..1937  Dr. Lucy Wills
“ Wll factor "
(macrocytic anemia megaloblastic anemia)

b

.. 1940 - 1941 Mitchell Will factor
alfalfa spinach
Lactobacillus casei. “folic acid “ “folium "

leaf ( )® .. 1945 Angier I

(folacin) 10
il (factor ) (pteroylglutamic acid)
IUPAC - IUB commission
“ folic acid * pteroylglutamic acid
“folacin*  “folate ”
.. 1966 3

. 1969 Blakley '
Blakley'  book kY



pteridine nucleus, p-aminobenzoic acid
(PABA), L-glutamic acid (single carbon
substitution group)  formyl, methyl, methylene

pteridine  PABA pteroic acid
(L-glutamic acid) pteridine nucleus
pyrimidine ring ~ pyrazine ring 14
pyrazine ring (reduction  form)
dihydropteroyl glutamic acid tetrahydropteroyl glutamic acid
N ND N5 ND  pyrazine ring 2 40
gamma carboxylic group 150

3%



e L. o
N | £4—CHaNHg —NH—CH—CH,—CH —CO—
i Il | =

NH—CH —Cd.CR.—CO =

Pteridine p-amino

benzoic acid NH-—CH—CH,_—CHL—C01
e

NH—CH—CH—-CH o 3
[ves)

M —cl:a —CH,—CH—COH
s L
Pteroic acid Glutamic acid

Pteroylhexaglutamic acid

NADP.H*  NADP ' NADPH NAOP |

i j\é | o
:CS:’ HNR  dihydrofolate \’E:LUNR tetrahydro oIate J\Ni(H AR

reductase reductase
Folate 7, 8-dihydrofolate 5, 6, 7, 8-tetrahydrofolate
2 tetrahydrofolate (FH4 ) *°

(R = p-aminobenzoyl glutamic acid)



|
H
. H
I » (1]

CH3
NAnwhyl FHa4

N ./
HC—N

N5N [0-naethenyl FH4

3 Tetrahydrofolic acid (FH4)

4

&uon

N [t5-hydroxymethyl FH4

l? H
b @]
WA
NA*-methylene FH*
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50-95 4 5

100 1
pteridine  para-aminobenzoyl glutamate
3
PABA pteridine  ring
pteroic acid 4 89
pteroylpolyglutamate pteroylmonoglutamate
5-methyl 10-formyl FH4 5-methyl
10-formyl FH4 40 methyl FH4 pentaglutamate
5-formyl FH4
Sformyl  10-formyl pteroylmonoglutamate

5-methyl FH4 89



AMP
COOH CO-AMP COSCoA

p -aminobenzoic acid p -aminobenzoyl AMP  />-aminobenzoy) CoA

OH S 56 glutamic acid
46[,,, with pteridine
N
/L\, , IO‘ o
> 2
NH, pd H

COOH
0 =c— N H_ COOH
|
Cfix ~—NH—CH
I

Py ?
ol
:
Vo

Pteroylglutamic acid P cf‘
COOH Ch,
COOH

| -aminobenzoyi glutamic acid
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hydrolytic  enzyme
(conjugase) pteroylgammaglutamyl carboxypeptidase
pteroylpolyglutamate hydrolase
59 (FH4)
NADPH-dependent  dihydrofolate reductase
tetrahydrofolate reductase
(energy-dependent active transport)
(duodenum)
albumin  folate binding protein (FBP)  FBP
brush border

iy
FBP (affinity) (reduced folate)
' (oxidized folate) 100
5-methyl FH4 FH4
(enterohepatic circulation) 6
50 (peripheral tissue) %

5-methylmonoglutamate folate

50 4
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Intestinal Lumen a Intestinal Mucosa

f‘"clu
Polyglutamic b

Folie Acid Lonjugase Glo

Glu
Enzyme
Monoglutamic O e
Folie Acid Gﬁléléu
5 I
Dietary \ Intestinal conjugase > Entérocytes
Folate Lumen ( onoglutamate form)
(predominantly (jejunum)
as polyglutamate)
Enterohep atic
circulation
A 2

(predominantly as 5-CHg4 FH, )

I

/ Systemic circulation
= 5]
[Peripheral Tissue |
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Tetrahydrofolate (FH4) Dihydrofolate (FH2) ~ FH4

5-methyl FH4
(active transport) folate binding protein (carrier)
q
5-10
, 0.1
4
(side metabolite)
p-acetaminobenzoate p-acetamidohenzoylglutamate
(inactive metabolite) 9-10
4
(active form) , ! tetrahydrofolate
(FH4) N5 10 pteridine ring

methyl (-CH3)
methylene (CH2)
formimino (-CH=NH), formyl (-CH=0)  methenyl
(-CH=) carboxyl (0=C-0-)



(interconvertible  reaction)
N5methyl FH4

dUMP dFMP

L)
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5,10-methylene  FH4
79

Folate
NADPH

-

homocysteine methionine

NADPH

NADP

S-methyl FH , \Bld

5,10-methylene FH , |

NADP
NADPH

® FH,

formate

10-formyl FH ,

5,10-methenyl FH ,

(interconversion)9
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nucleic acid base 12
L nucleic acid hase 9
purine base adenine, guanine pyrimidine base thymine
8
2. thymidine 9
thymidine deoxyuridine
thymidilate synthetase 5,10-methyl FH4
deoxyuridine methylene  carbon methyl carbon
9
3. methionine 9
5-methyl FH4
5-methyl FH4 FH4 B12dependent methionine
synthetase (cellular pool) (active
folate)
methyl FH4 methyl (-CH3) homocysteine
methionine FH4
12
methionine methyl folate

methyl trapping 12



6
HCHO

J-*
HiCA E,lo-methenyl PH4

glutamine glutamate

17

' & Ensomyiase ¢ ASE -V -V
Glydnamide 1 Formyl glydnamide Formyl glycinamidi
 Chd | yl glycinamidine
Ribosy+5-phosphaie ribosyl-5-phosphate Ribosyi-5-phosphate

fing closure
» HD
FUMARATE
C02 aspatate |
HOOC HH*JZ -------- '-é(_ H(]Nny \]QAQH
4imidazole-N-suegiyl <~ 2 - 'ne
carboxamicle ribotide Aminoimidazote
3 y ”il 6; HO fr ribosyl-5-phosphate
y )
. j fing closure
150 "
5 amino-4-imidazole Brfbrmimldo-4- imidazole
carboxamice ribotice Carbokanice rbotde g

Guanine é——wn-o iﬁ/&o‘

6 7
3 el
25}‘:_—9"’

Adenine — R-50

8 purine 40

Inosine monophosphate
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A Deoxyribose uridine
<A H monophosphate (dUMP)

Ribose-5®
5,10-methylene FH4 NADP
? A HhreAM
FHj-* NADPH-H*

Xq Deoxythyinidine
monophosphate (dTMP)
Thylmdylate)
D-Ribose-5®

9 thymidine 40
4, (Interconversion)9

serine glycine serine hydroxy methyl
transferase pyridoxal phosphate (PLP)-dependent enzyme
formaldehyde serine FH4 5,10-methylene FH4
glycine

serine + FH4 > glycine + 5,10-methylene FH4

Serine hydroxy methyl transferase
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FH4 5,10-methylene FH4

pyrimidine methionine (derivatives) FH4
B! NADP 5,10-methenyl FH4 purine
formiminoglutamate
formimino transferase formimino histidine FH4
glutamate b-formimino FH4 b-formimino FH4
5,10-methenyl FH4 (deamination) 9
FH4
histidine — > formiminoglutamate -> glutamate + formimino FH4
formimino transferase

Food and Nutrition Board, Institute of Medicine. National Academy of Sceinces.
(Recommended Dietary Allowances.1998,

US.RDAs.1998) 2
. 2532 (THAI RDAs. 1989) % 1
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( )

RDAs. 1998 3 THAI. RDAs, 1989 34
*

0-6 65 25

112 80 30

1-3 150 40
4-8 200 50-65
9 400 90-175
9 400 95-150

600 500

500 250

* I
Recommended Dietary Allowances (RDAs.) Dietary reference Intakes.

(DRIs) . .19983



160-640 / 100

(" acrocytics)
megaloblastic anemia)

2
6-20 /
(7 )
3
polymorphonuclear (PMN) leucocyte lobe
neutrophil
(hypersegmented  neutrophil) 34

I (26 I )
4 120

(macrocytic anemia
2

(segment)
PMN

leucocyte (peripheral blood smear)4.
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2
12

4
histidine
FH4

200

22

macroovalocytes

12
12
(folate intermediates)

histidine load test
formiminoglutamic acid (FIGLU) ,
‘ 10 FIGLU

24 ( >100
histidine 5 (histidine load)

histidine load test 2242
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<3 >6 WHOZ 83
/ )
<100 > 160 WHO243
I )
FIGLU >200 ( p < 200 ( Lacelles, P.T.2
histidine load test 24 ) 24 )
L-Histidine
NH histidase

Urocanic acid

urocanase

4-lmidazolone-5-propionate
H  Imidazolone propionate

Hydrolase
Formiminoglutamic acid (FIGLU) o
FH Folate deficiency
N glutamateformimino
N5formimino FH4 Transferase

. . In urin
L-Gluatmic acid Excreted in urine

10 histidine 8
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(megaloblastic anemia) ( egaloblast)

neutrophil (lobe) 5
( 34 ) 5

folate
adeguate

Normal cel) Red blood
division cells

folate
deficient

Red blood cell

p recursor
Oils are unable Macrocyte
to divide
Il
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il
()3
36
12
12
2
L (folate antagonists)
methotrexate ( ), trimethoprim pyrimethamine  (
) methotrexate  trimethoprim
dihydrofolate reductase pyrimethamine sufonamides
PABA [
phenytoin, primidone cytochrome P 450

36



2. ITS

Tropical sprue, Crohn's disease

(megaloblastic anemia)

McPartlin

200 il

anemia) 2.8-24

2 47

1993 1t

(neural tube defect; NTD)

(neural tube)

NTD

1,000

249

6§39 8 19

3,645

26

(megaloblastic

12



[ Healthy spine |
skin on back

spinal cord
spinal fluid
vertebra

Spine effected
by spina bifida
skin on back
spinal fluid

spinal cord

(Neural tube defect)2

27

McPartlin NTD
( 13)
NTD
NTD il
NTD
.. 2538 . .24 1135, 26, 4 4149
NTD 10,000
Medical Research Council Vitamins study (MRC) ~ Health Education Authority (HEA)
. 1980 D2 NTD
. .1989 ( 14) 2

(RDAs. 1989.) 50



Rate per 10000 births

14

g & 8 8 8

2

28

10+

NTD Risk par 1000 Birthg
&

0 453 006 1360 1813
(200) (400) (600) (8OC)

Red Cell Folate, nmol/L (ngftnL)

13 NTD
P

MRC vitamin study $yea Initiatlvei
]

(July 1991) $(Jan 1996)
— ——

ame®iadadiwhnd

- o w® s W ® O Www DWW N -

PP PFPEPPPPPFIPRIPE
Year

NTD 10,000
1980 10972



.. 1997. American College of Obstetricians and Gynecologists

American Academy of Pediatrics Committee.

04
NTD

600 /

NTD

. .1996

140
20

streiff 17

16
12
(megaloblastic anemia)

250

1%

100

1

1

6

RDAs.

1998

. 1998 FDA
. 1998) 1

(USFDA)

]

13 %

29

WHO

NTD



Shojania 18

200

streiff
1]

200

50

30
Streiff 17

18

30



	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง

