FNH 351 2017/2018	Case Study 2 – Methyl Nutrients – Folate, Vitamin B12, Choline
CASE STUDY 2 - Individual Assignment
REQUIRED READING: 
Before you begin with this case study, please remember that this and all other case studies in this course FNH 351 are meant to be learning opportunities and should be tackled by each student individually. This is your chance to learning by applying the material to a real-life case study. 
As described in the course syllabus, academic honesty is a core value of scholarship. Cheating and plagiarism (including both presenting the work of others as your own and self-plagiarism) are serious academic offences that are taken very seriously in the Faculty of Land and Food Systems. Please be mindful, and support your and your classmates’ learning by completing this case study by yourself. 	

Description of the case:
Mrs. Langara is 70 years old and has been suffering from heartburn in the past 3 years. Her doctor prescribed her proton pump inhibitors, that she has been regularly taking in the past 3 years. During that time, she also lowered her dairy consumption as she felt milk, yoghurt, and cheese were worsening her situation. While she loves her weekly one portion of salmon every Saturday, she is not a big meat eater. Her favorite foods are white toast and cupcakes. 
For the past week, she has been experiencing poor concentration and memory loss, as well as tingling in her extremities. Prior to sending Mrs. Langara to see a dietitian, her doctor recommends a blood test and these are her laboratory results. 
[image: ]
	Parameter
	Patient
	Normal Range

	Hemoglobin (g/dL)
Serum total vitamin B12 (pmoL/L)
Serum folate (nmol/L)
Serum methylmalonic acid (nmol/L)
Plasma total homocysteine (µmol/L)
	11
120
50
390
9
	10-15
150-600
7-45
50-370
3-12



Questions: Please write your answers in full sentences.

1. What vitamin deficiency do you think she has? Select two pertinent lab results and explain the consequence of this vitamin deficiency that would lead to each of the two selected results (0.5 mark each; 1 mark total)?	(1 mark total)
This patient has Vitamin B12 deficiency.
	The patient’s total vitamin B12 level is less than the normal range which is 150-160. Vitamin B 12 deficiency leads to the decrease of vitamin B12 in the serum. 
      The patient has an abnormal high parameter on serum methylmalonic acid (390), which exceeds the normal range (50-370). Methylmalonic acid is a functional indicator of metabolic deficiency. As a coenzyme, vitamin B12 can help conversion of L-methylmalonyl-CoA to succinyl CoA in the TCA cycle. However, without vitamin B12, L-methylmalonyl CoA becomes methylmalonic acid and CoA. The increased amount of methylmalonic acid indicates vitamin B-12 deficiency in the serum. 





2. Select one lab result other than hemoglobin that would explain why this patient showed no signs of anemia (0.5 marks) and describe the underlying mechanisms and metabolic pathways for why she did not develop anemia (1 mark). 	(1.5 marks total)

Deriving from fortified food sources 
Folic acid used in food fortification
Folic acid can mask hematological symptoms of B 12 deficiency
Folate+B12 deficiency: impact DNA synthesis and nucleotide formation
The patient’s serum folate level (50) exceeds the normal range which is 7-45. The higher amount of folate in the blood can overcome the problem of “methyl-folate trap” that caused by vitamin B-12 deficiency. Vitamin B-12 acts as a coenzyme to help remethylation of homocysteine to methionine in DNA synthesis. When vitamin B12 become deficient, this remethylation reaction is impaired and the formation of THF from 5-methyl THF also is stopped, which causes 5-methyl THF being trapped in the cycle. Additional folate will produce THF and overcome methyl folate trap. Therefore, the high amount of serum folate allows the continuation of DNA synthesis and prevent megablastic macrocytic anemia. 


3. Describe two potential causes of her deficiency (0.5 marks each; 1 mark total); and 
explain how each of them may have caused this deficiency (1 mark total)?  	(2 marks total)

The patient is not a meat lover and she only consumes one portion of salmon once a week. She also lowered her dairy consumption in the past week. Animal sources foods such as beef and eggs contain high amount of vitamin B12. Low dietary intake of vitamin 12 have caused this deficiency.
The patient also has doctor prescribed proton pump inhibitors due to her heart burn. Pump inhibitor decreases HCI production which leads to increase in gastric PH. Since low acidity in gastric acid can cleave vitamin B12 from dietary proteins. Increase PH in gastric acid affect the normal absorption of vitamin B-12, which have caused vitamin B12 deficiency.
Protein denaturation in stomach to release B 12 is impaired.
 
4. What type of treatment would you recommend to her and why?
I would recommend this patient to have high dose intramuscular vitamin B12 supplementation injection because this treatment avoids the complexity of B12-IF complex absorption. Also, passive diffusion occurs at high dose of vitamin B-12, which means Vitamin B12 can be quickly absorbed.
Later: supplement
	70
	27

	Atrophic gastritis
Reduce gastric PH (reduce IF release)
Recommendation for adults >50years to meet the requirements through B12 from fortified foods or supplements
	-intramuscular injection
- supplements
[bookmark: _GoBack]- dietary change(natural food sources)



	(0.5 marks total) 
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