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So	first	of	all,	I	didn’t	like	the	blood	wallpaper,	so	I	removed	
it	and	made	it	pink	instead,	I	hope	you're	okay	with	that



Agents Used in Anemias
W e  w i l l  d i s c u s s  t h e m  a s  t h e  f i r s t  b r a n c h  o f  d r u g s  u s e d  i n  h e m a t o p o i e t i c  a n d  
l y m p h o r e t i c u l a r  s y s t e m .

Hematopoiesis:
Requires a constant supply of:
1 . Essential elements: Iron, vitamin B 12 and folic
acid. Our supply  o f  these  e lements  can  be  taken (absorbed)  f rom food 
and somet imes  medic ines  and food supplement ing  pi l l s .

2. Hematopoietic Growth Factors.
I t  i s  a  new term  in t ro d uced  a s  a n  a g ent  o r  d rug  used  in  a nem ia ,  a nd  i t  
i s  g iven  a s  a  pa r t  o f  the  t rea tm ent  o f  m a ny hem a to po ie t ic  d iso rd ers .  
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Anemia is a very common symptom of 
diseases and a very good indicating 
symptom of them. 

Symptoms of anemia affect the whole 
body; as anemia means low hemoglobin 
levels, which leads to less oxygen 
carrying power in the RBCs to the body 
tissues so all the tissues in the body will 
be affected.



IRON

◼Iron deficiency is the most common cause of
chronic anemia.

T h e  r o l e  o f  i r o n  i n  s y n t h e s i s  o f  h e m o g l o b i n  i s  v e r y  i m p o r t a n t ;  f o r  
i r o n  i s  a  m a j o r  i n t e g r a l  p a r t  i n  t h e  s t r u c t u r e  o f  h e m o g l o b i n .

◼Causes microcytic hypochromic anemia.
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Iron is an important 
component of many 
molecules in the body, 
seen in the table: 

The thing we give most 
attention to is 
the iron in hemoglobin. 
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Pharmacokinetics of Iron
◼ Free iron is toxic.
◼ All iron used to support hematopoiesis is reclaimed from catalysis of

hemoglobin in senescent or d a m a g e d erythrocytes .
Mo st  o f  the  i ro n  tha t  resul t s  f ro m  the  d es t ruct io n  o f  R B C 's  ca n  be  rec la im ed  

(recycled )  ba ck  in to  the  bo d y.

◼ Only a small amount of iron is lost from the body. So only  a  smal l  
amount  o f  i ron is  required to  compensate  that  loss  ( to  replenish).

Possible causes of Iron Deficiency:
I f  the  i ron loss  was greater  than the  gain  or  in take th is  resul ts  in  i ron 
def ic iency anemia

◼ Increased iron requirements As in pregnant women who need iron supply 
for both themselves and the fetus inside them.

◼ Increased iron losses. Like in the incidences of bleeding, whether acute or 
chronic bleeding, which result in loss of blood and iron.
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Absorption:
◼Usual D a i ly in take: 1 0 -1 5 m g of e l em en t a l iron .
F o r  n o r m a l  p e o p l e  w i t h  b a l a n c e d  d i e t s  w i t h o u t  a n y  a p p e t i t e  p r o b l e m s  o r  f o o d  i n t a k e  
p r o b l e m s  o r  i m p a i r m e n t s .

◼H e m e iron in m e a t h e m o g l o b i n a n d myoglob in is absorbed intact.
Whi ch  m ak e s  i t  o f  m o r e  b i o av a i l ab i l i t y ;  t ha t ' s  why  m e at  i s  a  g r e a t  so u r ce  o f  i r o n .

◼ Iron f ro m other sources is t ight ly b o u n d to organic c o m p o u n d s a n d
is less avai lable a n d should be reduced to ferrous iron before it can be
absorbed.

L i k e  i n  s p i n a c h ,  p l a n t s ,  E t c . . W h i c h  m a k e s  i t  l e s s  b i o a v a i l a b l e  b e c a u s e  i t  n e e d s  t o  b e  
r e d u c e d  b y  a c i d i f y i n g  a g e n t s  l i k e  v i t a m i n  C .

◼Dai ly absorpt ion: O n l y 5 -1 0 % of the dai ly intake, usually from
d u o d en u m and proximal jejunum.

◼A b s o r p t i o n c a n increase in res p on s e to low iron or increased
requirements .

S o ,  i f  t h e  b o d y  n e e d s  m o r e  i r o n ,  i t  w i l l  a b s o r b  m o r e ,  a b s o r p t i o n  w i l l  b e  a c t i v a t e d  i n  
c a s e s  o f  l o w  b o d y  i r o n  o r  i n c r e a s e d  b o d y  d e m a n d ,  a n d  i t  c a n  r e a c h  2 0  t o  3 0 %  o f  t h e  
i n t a k e  f o r  t h e  b o d y  t o  c o m p e n s a t e  b u t  t h i s  m i g h t  t a k e  a  l o n g  t i m e .
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Absorption:
◼Divalent Meta l Transporter ( D M T 1) is  a special transporter 

actively transports ferrous iron across the luminal
membrane of intestine.

◼Regulated by mucosal cell iron stores. They can sense the iron 
levels in the body and activate or inhibit this transporter. 

◼Ferroportin1(IREG1),transports iron across the basolateral
membrane into the blood.

◼Excess iron is stored in the mucosa as ferritin,
(a water-soluble complex consisting of a core of
ferric hydroxide covered by a shell of specialized protein
called apoferritin).
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Transport:
◼Transferr in (Tf ) b inds t w o molecu les of iron in the plasma.
◼Th e complex binds to Transferrin Receptors (T f R ) o n the

matur ing erythroid cells which internalize the complex
through the process of receptor- mediated endocytosis .

Transferrin takes the iron from the intest ine af ter  absorpt ion and carries i t  to  the 
erythrocytes so i t  can go inside the RBCs through endocytosis,  mediated by 
special  receptors.

◼Iron is released for hemoglob in synthesis . I n s i d e  t h e  R B C .

◼Transferrin- transferrin receptor complex is recycled to the
plasma membrane and transferrin dissociates and returns
to the plasma. T o  t a k e  o t h e r  i r o n s  a n d  c a r r y  t h e m  t o  t h e  R B C s  a n d  s o  
o n .  

◼TfRs are increased with increased erythropoiesis.
◼Tf concentration increases with iron depletion and with iron deficiency anemia.
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Storage:
◼Ferritin (a complex of apoferritin A F and iron) is the s torage

f o r m of iron.
◼S t o re d in intest inal m u c o s a a n d in m a c ro p h a g e s in the

liver, sp leen , a n d b o n e .
T h i s  i s  t h e  p r i n c i p l e  o f  t h e  t e s t  t h a t  w e  u s e  t o  e s t i m a t e  t h e  i r o n  

c o n t e n t  o f  t h e  b o d y  s t o r e s ,  i t  g i v e s  u s  a n  i n d i r e c t  i n d i c a t i o n  o f  t h e  
t o t a l  b o d y  i r o n  s i n c e  w e  c a n ' t  p r a c t i c a l l y  m e a s u r e  t o t a l  b o d y  i r o n .

◼Ferritin in serum is in equil ibrium with storage ferrit in
a n d ca n es t im at e b o d y iron stores .
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Elimination:
◼There is no mechanism for excretion.
S o  e v e n  i f  w e  h a d  e x c e s s  i r o n  i n  o u r  b o d i e s ,  w e  d o  n o t  h a v e  a  g e n e r a l  
w a y  o f  e x c r e t i n g  i t .

◼O n l y  Smal l amounts are lost by exfoliation of
intestinal mucosal cells, bile, urine a n d sweat .

• I r o n  l o s s  c a n  a l s o  h a p p e n  w i t h  b l e e d i n g  o b v i o u s l y ,  w h e t h e r  i t  
w a s  f r o m  a  w o u n d ,  g a s t r o i n t e s t i n a l ,  o r  u r i n a r y  t r a c t  b l e e d i n g ,  
w h i c h  g i v e  u s  b l o o d  i n  s t o o l  a n d  u r i n e .  

• I n  r o u t i n e  u r i n e  e x a m i n a t i o n ,  i t  i s  a c c e p t a b l e  t o  f i n d  o n e  o r  
t w o  R B C s  i n  t h e  u r i n e ,  i t ' s  m i g h t  b e  d u e  t o  a  m i n o r  i n j u r y  i n  
t h e  u r i n a r y  t r a c t ,  b u t  i t  i s  s t i l l  a c c e p t a b l e  s i n c e  i t ' s  a  
m i c r o s c o p i c  i n j u r y .  
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IRON THERAPY
Indicat ions:
◼Trea t m en t a n d prevent ion of iron def ic iency anemia , w h i c h  c a n  r e s u l t  

f r o m  T h e  F o l l o w i n g :

◼Increased re q u i re m e n t s : infants , ch i ldren , pregnan t and lactat ing women ,
pat ients on hemodia lys i s , pat ients on erythropoiet in trea tment .

P a t i e n t s  h e r e  n e e d  m o r e  i r o n  t h a n  w h a t  t h e y  g e t  f r o m  t h e i r  u s u a l  i n t a k e
e r y t h r o p o i e t i n  i s  t h e  g r o w t h  s t i m u l a t i n g  f a c t o r  f o r  t h e  e r y t h r o p o i e t i c  s y s t e m ,  s o
t h e y  n e e d  e n o u g h  i r o n  i n  o r d e r  t o  f u l f i l l  t h e  n e e d s  o f  t h e  b o d y  a n d  s u p p l y  t h e
p r o c e s s  o f  h e m o g l o b i n  a n d  R B C  f o r m a t i o n .

◼I n a d e q u a t e iron absorpt ion : af ter ga s t re c t omy, s evere sma l l b owe l d i sease .
A b n o r m a l i t i e s  i n  t h e  g a s t r o i n t e s t i n a l  t r a c t :  l i k e  i n  g a s t r e c t o m y ;  c u t t i n g  a  p a r t  o f  
t h e  s t o m a c h  r e d u c e s  t h e  a c i d i t y  a n d  s o  t h e  f e r r o u s  i r o n  w o n ' t  b e  r e d u c e d  t o  t h e  
a b s o r b a b l e  f o r m  o f  i r o n .
R e s e c t i o n  o f  t h e  s m a l l  i n t e s t i n e  i s  a l s o  a n  e x a m p l e  o f  g a s t r o i n t e s t i n a l  
a b n o r m a l i t i e s .

◼Blood loss: acute or chronic , mos t common cause o f i ron de f i c i ency anemia .
A c u t e  b l o o d  l o s s  o c c u r s  i n  i n j u r y ,  o r  t r a u m a ,  a c c i d e n t s ,  a n d  c a r  w o u n d s ,  E t c . .
W h i l e  c h r o n i c  b l o o d  l o s s  o c c u r s  i n  g a s t r o i n t e s t i n a l  d i s e a s e s ,  p e p t i c  u l c e r s ,  s t o n e  
o r  t u m o r  i n  t h e  g a s t r o i n t e s t i n a l  t r a c t ,  a n d  s t o n e s  i n  t h e  u r i n a r y  t r a c t . . .
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Examples on factors 
that could cause 
iron deficiency 
anemia:



Lean red meat is 
the food that we 
concentrate on the 
most, as it is the 
most beneficial on 
the list, and is the 
richest in iron. 



I	bet	you	already	counted	
how	many	slides	will	be	
just	pictures	in	this	lecture	
like	30	minutes	ago,	eh?



Oral Iron Preparations:
In  Pharmacology we use iron ei ther  oral ly  or  parenteral ly,  oral ly  
administered iron exists  in  the market  in  many preparat ions such as:  

◼F e r ro u s sulfate .
◼F e r ro u s g luconate .
◼Ferrous fumarate .
– All are effective and inexpensive.
– C a n cause nausea, epigastric discomfort , cramps , const ipation or

diarrhea and black stools .

Oral iron preparations are simple compounds as well, they exist in form of 
sugar-coated tablets, that are red and shiny; which could be dangerous 
because children could think of them as candies or Smarties, and 
swallow many of them, putting them in danger of poisoning because of 
iron toxicity.
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An additional side effect that the doctor mentioned was heart pain 

Ferrous sulfate has a side effect of constipation while ferrous 
gluconate has a side effect of diarrhea, so patients prefer some iron 
pills over others according to their preferences on which drug has 
side effects that give them more comfort.



Parenteral Iron Therapy:
–Reserved for patients wi th documented iron deficiency

w h o are unable to tolerate or absorb oral iron and for
patients with extens ive chron ic b lood loss w h o cannot
b e effectively mainta ined with oral iron alone.

So,  i t  i s  a  rarely  needed method of  therapy.

–Carry the risk of iron overload.
In  the case of  oral  iron administrat ion,  i f  the body didn' t  need much 

iron,  the absorption wil l  decrease so toxici ty  wil l  be avoided.  But  in  
parenteral  iron therapy,  we force the iron into our  circulat ion,  which 
requires longer t ime and other  procedures to get  r id of  the excess 
iron,  and there's  a  possibi l i ty  of  iron overload (a toxic manifestat ion of  
iron therapy).  
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Examples  on Parental  i ron therapy preparat ions:
◼Iron dextran:
– Given by deep IM injection or IV infusion.
– I M injection causes local pain and tissue staining.
– IV infusion is  less painful  but causes hypersensitivity reactions:

headache, fever, arthralgia, N, V, back pain, flushing,
bronchospasm and rarely anaphylaxis and death.

◼Iron-sucrose complex .
◼Iron –sorbitol citrate” Jectofer”.
◼Iron s od ium gluconate .
– Given only IV, less likely to cause hypersensitivity.

I t  is  a  moderate drug and less extreme than dextran,  but  i t  is  more
expensive.

◼Ferumoxytol:
– IV but can be given quickly.
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Acute Iron Toxicity:
◼Usual ly results f rom accidental ingestion by children as well

as parenteral iron.
◼10 tablets can b e lethal in chi ldren. T h e  a p p e a r a n c e  o f  t h e  
t a b l e t s  c a n  b e  s o  t e m p t i n g  a n d  i n v i t i n g  f o r  c h i l d r e n  b e c a u s e  t h e y  a r e  
r e d  a n d  s u g a r - c o a t e d  l i k e  M & M ' s  l i k e  w e  s a i d  b e f o r e .

◼Causes necrot iz ing gastroenterit is  ( a  Se v e r e  g a s t r o in te s t ina l  

i r r i ta t ion  cha r a c te r ize d  by : vomiting, pain, bloody diarrhea,
shock, lethargy (abnormal  drowsiness) and dyspnea) .

◼Patients m a y improve but m a y proceed to metabolic
acidosis, com a and death.

Munir Gharaibeh MD, PhD, MHPE

Are	we	there	yet,	Shreck?



Treatment of Acute Iron Toxicity:
◼Deferoxamine” Desferal”: is a potent iron- chelating

compound which binds already absorbed iron and
promotes its excretion in urine and feces.

We can th ink  o f  i t  as  the  ant idote  o f absorbed i ron

◼Whole Bowel Irrigation; to flush out unabsorbed pills.
For the unabsorbed iron remaining in the intestines, We can think of this as 

bowel wash using laxatives, saline, etc..

◼Activated charcoal is ineffective.
A c t i v a t e d  c ha r c o a l  i s  u s e d  i n  o t he r  t o x i c i t i e s ,  i t  b i n d s  w i t h  t o x i c  c o m p o u n d s ,  
b u t  i t  d o e s n ' t  b i n d  w i t h  i r o n ,  s o  i t  c a n n o t  b e  u s e fu l  he r e  i n  t h i s  k i n d  o f  
t o x i c i t y .

◼Support ive therapy is also necessary.
L i k e  g i v i n g  t h e  p a t i e n t  f l u i d s  i n  c a s e s  o f  s e v e r e  d i a r r h e a  a n d  f i x i n g  c a s e s  
o f  a c i d o s i s .
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Chronic Iron Toxicity = Hemochromatosis:
◼Excess iron can deposit in the heart , liver, pancreas, a n d

other organs leading to organ failure.
◼Usual ly occurs in:

1 . Inherited Hemochromatos i s : excess ive iron
absorpt ion .  E v e n  t h o u g h  p a t i e n t s  h a v e  r e g u l a r  d i e t s .

2 . Pat ients wi th frequent transfus ions e.g.: in pat ients
wi th hemolyt i c anemias  L i k e  t h a l a s s e m i a .
A f t e r  e v e r y  h e m o l y t i c  a t t a c k ,  p a t i e n t s '  h e m o g l o b i n  d e c r e a s e s  
s i g n i f i c a n t l y ;  s o ,  w e  m u s t  g i v e  t h e m  e i t h e r  b l o o d  t r a n s f u s i o n ,  o r  
p a c k e d  c e l l  t r a n s f u s i o n .  F r e q u e n t  t r a n s f u s i o n s  w i l l  i n c r e a s e  
h e m o g l o b i n  a n d  l e a d  t o  h e m o c h r o m a t o s i s .
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Treatment of Chronic Iron Toxicity:
◼Intermittent phlebotomy( دصفلا ).
Phlebotomy is blood donation; so, we should advise the patient to donate 
blood as a sufficient temporary treatment for hemochromatosis.

◼Deferoxamine: i.v., is m u ch less efficient than Phlebotomy. 
T his  d r ug  i s  a n  o ld  d r ug  g i v e n  i n t r a v enous ly  a nd  in t r a m uscula r ly  
a nd  i t ' s  v er y  pa in f u l .  

◼Deferasirox ”Exjade”: oral, more convenient than
deferoxamine.

Munir Gharaibeh MD, PhD, MHPE
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This is the structure 
of deferasirox, 
which is an iron 
chelating drug, it 
can bind two 
molecules of iron.

Nothing	out	of	the	ordinary,	
just	the	iron	binding	drug	
doing	normal	iron	binding	
stuff..



Vitamin B12
◼Porphyrin-like ring with a central cobalt atom.
T h e  f a m i l y  o f  B  v i t a m i n s  a r e  w a t e r  s o l u b l e  v i t a m i n s .

T h e  f o l l o w i n g s  a r e  p r e p a r a t i o n  e x a m p l e s  o f  v i t a m i n  B 1 2 :

◼Methylcobalamine.
◼Deoxyadenosyl cobalamine.
◼Cyanocoba lamine .
◼Hydroxocobalamine .

◼Available in meat , liver, eggs, and dairy products.
◼Nutritional deficiency only occurs in strict vegetarians.

Because i t  is  absent in plant products.
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Vitamin B12
◼Daily requirement : 2mcg
◼Storage pool : 300 -5000mcg . S o ,  w e  o n l y  n e e d  v e r y  
m i n u t e  a m o u n t s  t o  r e p l a c e  o u r  l o s s e s  o f  i t .

◼It would take about 5 years to exhaust all the stored
pool and for megaloblastic anemia to develop after
stopping absorption.

Reminder:  def ic iency of  v i tamin B12 causes a  k ind of  megaloblast ic  
anemia,  which is  macrocyt ic hypochromic anemia wi th  neurological  

mani festat ions.
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Pharmacokinetics of Vitamin B 12

◼Absorpt ion requires the complexing with the: Intrinsic
Factor (Castle’s Factor), which is a glycoprotein secreted
by the parietal cells of the stomach.

S o ,  i n  p e r n i c i o u s  a n e m i a ,  o r  a t r o p h i c  g a s t r i t i s ,  a t r o p h i c  p e p t i c  u l c e r ,  a n d  
g a s t r i c  u l c e r s  i n  g e n e r a l ,  w e  m i g h t  e x p e c t  a  d e f i c i e n c y  i n  C a s t l e ' s  f a c t o r ,  
a n d  c o n s e q u e n t l y ,  t h e  d e v e l o p m e n t  o f  v i t a m i n  B 1 2  d e f i c i e n c y  d u e  t o  
m a l a b s o r p t i o n .

◼Transported in the body by transcobalamine II.
Sch i l l ing’s Tes t :

Measures absorption and urinary excretion of radioactively labeled
Vitamin B 12. (we give the patient radioactive B12, and then we trace the radioactivity 
in the stool to know if there is a normal absorption of it or not).
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Vitamin B 12 Deficiency
P e r n i c i o u s a n e m i a . I t  i s  a  f o r m  o f  m e g a l o b l a s t i c  a n e m i a  w h i c h  i s  

s p e c i a l  f o r  v i t a m i n  B 1 2  d e f i c i e n c y .
I t  r e s u l t s  f r o m  m a n y  c o n d i t i o n s  l i k e :

• Distal ileal disease ,  - B e c a u s e B 1 2  i s  a b s o r b e d  i n  t h e  i l e u m - e.g.:
In f lammat ion or resect ion or D ip h y l lo b o t h r iu m l a t u m infes tat ion 
( a  w o r m  l i v i n g  i n  t h e  i e l e u m a n d  i t  i n h a b i t s  t h e  f i s h  t h a t  l i v e  i n  
S c a n d i n a v i a n  c o u n t r i e s ) .

• Bacterial overgrowth of the small in tes t ine .
• Chronic pancreatitis.
• Thyroid disease.
• Congenital deficiency of the intrinsic factor.
• Congenital selective Vitamin B 12 malabsorption !!! (may be in Jordan)

Many people in Jordan are diagnosed with vi tamin B12 deficiency, this  could be 
overdiagnosis,  but  also could be because of  congenital  select ive vitamin B12 malabsorption.
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Actions of Vitamin B 12

1. Transfer of a methyl group from N 5-methyltetrahydrofolate
to homocysteine, forming methionine.
- N 5-methyltetrahydrofolate is the major dietary and storage
folate.
2. Conversion of N5-methyltetrahydrofolate to tetrahydrofolate.

Deficiency leads to accumulation of N 5- methyltetrahydrofolate
cofactors and depletion of tetrahydrofolate .
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Vitamin B12

Megaloblastic anemia of Vitamin B 12 deficiency can be
partially corrected b y ingest ion of large amounts of folic
acid. This is because folic acid can be reduced to
dihydrofolate b y the e n z y m e d i h y d ro f o l a t e re d u c t a s e .

Munir Gharaibeh MD, PhD, MHPE

Here's	a	meme	about	vitamin	B12	
that's	literally	3	slides	ago	to	make	
you	feel	like	a	smart	cookie!♥



Actions of Vitamin B 12

3 . Isomerizat ion of methyl  malonyl - CoA to succinyl-CoA
by the enzyme methyl  malonyl-C o A mutase .

Vi tamin B 12 deplet ion leads to the accumulation of methyl 
malonyl-C o A , thought to cause the neurolog ica l
manifestations of Vitamin B 12 deficiency.

I f  w e  g i v e  f o l i c  a c i d  t r e a t m e n t  t o  t h e s e  p a t i e n t s ,  i t  w i l l  c o r r e c t  o r  
( f i x )  t h e  h e m a t o l o g i c a l  e f f e c t s  o f  t h e  M e g a l o b l a s t i c  a n e m i a ,  b u t  i t  
w o n ' t  f i x  t h e  n e u r o l o g i c a l  d e f i c i t s  o r  m a n i f e s t a t i o n s  o f  i t ;  b e c a u s e  
f o l i c  a c i d  i s n ' t  i n v o l v e d  i n  t h e  i s o m e r i z a t i o n o f  m e t h y l  m a l o n y l - C o A .
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Enzymatic reactions that use vitamin B 1



Therapy with Vitamin B 12

Parenteral: Parenteral  therapy is  the  s tandard form of  therapy;  because 

most  o f  the  cases  require  Life-long treatment .  And i t  i s  appl ied on two 

phases:

• Daily or every other day for 1-2 weeks to replenish the stores.
• Maintenance: injections every 1-4 weeks.

Oral: Only for patients who refuse or cannot tolerate injections. 
not  so  ef f ic ient  because the problem is  in  v i tamin B12 malabsorpt ion,  so  oral  
v i tamin B12 won' t  be our favori te  helping technique.  

Intranasal: For patients in remission ( a f t e r  r e p l e n i s h i n g  o f  v i t a m i n  

B 1 2  s t o r e s ) .
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Folic Acid
I t plays a major role in hematopoiesis.

◼ Reduced forms of folic acid are required for the synthesis of amino
acids, purines and DNA.

Present in yeast, liver, kidney and green vegetab les .

◼ Deficiency is common but easily corrected.
◼ Deficiency can result in:
• Mega lob l a s t i c a n em i a . It is very similar to that result thing of B12 deficiency; that's why 

many confusions happened between them; however, it is more common than vitamin B12 
pernicious anemia.

• Congenital malformations. Pregnant  women with fol ic  acid deficiency might  
develop megaloblast ic  anemia and their  babies might  develop congenital  
malformations.

• Occlusive Vascular disease due to elevated homocysteine. In  adults:  males or  
nonpregnant women.
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Chemistry of Folic Acid

◼Folic acid=Pteridine+ PABA+ Glutamic acid.
(PABA: para aminobenzoic acid)

◼Folic acid is reduced to Di and Tetrahydrofolate and
then to folate cofactors, which are interconvertible and
can donate one-carbon units at various levels of
oxidation.
T h a t  i s  w h y  w e  m e n t i o n e d  t h a t  i t  c a n  s u b s t i t u t e  v i t a m i n  B 1 2  i n  o n e  
c a r b o n  d o n a t i o n s  e a r l i e r .

◼In mos t cases fol ic ac id is regenerated. So,  we  only  ne e d  
sm a l l  a m ounts  o f  i t .
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Aaaawww look!
A	cute	platypus ♥ ♥ ♥



The structure of folic acid



Kinetics of Folic Acid
◼Readily and completely absorbed from the terminal jejunum 
◼Glutamyl residues are hydrolyzed before absorption by α-1-

glutamyltransferase (Congugase), within the brush border of
the mucosa.

◼N 5-methyltetrahydrofolate is transported into the blood
stream by active and passive processes.

◼Widely distributed in the body.
◼Inside cells, it is converted into THF by demethylation

reaction in the presence of Vitamin B12.

Munir Gharaibeh MD, PhD, MHPE



Kinetics of Folic Acid

◼Only 5-20 mcg are stored in the liver.
◼Excreted in urine a n d stool a n d destroyed b y catabol ism.
◼Megaloblastic anemia can develop with in 1 -6 m o n t h s

after s topping intake.
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PERRY	THE	PLATYPUS??



Actions of Folic Acid

◼THF cofactors are important in one-carbon reactions:
– Production of dTMP (deoxythymidine monophosphate) from
dUMP (deoxyuridine monophosphate) , which is needed in
DNA synthesis. Hint:  check next  picture.

– Generation of methionine from homocyste ine .
– Synthesis of essential purines.
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Enzymatic reactions that use folates
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Causes of Megaloblastic Anemia of
Folic Acid Deficiency

◼I n a d e q u a t e d i e t a r y in take .
◼Alcoho l i sm, d u e to neg lec ted nutr i t ion .
◼Liver disease caus ing im p a ire d hepat ic s t o r age .
◼P re g n a n c y a n d hemoly t i c a n e m i a w h i c h increase the d e m a n d .
◼Malabsorpt ion s yn d rom e .
◼R e n a l d ia lys i s .
◼Drugs: Methotrexate , Tr imethopr im an d Phenytoin .

( M e t h o t r e x a t e  i s  a n  a n t i - c a n c e r  &  i m m u n o m o d u l a t o r d r u g ,
T r i m e t h o p r i m  i s  a n  a n t i b a c t e r i a l  d r u g  a n d
P h e n y t o i n  i s  a n  a n t i - e p i l e p t i c  d r u g ) .
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Treatment with Folic Acid
◼Parenteral adminis trat ion is rarely neces sary b e c a u s e it is wel l

a b s o r b e d orally even in malabsorption.
◼1 m g dai ly unt i l c a u s e is correc ted .
◼Or, indefinitely for pat ients wi th malabsorption or dietary

inadequacy.
◼C a n b e given prophylact ical ly.
◼Rout ine ly g iven in early p reg n a n cy or e v e n before b e in g pregnant  
( f o r  w o m e n  p l a n n i n g  t o  g e t  p r e g n a n t ) .
◼R e c e n t l y s u p p l e m e n t e d t o f o o d s .  ( I n  f l o u r  t o  m a k e  s u r e  t h e r e  i s  
e n o u g h  o f  i t  i n  t h e i r  d i e t s ) .
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Congratulations,	buddy!	You	survived!
That's	it	for	today,	you’ve	been	great,	have	
a	wonderful	day	and	make	great	choices ♥


