
a form useable by the body). This person's genotype would be N/N and their enzyme activity would be 
normal.   

A person who is a carrier of classic galactosemia inherits one normal gene from one parent and one gene 
containing the error that leads to classic galactosemia from the other parent. This person's genotype would 
be G/N and their enzyme activity would be less than normal, but not so much so as to cause medical 
complications or require dietary management.  The parentsí health is not affected because the other copy of 
the gene is working correctly, and compensates for the non-working copy. Parents of children who have an 
autosomal recessive disorder are called "carriers" of the disorder. This is because they themselves do not 
have the disorder, but can have sons and daughters who are affected. It is important to remember that every 
person carries several non-working recessive genes. Only when both parents carry the same non-working 
gene is there a chance of having a child with a recessive disorder.  
 
A person who is classic galactosemia inherits two genes with the error, one from each of his/her parents. 
This person's genotype would be G/G and their enzyme activity would be essentially zero.   
 

 
 
Genotypes involving the Duarte variant gene include:   
D/N = carrier of Duarte galactosemia (about 75% enzyme activity)   
D/D = homozygous carrier of Duarte galactosemia (about 50% enzyme activity)   
D/G = Duarte galactosemia (about 25 - 50% enzyme activity ??)   

Unfortunately, there is no way for parents to know if they carry the non-working gene that causes 
galactosemia until they have a child with the disorder.  

The chance that two parents who carry the same non-working gene will have a child with a recessive 
disorder is one in four, or 25% with each pregnancy (see diagram 2). The chance these parents will have a 
child who is a carrier of the disorder like themselves is one in two, or 50% with each pregnancy. There is 
also a one in four, or 25% chance that these parents will have a child who is neither affected nor a carrier of 
the disorder. Both sons and daughters of carrier parents have the same chances of inheriting the genes that 
cause galactosemia.  

The gene that codes for galactose-1-phosphate uridyl transferase (GALT) is located on chromosome 9. 
Many different mutations within this gene have been identified, and the most common mutation is called 
"Q188R". Most people with galactosemia have this mutation. A milder form of galactosemia known as the 
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"Duarte variant" is also caused by a mutation within the GALT gene. Different changes within the GALT 
gene are what lead to variations in enzyme levels between individuals with galactosemia.  

History of Galactosemia  
 
Galactosemia was first "discovered" in 1908. Von Ruess, in a 1908 publication entitled, "Sugar Excretion in 
Infancy," reported on a breast-fed infant with failure to thrive, enlargement of the liver and  
spleen, and "galactosuria". This infant ceased to excrete galactose through the urine when milk products 
were removed from the diet. The infant, however, later died because of other complications (the baby had 
been given tea laced with cognac as treatment as well). An autopsy revealed cirrhosis of the liver, which they 
thought was due to the infant's alcohol ingestion. Though confirmation of the diagnosis was not possible at 
that time, it has been generally accepted that Von Ruess was the first to report on a patient with 
galactosemia.  
 
By 1917, "galactosuria" was a broadly recognized inherited disorder and was treated by removal of milk 
products from the diet. The disease was first recognized and described in detail (ie published work) in 1935 
by Mason and Turner. Leloir worked out the metabolic pathway and the process of sugar-nucleotides and 
won the Nobel prize in Chemistry in 1970 for his work. He and coworkers elucidated the pathway for 
converting galactose to glucose in the early 50's.   
 
Although, the clinicians recognized galactosemia very early in the century, the defective gene that caused it 
wasn't found until 1956. Another major break-through was when it was first found to be detectable through 
a newborn screening method in 1963. This method was developed by Guthrie and Paigen. Galactosemia 
was the second disorder found to be detectable through newborn screening methods by Robert Guthrie.  

Dietary Management of Galactosemia  

The main goal of dietary treatment of galactosemia is to remove any foods containing galactose from the 
diet. Because milk and milk products are the most common food source of galactose, persons with 
galactosemia should avoid these foods. In the past, there was some controversy about how long a person 
with galactosemia should remain on a galactose-restricted diet. It is now recommended that persons with 
galactosemia should avoid eating foods with galactose throughout life.  

DIET.  Ideally, a person with galactosemia should have a blood gal-1-p level below 3 to 4 mg/100 ml. A 
galactose-restricted diet should keep blood gal-1-p at this level, while containing enough nutrients for 
normal body function. The diet allows most protein-containing foods other than milk and milk products. 
Fruits, vegetables, grains, breads, fats and sugars are acceptable, as long as they do not have ingredients that 
contain galactose. Some fruits and vegetables do contain small amounts of galactose. However, the form of 
galactose (bound galactose) found in fruits and vegetables is not usable by the body, and may not contribute 
to elevated blood gal-1-p. Recent research has shown that bound galactose may in fact be usable by the 
body, but further studies are needed to confirm this.  

FOOD LABELS. The labels of all processed foods must be read carefully for ingredients which are milk 
products. The milk products to be avoided in processed foods are milk, casein, dry milk solids, lactose, 
curds and whey. The milk proteins casein and caseinate must be limited in the diet. They can provide large 
amounts of galactose if many foods or large amounts of any food containing casein are eaten. The following 
products may be used because they do not contain lactose: lactate, lactic acid, lactylates and calcium 
compounds. Food labels should be checked every time, since the ingredients in food products can change 
without notice.  
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MEDICINE. Lactose is often used as a filler or inactive ingredient in medicines, and might not be listed on 
the package. The best way to ensure that a medication does not contain fillers with galactose is to ask a 
pharmacist. They should have access to information about medication ingredients. If possible, have a 
pharmacist be aware of what medication ingredients are unacceptable to you. This is the most effective way 
of avoiding galactose-containing medications.  

DIETARY SUPPLEMENTS. Dietary supplements should be taken only when recommended by your 
doctor or health care professional. Federal regulations require that these products be labeled for the 
percentage of US RDA nutrients; fillers or inactive ingredients are not listed. Because lactose may be used as 
a filler in some dietary supplements, it is important to check with a pharmacist to ensure a supplement does 
not contain any hidden sources of galactose.  

Milk and milk products are the usual dietary source of calcium. Because persons with galactosemia remove 
milk products from their diet, they need to add calcium back into their diet through supplements. All people 
with galactosemia should have a regular daily supplement of calcium either from a soy formula or tablets. 
Consult your doctor or nutritionist to find out how much calcium supplementation is right for you.  

Dietary Treatment of Galactosemia  

The goal of dietary treatment for galactosemia is to minimize galactose intake which in turn minimizes 
galactose-1-phosphate production. Galactose-1-phosphate levels are determined by: 1) individual internal 
galactose production, 2) the specific allele for galactosemia, and 3) galactose intake from foods. It is not 
possible for a person with galactosemia to have a galactose-free diet. However, all persons with galactosemia 
should limit galactose intake from foods to a very low level. The galactose-1-phosphate levels of the 
individual determine the degree of dietary restriction necessary.  

Some foods contain obvious galactose and are unacceptable: 

 Buttermilk and solids 
Calcium caseinate   
Nonfat milk   
Dry milk and milk protein  Garbanzo beans  
Hydrolyzed protein made from casein or whey  am  
Lactalbumin (milk albuminate)  Lactose  
Milk and milk solids Milk chocolate  
Nonfat dry milk & solids  Cheese  
Organ meats (liver, heart, etc.)  Sherbet  
Sodium caseinate  Sour cream  
Whey and whey solids  

The galactose content of some of these foods is provided as a reference for you.  

Mg Galactose/100 ml 
Cow's milk  
Human milk  
Infant formula:  
Soy protein isolate  
Casein hydrolysate 
Whole casein  
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Aged cheddar cheese  
Fruits and vegetables 35  
Legumes, cooked:  
Garbanzo  
Baby lima  
Kidney  

 
Soybean  

 

HYDROLYZED VEGETABLE PROTEIN  

Hydrolyzed protein found in canned meats or fish may be made from milk proteins, casein or whey, which 
are unacceptable.  

If it is unclear on the label the source of the hydrolyzed protein, further investigation is necessary.  

LEGUMES (dried beans)  

Some legumes contain large amounts of galactose, especially garbanzo beans which are considered 
unacceptable.  

Fermented soy products (fermented soy sauce, miso, tempe) are not recommended as galactose can be 
released in the fermentation process.  

Non-fermented soy products (tofu, textured vegetable protein, and soybean extract) are acceptable.  

Some foods contain limited amounts of galactose and are limited as needed to support appropriate 
galactose-1-phosphate levels.  

Foods with more than 10 mg Galactose/100 gram of food:  

Tomato  

Papaya  
Bell Pepper  
Persimmon  
Watermelon 

Foods with 5-10 mg Galactose/100 gram of food:  

Apricot 
Asparagus 
Avocado 
Bean sprouts 
Beets 
Cabbage 
Cantaloupe 
Cauliflower 
Celery 
Sweet corn 
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Cucumber 
Eggplant 
Green grapes 
Grapefruit 
Kale 
Lettuce 
Oranges 
Peas 
White potato 
Radish 
Spinach 
Turnip 
Zucchini 
Apple 
Banana 
Broccoli 
Brussels sprouts 
Carrot 
Kiwi 
Green onion 
Yellow onion 
Pears 
Sweet potato 
Pumpkin 

ACCEPTABLE FOODS AND INGREDIENTS:  

Seeds and Nuts 
Filberts 
Pistachios 
Peanuts 
Safflower seeds 
Sesame seeds 
Sunflower seeds 

Gums and fibers 
Acacia 
Agar 
Carrageenan 
Carob 
Guar gum 
Locust bean gum 
Tragacanth 
Xanthum gum 

MENUS AND FOOD CHOICES  

Plain, simple foods are the safest choices for persons with galactosemia because it is less likely that offending 
ingredients are present. This means less emphasis on commercially prepared foods. Children are more readily 
able to learn which foods are ësafeí and which are not. This makes it easier for them to make choices and be self 
confident.  

It may be helpful to you to make these lists and laminate them, and carry them in your wallet.  

Avoid these ingredients: 

Buttermilk and solids 
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Calcium caseinate   
Nonfat milk   
Dry milk and milk protein  Garbanzo beans  
Hydrolyzed protein made from casein or whey Ice cream  
Lactalbumin (milk albuminate)  se  
Milk and milk solids Milk chocolate  
Nonfat dry milk & solids  Cheese  
Organ meats (liver, heart, etc.)  Sherbet  
Sodium caseinate  Sour cream  
Whey and whey solids  

Support Groups 
Parents of Galactosemic Children 
2871 Stage Coach Drive 
Valley Springs, CA 95252 
Contact Person: Gayle Dennis 
(209) 772-2449 
E-mail: gayleds@aol.com 
This groupís mission is to maximize the potential for normal development of the individual with galactosemia. 
Some of the resources they provide are parent support, newsletter, galactosemia literature and dietary 
information.  
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