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The Inherited Metabolic Clinic at The Childrenôs Hospital in Aurora, CO serves the Rocky Mountain 

Plains Region and at least 130 individuals with hyperphenylalaninemia (PKU). Children and families 

require a great deal of complex information, most often new and alien to their experience, in order to 

establish and maintain consistent and effective treatment. Our experience with the process of sharing such 

information with families motivated us develop this anticipatory guidance book with teaching aids. We 

also found it useful to develop a checklist to be certain our delivery of service is consistent and thorough. 

We hope that this guide will prove to be a useful tool for you in your clinic. 

THIS EDUCATIONAL TOOL IS DIVIDED INTO FOUR CHAPTERS:

1.  Birth to Five Years

2. The Elementary School Years 

3. Adolescent Years 

4. Maternal PKU 

EACH CHAPTER IS SUBDIVIDED INTO FOUR SECTIONS: 

Clinic Encounter Check Lists

Contains forms to be utilized during each clinic appointment in an effort to ensure that 

appropriate key issues are discussed at each clinic visit. 

Experience and Thoughts

We share insights from our experience. This section can be read independently, however, 

superscript items on the clinic encounter checklists refer to specific topics. 

Teaching Aids and Handouts

Find the materials designed to assist in counseling and teaching.

Resources

Other useful and generally available teaching aids and information on acquiring those 

publications. 

Keep in mind that all chapters have been developed as an anticipatory guidance tool with patient 

education and improved patient compliance as its main goal. We urge you to copy, individualize, and add 

to any and all of the sections. Whatever your approach, we hope this educational tool assists you in your 

clinic setting. New innovative methods are always helpful in our roles as health care providers.

This book has been developed with contributions from many professionals and students withinThe 

IMD clinic. There are some teaching aids thatare available inone or more variations; we hope 

thiscomplementsyour teaching style and facilitates the learning of new information.
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Ç Establish relationship with primary medical care provider

Query

Ç Nuclear family members/support

Ç Geographic location

Ç Insurance status

Ç Breast fed versus formula fed, source of formula if formula fed

Ç What information has been given to the family

Information To Be Given To The Family

Ç Expected length of first clinic visit

Ç Bring 24 hr diet record to first visit

Ç No change in diet until clinic visit

Practical Issues

Ç Registration

Ç Laboratory Notification And Result Tracking

1 of 1
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Superscript numbers throughout the Clinic Encounter 

Checklists refer to the Experience and Thoughts section. 



General Hyperphenylalaninemia Information

Ç Biochemistry (BIOCHEMISTRY)

ÅHepatic phenylalanine hydroxylase deficiency

ÅBiopterin cofactor abnormalities

ÅPhenotype and molecular heterogeneity

Ç Autosomal recessive disorder (GENETICS)

ÅRecurrence risk

ÅQuantitative testing for future siblings (see form letter)

ÅDNA carrier testing

ÅFamily history

ÅIdentify family member(s) in whom hyperphe/carrier testing is 

indicated/desired

Ç Principles of dietary management

Ç Outcome (OUTCOMES OF TREATMENT)

ÅUntreated

ÅTreated

Ç Diet is positive1

Ç Diet for life

Ç Emotional response to diagnosis of chronic metabolic disease

The Prescription (Rx)

Ç Principles of prescription  (DIET)

Ç Gram scale:

ÅHands on demonstration with the family

Ç 24 hr clock

ÅExplain with use of diet records

Ç Formula preparation (FORMULA PREPARATION)

ÅMeasuring and mixing 

1 of 3

ÅDenial

ÅFear

ÅAnger

ÅGuilt

ÅOver involvement

ÅSorrow/sadness
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Daily Living Issues2

Ç Family reorganization

ÅNew family member

ÅNew family member with a chronic disease

ÅñWhy Canôt I Eat That?ò, pg. 113-127

Ç Need to maintain lifestyle normalcy

Ç Otherwise normal child

Ç Siblings3

ÅñWhy Canôt I Eat That?ò, pg. 113-127

Ç Parents plans to return to work or school

Ç Child care4

Ç Loss of privacy

Formula Coverage

Ç Each geographic region has its own laws regarding coverage of formula, when 

financial coverage of formula is not guaranteed via state law, clinic involvement 

might be necessary to facilitate coverage. 

Examples:

Women Infant Childrenôs Program (WIC)

Stateôs health department

Solicitation to insurance companies of medical necessity. See form letter -

handout section.

Resources

Ç Extended family

Ç Parent support groups

Ç Community agencies

Ç Spiritual support

2 of 3
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Primary Medical Care Provider (PMP)

Ç Team player (parent, metabolic clinic, PMP)

Ç Open lines of communication

Ç General health issues to be directed by PMP

The Clinic Routine (THE CLINIC ROUTINE)

Ç Blood draws

ÅProcedure

ÅFrequency

Ç Laboratory results

ÅProcedure

ÅFrequency

Ç Diet records

ÅProcedure

ÅFrequency

Ç Weights/length

ÅProcedure

ÅFrequency

Ç Diet prescription changes

ÅProcedure

ÅFrequency

Ç Appointments

ÅFrequency of visits

ÅFlow at visits

ÅOption to meet other  PKU families at next clinic appointment

ÅGroup clinics

Ç Clinic staffsô contact numbers

ÅRoutine

ÅEmergency

Handouts

Ç A Caregivers Guide

Ç Include your specific clinic handouts
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Review

Ç Biochemistry

ÅBiopterin cofactor results

Ç Genetics (plans for future pregnancies)

Ç Principles of dietary management

Ç Principles of diet prescription

Phe Levels, Growth Charts, and Interim History

Ç Intercurrent levels 

ÅPhenylalanine (Phe)

ÅTyrosine (Tyr)

Ç Immunizations

Ç Teething

Ç Intercurrentillness

Ç Lengths and weights

Daily Living Routine

Ç Weighing, measuring and preparing formula

Ç Diet records/24 hr clock

Ç Feeding schedule

Ç Blood draws

1 of 2
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Psychosocial Adjustment

Ç Process of adjusting to diagnosis

Ç Process of adjusting to diet

Ç Validate feelings

Ç Support system

Ç Plans to return to work or school

Ç Child care

Ç Start process of communication5

Ç Trigger questions:

Are you angry (if so, at whom)?

Have you bonded to your baby?

Are there shared responsibilities with the diet?

How is your relationship?

Do you feel overwhelmed?

Do you feel responsible or guilty?

Nutrition Intervention

Ç Developmental readiness

ǒPreparing for solid foods

Ç Nutrition education

ǒPhe from food

ǒLow Phe food lists (supply order forms)

ǒLow protein foods (supply order forms)

ǒLabel reading (example: NutraSweet in medications)

6



Review

Ç Biochemistry

Ç Genetics (plans for future pregnancies)

Ç Principles of dietary management

Ç Principles of diet prescription

Phe Levels, Growth Charts, and Interim History

Ç Intercurrentlevels 

Phenylalanine (Phe)

Tyrosine (Tyr)

Ç Immunizations

Ç Teething

Ç Intercurrentillness

Ç Lengths and weights

Daily Living Routine

Ç Weighing, measuring and preparing formula

Ç Diet records/24 hr clock

Ç Feeding schedule

Ç Blood draws

Psychosocial Adjustment

Ç Process of adjusting to diagnosis and diet

Ç Validate feelings

Ç Support system

Ç Plans to return to work or school7

Ç Child care

Ç Relationship with the clinic

Ç The parents role as child advocate

1 of 2
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Psychosocial Adjustmenté

Ç Trigger questions:

How do you think having a baby has changed your life? How do you 

think having a baby with PKU has changed your life?

Have there been any major changes or stress in your family since last 

visit?

How are you balancing your roles of parents and partners?

Do you have extended family support? 

Nutrition Intervention

Ç Developmental readiness

ǒIntroduction of solid foods

Ç Nutrition education

ǒSequencing of solid food

ǒSuggested meal patterns (SUGGESTED MEAL PATTERN)

ǒAppropriate and inappropriate feeding practices (see handouts)

ǒThe meal time mess8

Ç Educate siblings, family members and friends

Additional Handouts

Ç Why Is Mary On A Diet? (for siblings)

Ç Online Tool: Denny the Dragon and His Magic MILK (for siblings) 

2 of 2
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Review

Ç Biochemistry

Ç Genetics (plans for future pregnancies)

Ç Principles of dietary management

Ç Principles of diet prescription

PheLevels, Growth Charts, and Interim History

Ç Intercurrentlevels9

Ç Immunizations

Ç Teething

Ç Intercurrentillness

Ç Lengths and weights

Daily Living Routine

Ç Weighing, measuring and preparing formula

Ç Diet records/24 hr clock

Ç Feeding schedule

Ç Blood draws

Psychosocial Adjustment

Ç Process of adjustment to diagnosis10 and diet

Ç Validate feelings

Ç Support system

Ç Plans to return to work or school

Ç Relationship with the clinic

Ç The parents role as child advocate

Ç Diet button/manipulative behavior

1 of 2
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Psychosocial Adjustment é

Ç Trigger questions:

Do you have time for yourself?

Who do you turn to when you need some help?

What are your thoughts on discipline?

Nutrition Intervention

Ç Introduction of low protein foods/free foods

ǒOrder forms

ǒFood lists

ǒCook books

Ç Suggested meal patterns (SUGGESTED MEAL PATTERN)

Ç Introducing the ñYesò and ñNoò food concepts

Ç Educating siblings, extended family, friends11

Ç First birthday party--offer ideas for low protein cake and ice cream (PARTY 

TIME RECIPES)

Ç Developmental readiness

ǒFinger foods (CHOOSE YOUR FOODS)

ǒCup drinking 12

Ç The mobile child

2 of 2
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Review

Ç Genetics (plan for future pregnancies)

Ç Principles of dietary management

Ç Principles of diet prescription

Phe Levels, Growth Charts, and Interim History

Ç Intercurrent levels

Ç Immunizations

Ç Intercurrentillness

Ç Heights and weights

Daily Living Routine

Ç Weighing, measuring and preparing formula

Ç Weighing, measuring and preparing food

Ç Diet records/24 hr clock

Ç Blood draws

Psychosocial Issues13

Ç Living with diagnosis and diet

Ç Stress management

Ç Support system

Ç Plans to return to work or school

Ç Relationship with the clinic

Ç The parents role as child advocate

Ç Impact of childôs increasing autonomy14

1 of 2
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Parenting Skills and Chronic Disease

Ç Self-concept15

Ç Use of positive language when communicating with child

Ç Over involvement

ÅñWhy Canôt I Eat That?ò pg. 16-22

Ç Participation in individualizing the childôs health care plan

Ç Trigger questions

ÅHow important are neatness and efficiency?16

ÅDo you feel exhausted?

ÅDo you let your child know if a food is allowed/not allowed on the 

diet? If so, how? 

Ç Teaching through reading17 (see references)

Nutrition Intervention

Ç Feeding independence

Ç Issues with non-compliance, formula acceptance

Ç Revisit use of low protein foods/free foods

ÅCookbooks

ÅRecipes

Ç Variety18

Ç Educate the child; ñYesò and ñNoò foods

Ç Educate siblings, family, friends

Ç The mobile child (exploring his surroundings)

2 of 2
12



Review

Ç Genetics (plan for future pregnancies)

Ç Principles of dietary management

Ç Principles of diet prescription

Phe Levels, Growth Charts, and Interim History

Ç Intercurrent levels

Ç Immunizations

Ç Intercurrentillness

Ç Heights and weights

Daily Living Routine

Ç Weighing, measuring and preparing formula

Ç Weighing, measuring and preparing food

Ç Diet records/24 hr clock

Ç Blood draws

Psychosocial Issues19

Ç Living with diagnosis and diet

Ç Stress management

Ç Support system

Ç Plans to return to work or school

Ç Daycare/ Preschool

Ç Relationship with the clinic

Ç The parents role as child advocate

1 of 2
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Parenting Skills and Chronic Disease

Ç The egocentric child 20

Ç The negotiating child 21

Ç Building trust 22

Ç Over involvement 

ÅñWhy Canôt I Eat That?ò pg. 16-22

Ç The childôs ambassador 23

Nutrition and Genetic Education 20, 21, 22

Ç ñYesò and ñNoò foods (RED LIGHT!! GREEN LIGHT!!)

Ç Similarities and differences (WAYS WE ARE ALIKE & WAYS WE 

ARE DIFFERENT)

Ç Role playing (ROLE PLAYING)

Ç Saying ñNoò (FISHING FOR PHE)

14



1. We stress from the first encounter that diet is positive. We often remind the family that before the 

development of newborn screening and without diet therapy, their child would have been mentally retarded.

2. The initial clinic visit is an excellent time to set the tone for your clinicôs philosophy regarding management. 

For example, we have many new families who state they will change their life style and become ñvegetarianò 

to make it easier for their child. Our clinic philosophy is to stress life maintenance of a normal lifestyle. The 

familiesô acceptance of this philosophy can best be promoted by the following observations:

There is no reason for the parent to apologize for the diet; without the diet, their child would be 

mentally retarded.

Their child has a metabolic disease; they do not. The treatment for the disease is diet. If their child was 

born with a heart disorder for which the treatment was daily medication, would they feel compelled to 

take the same medication as their child was prescribed.

Their child will be on a metabolic formula, the rest of the family will not. The metabolic formula will 

provide their child with the necessary amino acids, vitamins and minerals for life. Family members, 

whether they are vegetarian or not, must ensure there is an adequate intake of amino acids, vitamins and 

minerals from the food they eat. Therefore, unless parents plan to make themselves and the rest of the 

family nutritionally deficient, their diet must be different from their childôs, independent of whether 

they are vegetarian or not.

Their child will not be living with them forever. She/he will soon be exposed to the ñprotein eatingò 

world. Their child needs to learn how to manage the emotional and practical problems which 

accompany any special diet. This can best be taught at home where there is a supportive, loving 

environment.=-

Tailor your responses to parentsô concerns or questions to support your clinicôs philosophy.

3. Siblings need to be included. Sharing the family experience allows them to feel more involved. Using their 

questions as guidelines helps to establish age appropriate dialogue.

4. It has been our experience that providing potential care providers an opportunity to come to clinic, to learn 

the philosophy and the ñnuts and boltsò of the diet from the staff, in addition to learning from the immediate 

family, increases compliance.

5. Parents talk to their child during baths, diaper changes, and play time. It has been our practice to recommend 

to parents that talking to their infants about their diet is a learning experience. It makes it easier for parents to 

talk to their child when she/he is older because they have always been doing it. Talking to their baby is 

natural.

6. It has been our experience that couples often feel angry about having to call the clinic when their child is 

hungry or when their appetite changes. It is a natural reaction to be angry when the most innate behavior (to 

feed your child) is supervised so closely. Our recommendation is to be supportive and validate their feelings. 

Keeping lines of communication open, usually leads to a good long term relationship with the family.

1 of 3
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7. It has been our experience that parents often indicate one care provider plans to remain at home. Frequently by 

four months of age financial issues may cause reconsideration.

8. Encourage families to feed their baby like any other baby. Itôs normal when introducing solids to have a 

MESS. This is taken into consideration when calculating the diet prescription. Reminding families that mess is 

normal reduces the risk of ñPhe-neurosisò, a term we coined to describe the fear that develops (with our help) 

regarding total Phe intake from food.

9. Staff reminder: high levels do not necessarily mean family and/or clinic staff is doing a ñbadò job; similarly 

low levels do not necessarily mean family is doing a ñgoodò job.

10. Frequently, parents breathe a sigh of relief when their child reaches a year of age. By this time their childôs 

normal growth and development is evident and reassuring. Now is a good time to revisit the fact that diet for a 

child with hyperphe is as essential as medication for heart failure or insulin for diabetes. We have found that 

playing down the fact that their child does have a metabolic disease has led to poor compliance, especially in 

teenage years. This is the time to reinforce that their child does indeed have a metabolic disease which, if 

untreated, causes mental retardation. With diligence, compliance, and education the outcome can continue to 

be positive.

11. It is the parentsô choice whether people having occasional contact with their child need to know about their 

childôs diagnosis and special diet. For example, perception that the diet is due only to a food allergy rather than 

a metabolic disease minimizes the importance of the diet therapy. Allergies are often perceived as a diagnosis 

of over concerned parents and nonorganic. On the other hand, lengthy explanations are not always needed.

12. It has been our experience that parents resist the transition from bottle to cup because of the message we have 

given them regarding the importance of consuming ALL the formula within their 24 hour clock. A fear 

develops (Phe-neurosis) around the normal behavior that a child exhibits when they learn to drink from a cup 

(i.e., turning the cup upside down). This is a delicate issue because there is no easy solution. Depending on the 

family and their child, various approaches may be needed to attain the goal of cup drinking without 

compromising the diet or driving the parents over the edge. One suggestion may be to put the metabolic 

formula without the infant formula in the cup. This will introduce the concept of drinking ñmilkò from a cup, 

but not risking the diet prescription.

13. At this age, we change the heading from psychosocial adjustment to psychosocial issues. It has been our 

experience that adjustment to the diagnosis and the diet has usually occurred by one year of age. It appears that 

once our families have adjusted they can then allow themselves to honestly acknowledge that there will be 

ongoing psychosocial issues due to the chronic nature of the disease.

14. The physical and cognitive maturity of a child this age allows for the development of autonomy. The resistance 

and negativism exhibited is not defiance, but a normal developmental stage; recognize this as transitional.

15. Do the parents understand their own feelings?

16. Are parents telling you, ñI have to make this formula because I do it right. They do not measure properly, they 

make a mess, and itôs easier if I just do it!ò Ask the primary care taker, ñIs this the healthiest decision for the 

family?ò 

2 of 3
16



17. Reading is an educational activity and fun for both children and parents. Familyôs home library and the public 

library have numerous books that can be used to teach a variety of situations and choices. For reading 

materials useful in addressing ñyesò and ñnoò foods, role playing, friendships, and the body, see the PKU 

literature listing on the PKU Homepage at http://www.wolfnet.com/~kommal/books/html.

18. Variety touches on many issues:

Å Financial - Can the family afford low protein foods?

Å Emotional - How does the family feel about saying no to foods they are eating?

Å Lifestyle - Is there time to prepare different recipes? Restaurant eating? Fast food junkies? Is there an 

interest in cooking? 

This is a good time for the nutritionist to review the recipe book with the family and provide additional easy to 

make snacks etc. Review policy on Low Protein foods reimbursement. Discuss menu options at local 

restaurants. Variety doesnôt always mean more work. It is our belief that an early introduction to variety will 

save time, and decrease trouble with non compliance later on.

19. At three to four years of age we begin having clinics in a group setting. Although we continue to do individual 

intakes and address any individual concerns with the families in private, the focus of the clinic encounter is to 

provide an interactive educational environment. Initially, both child and parent(s) are involved in the same 

setting; this arrangement avoids potential separation anxiety. It had been our experience that parents in the 

setting glean insights regarding the management of their childôsô disease. Through sharing, observing, and 

networking, the families gain invaluable knowledge and support. Despite the long distances that many families 

travel and the additional cost of lodging, the families have been overwhelmingly supportive. Starting groups at 

this age helps form life long friendships for child and parent alike.

20. At approximately three years of age their child is becoming aware of the world around them, but is still an 

egocentric individual. Role playing is a tool for incorporating what is being learned and how it relates to 

his/her world. Symbolic and imaginative play are just two of the approaches we use in our groups for this age. 

An example of this would be using plastic play food and asking each child to set the table, select a meal, and 

identify ñyesò and ñnoò foods.

21. With the development of language their child is now able to negotiate. Choices are now a critical learning tool. 

Without choice, a childôs actions are mandated, often leading to power struggles. Keeping all choices 

acceptable helps to ensure a positive outcome for all participants. Example:ñWhich finger do you want poked 

for your blood draw?ò

22. Trust is a fragile thing. Most children have learned to trust their parents. Honesty and consistency will help 

nurture the trust and the relationship that the child and the parents have both with each other and the clinic. 

Casual deception and broken promises can seriously jeopardize it. When a child asks, ñWhy canôt I have some 

hamburger?ò a short direct answer may be emotionally difficult for the parents, but an evasive answer is not 

beneficial to their child. ñBecause you have hyperphe, and hamburgers are not good for you,ò is an example of 

a direct answer. A response of ñNot today dearò is evasive and implies that in the future it may be possible. 

23. If their child has started preschool, parents must now provide information on their childôs metabolic disease 

and diet to the school staff. Written material that supports verbal communication will support positive 

outcome. Ongoing communication and clarification of expectations is necessary for a working relationship.

3 of 3
17



The clinic routine refers to the overall flow. It is indicative of both what happens 

during an actual visit and what is expected for maintaining patient care.

Blood Draws

Blood is drawn either at The Childrenôs Hospital at the outpatient laboratory or it 

can be drawn at home. Technique for drawing home levels can be taught at the 

outpatient lab and tubes, labels, etc. can be mail ordered.

Blood is drawn on a daily basis until levels are in treatment range. Within the first 

6 months levels are drawn weekly and then bi-monthly until a year of age. Levels 

remain at bi-monthly after a year of age and once a month between the ages of 2-

10 years of age. Frequency of levels can increase or decrease depending on the 

patientôs compliance.

Results of laboratory tests will be phone called to the family or a results letter will 

be sent. 

Blood is drawn 2-4 hours after a meal. It is not recommended that blood be drawn 

after a fast of more that 4 hours in young children. 

Older Children can choose to have their blood drawn first thing in the morning, 

after a bed-time fast.

Laboratory Results

All blood specimens must be received Monday and Thursday by 11:00 am.

Laboratory results are available twice a week on Tuesdays and Fridays.

Special laboratory runs (i.e. not Tues/Fri) are available if needed (i.e. for a 

newborn or following a holiday).

Diet Records

Initially, diet records are kept on a daily basis. Exact amounts of what your child 

eats or drinks needs to be recorded.

A complete 3 day diet record should accompany all blood levels.

THIS IS NOT YOUR CLINIC ROUTINE

THIS IS A TEMPLATE TO AID YOU IN CREATING ONE THAT WORKS FOR YOUR INSTITUTION

1 of 2 18
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Lengths and Weights

Initially, lengths and weights are done twice a week. With age the frequency 

decreases. During growth spurts or overt changes in appetite a request for a length  

/weight might be made on an ñas needò basis.

Appointments

Patients are seen at 2 months, 4 months, 6 months, 9 months and at 1 year of age. 

they are then seen every 4 months until 3 years of age when they are then seen 

every 6 months until adulthood. 

At 3 years of age, they will begin group education following an individual clinic 

visit. 

Clinic appointments are on Monday and Thursday mornings. Plan on being in 

clinic from 9:00 am until 12 noon.

During your clinic appointment you will see the metabolic nutritionist, the 

physician, a nurse or a genetic counseling student. This is a teaching hospital 

which means that your clinic appointments will continually have new faces 

popping in. They will be in the form of medical students, residents, fellows, 

genetic counseling students, dietetic interns and some visiting faculty from other 

institutions.

You are always encouraged to interact with other families. As your child grows 

you will be formally placed in groups and given an opportunity to share ideas, 

questions and suggestions with other parents that have a child with the same 

diagnosis.

Your children will have an opportunity to share with their peers in a safe learning 

environment.

Clinic Staffs Contact Numbers

There is a hospital number that you may call to reach a physician on call 24 hours 

a day.

Emergencies are rare in PKU. Please remember that most emergencies should be 

directed towards your Primary Care Provider.

2 of 2 19
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NEWBORN SCREENING
Newborn screen is positive for phenylketonuria (PKU)

Babyôs phenylalanine level is high. 

Babyôs level needs to be rechecked.

LABORATORY TESTING
Secondary phenylalanine level is also high. 

Confirmation that baby has PKU. 

Baby should be seen at the metabolic clinic.

METABOLIC CLINIC
We are here to help you and answer your questions: 

ñWhat is phenylalanine?ò 

ñWhat is PKU and hyperphenylalaninemia?ò 

ñWhat causes it and how can it be treated?ò

Chapter One Handout: NEWBORN SCREENING
20



Phenylalanineis one of the amino acids that 

is present in protein. In total, there are twenty two 

different amino acids. 

*We often shorten the word ñPhenylalanineò to ñPhe.ò

Chapter One Handout: BIOCHEMISTRY

All protein, including the protein in food we 

eat and the protein that makes up our body, 

consists of many amino acids hooked together 

much like beads on a string. 

Phe

In this illustration each amino acid bead 

is a different shape and color. 

The pink circles represent phenylalanine. 

Ser

Pro

Ala Phe   
glu

Phe

Glu

Phe   

Phe

PheAla

Ala

Glu

Glu

Ser

Ser

ProPro
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Antibodies

Phenylalanine is one of many essential nutrients. 

It is used by the body to make cells and other materials 

which are necessary for the body to work properly. 

OUR BODIES REQUIRE A CERTAIN AMOUNT OF

PHENYLALANINE TO MAKE :

Muscle Cells

HairNeurotransmitters

Eye Color Pigment

Hormones

Toe Nails

Tooth Enamel

Digestive Enzymes

Skin Cells
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The cells in our brain 

make chemicals called 

neurotransmitters. 

Neurotransmitters 

transmit messages 

from one nerve cell to 

another within our 

brain. 

The body needs a 

certain amount of 

phenylalanine to make 

these chemicals.

Too much 

phenylalanine and not 

enough tyrosine 

interferes with the 

formation and 

performance of 

neurotransmitters.

Mr. Neurotransmitter

Phe

Nerve 

#1

Nerve 

#2
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Normal Phenylalanine Levels

Nerve 

#1

Nerve 

#2

ELEVATED Phenylalanine Levels

When phenylalanine levels are 

in treatment range, 

neurotransmitters can deliver 

clear messages. 

When phenylalanine levels are 

ELEVATED , neurotransmitters 

CANNOT deliver clear 

messages. 

Nerve 

#1

Nerve 

#2
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0.69 - 2 mg/dl 
35 - 100 µmol/L 
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Normal 

Levels

Treatment 

Range

2 - 6 mg/dl 
120 - 360 µmol/L 

High Phe Levels:
\

When the level of phenylalanine 

is greater than the treatment range. 
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The Result: Too much Pheand not enough Tyr .

When the body has enough PAH it converts Pheto Tyr. 

If the body does not have enough PAH, 

the Pheis not converted to Tyr. 

THE BODY IS SIMILAR TO A FACTORYé

PAH: Phenylalanine Hydroxylase Phe: Phenylalanine   Tyr: Tyrosine

28
Chapter One Handout:  BIOCHEMISTRY



Biopterin Cofactor Defect Pathway

Classic PKU Pathway

Phe = Phenylalanine      PAH = Phenylalanine Hydroxylase     Tyr = Tyrosine 

Normal Phenylalanine Pathway

PAH
Tyr

Gene

Biopterin Synthesis

Biopterin 

Cofactor

Phe

PhePhe
Altered PAH

Altered Gene

PhePhePhe
Biopterin 

Cofactor
Biopterin Synthesis

Altered

Biopterin 

CofactorAltered 

Biopterin Synthesis

PAH

Gene

PhePhe

PhePhePhe

Tyr

Tyr
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Instructions are normal.

Phenylalanine hydroxylase

(PAH) is made. Works 

efficiently.

Instructions have an error.

Phenylalanine hydroxylase

(PAH) is made, however it 

does not work as well.

A significant amount of 

instructions are missing. No 

phenylalanine hydroxylase

(PAH) can be made.
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Chromosome #12 and the PKU Gene

Carrier

2 out of 4 chance

Mrs. Chromosome Mr. Chromosome

PKU

1 out of 4 chance

Non-Carrier

1 out of 4 chance

Our genes are organized on our body on Chromosomes. 

Mr. and Mrs. Chromosome are both carriers of PKU. 

See the chances of having PKU based on Autosomal Recessive Inheritance. 
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Normal Gene

PKU Gene

Non Carrier Carrier Carrier PKU

Carrier Carrier

WHAT DOESAUTOSOMAL

RECESSIVE INHERITANCE REALLY MEAN?

Autosomal recessive disorders are passed to a child 

through both parentsô genes. 

If both parents carry the PKU gene, there is a:

25% chance that the PKU gene will not be passed; the 

child will NOT be a carrier and will NOT have PKU. 

50% chance that the PKU gene will be passed from one 

parent; the child will be a PKU carrier.

25% chance that the PKU gene will be passed from both 

parents, and the child will have PKU.
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