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COBALAMIN

Structure

B -groups

CN - Cyano; inactive
OH - Hydroxyl; inactive
Methyl - Folate
metabolism

Adenosyl - Mutase
activity

Nucleotide
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CACTIONS

Methylmalonyl

Homocysteine  Methionine CoA
Methyl
Cobalamin Adenosyl
TH F Cobalamin
N N
H H
CH,
Succinyl CoA

Important for DNA synthesis, nervous
tissue and fat metabolism in the liver

an intermediate of the citric acid
cycle, porphyrin synthesis
(Heme synthesis)
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GI ABSORPTION OF COBALAMIN

«— Stomach

TCI-Cbl

v

TCII-Chl TCII-Chl

T— — [F-Chl IF-Cbl TCl

Terminal lleum
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Vitamin B, is involved in the following reaction:

a) dUMP i et i D
~
N®N'0-methylene
THE dihydrofolate (DHF)

\ serine hydroxymethyl
transferase
PLP (Vitamin Bg)

Dump : deoxyuridine

monophosphate

glycine NADPH + H+

dihydrofolate reductase

serine

i

Tetrahydrofolate (THF)
A MTHFR

SAM —<—— Methionine
\/ Vit B4, (folate trap)
Methionine synthase

Homocysteine —

deconjugation, reduction, methylation ;
N5-methyl THF - o0 U dietary folate
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Vitamin B12 deficiency and pernicious anaemia
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Pernicious Anemia

Normal Pernicious Anemia
Stomach Stomach
Acid + ﬂ
|F I I
Normal Atrophic gastritis
gastric parietal Achlorhydria

cells No |F
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FOLIC ACID

OH

(GLU),

CO
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conH &F
COOH
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Paraamino-

: . Glutamic Acids
benzoic acid

Pteridine




N°>-methyl THF
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Homocysteine Methionine

N°-methyl
THF-Glu THF-Glu

R
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metabolism




Folic acid is necessary for red blood cell
production and neural tube formation

Neural tube
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Investigations in megaloblastic anaemia
Haemoglobin Often reduced, may be very low
MCYV Usually raised, commonly > 120 fL
Erythrocyte count Low for degree of anaemia
Blood film Oval macrocytosis, poikilocytosis,
red cell fragmentation, neutrophil hypersegmentation
Reticulocyte count Low for degree of anaemia
Leucocyte count Low or normal
Platelet count Low or normal

Bone marrow Increased cellularity, megaloblastic changes in erythroid series, giant
metamyelocytes , dysplastic megakaryocytes, increased iron instores , pathological non-ring
sideroblasts

Serum ferritin Elevated
Plasma lactatedehydrogenase (LDH) Elevated, often markedly
B2 is low, folic acid is low

Elevated homocysteine and methylmalonic acid levels in Bl2 defeciency , and elevated
homocysteine in folic acid def.
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Note the hypersegmented neutrophil (7-8 lobes)

Schrier, S. ASH Image Bank 2001;2001:100231

Copyright ©2001 American Society of Hematology. Copyright restrictions may apply.
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B12 Detficiency: Treatment

» IM B12 1000mcg daily x | week
then 1000mcg weekly x | month
Then 1000mcg monthly for life for PA

» Oral high dose |-2 mg daily =
As effective but less reliable than IM '
Currently only recommended after

full parenteral repletion

» Sublingual, nasal spray and gel formulations availabl -
fars
iy " e
A Ty |

If necessary, transfuse red blood cell C. with care

: E— &
g '



Folic acid deficiency :treatment

» Folic acid oral 5 mg daily



MEGALOBLASTIC ANEMIA
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Bone Marrow Failure/ Aplastic
Anemia
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FA- Clinical

Abnormality

% of FA Patients

L alal)

Aladl 60%
< 23%
saill Al 13%

3%




JMG

Tischkowitz, M D [.IJM 2 ;40:1-1
Copyright ©2003 BMJ Publishing Group Ltd. IS¢ OWItZ’ etal. ] ed Genet 003’ 0 0 DNLINE



FA complementation groups and FA genes

FA

complementation FA gene ?r?ll)::);a:::tus e(r;g Cha r::t?:;nal
group

A FANCA 60 16924.3
B FANCB Rare Ap22.3
C FANCC 15 9q22.3

D1 BRCA2 5 13q12.3

D2 FANCD2 5 3p25.3
E FANCE Rare 6p21.3
F FANCF Rare 11p15
G FANCG 10 9p13
I Urnknowr Rare Unknown
J BRIP1 Rare 17q23.2
L FANCL Rare 2p16
M FANCM Rare 14q921.2
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AA - Evaluation

CBC w/ diff

(Fanconi’s test)

Send Hep A, B, C, D titers
HIV

Test for PNH (CD55, CD59)
HLA typing
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Fig. 6.14 Aplastic anaemia: low power view of bone marrow fragment Fig. 6.15 Aplastic anaemia: trephine biopsy of posterior iliac crest
showing severe reduction of haemopoietic cells and an increase in fat shows gross hypocellularity with replacement by fat.
spaces.
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Fig. 6.16 Aplastic anaemia: trephine biopsy shows some haemopoietic Fig. 6.17 Aplastic anaemia: higher power view of the biopsy in Fig.

6.16, showing grossly hypocellular marrow with a remaining lymphoid

cellular foci in an otherwise grossly hypocellular marrow.
follicle in the upper right field.
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Pure Red Cell < pall jeall &y Sl (zeti ¥)aial ae —
Aplasia (Diamond-Blackfan)

Congenital Neutropenia «s_all &Yaall asi —
(Kostmann’s)

Thrombocytopenia 3 =8l Gl aw Glagiiall jadi —
with Absent Radii
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AA

ALaall Glalledd) o
— Mycophenolate mofetil (MMF) - cytotoxicto T
cells

— Monoclonal Ab against IL-2 receptor which is
present on activated lymphocytes
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BMT : il g )
— < 20 yr with a sib... 75%
— 20 - 40 yr with a sib...60%
— < 20 yr unrelated BMT... 40%
— 20 - 40 yr unrelated BMT...35%
* Immunosuppression - 60 - 80%
— But for how long and consequences...



100

80

Probability of Survival, %

Probability of Survival After
Allotransplants for Severe Aplastic Anemia

HLA-Identical Sibling (N = 1,154)

'Related, O-mismatch (N = 32)
| : .

- ~—~~—e.__Related, 1, 2-mismatch (N'= 84)_
Unrelated (N = 139)
P =0.0001
i i i 1 i 1 | | 1
1 2 3 4 >
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