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Introduction and aim of work

B, DEFICIENCY AS A CONTRIBUTING FACTOR
IN CAUSATION OF ANEMIA WITH RICKETS

INTROBUCTION AND AIM OF THE WORK -

Alkaline phosphatase (ALP? is a unique plasma membrane
bound enzvme whose physiologic role remains pooriy defined

despite intensive investigations [Mc Comb et al., 19791

Biachemical studies, including amino acid Sequence
analysis of both partial proteolytic peptide digests and
NH 3y Terminal regions of ALP purified from onormal human
tigsues suggested that there is iscenzyvmes, each coded by
separate genes, occcour in man [Sussman et al.,, 19841 They
have been generally referred +to as placental, intestinal,
and tissue non  specific (bone ~  liver »~  kidney} ALP.
Post.translational modifications account for the
well-documented physiochemical difference in the tissue nen
specific ALP family: bone. ldver, and kidnev are therefore

secondary iscenzymes [Mc Comb et al., 1979l

Yitamin Bs is the generic term for the closely related

and interconvertible  compounds, e, pyridoxine PN, the

alcoholl, pyridoxal {FL, the aldehvyde >, and pyTidoxamine
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Introduction and aim of work

(PM, ths aminel. Three dietary sources of Bs are each
normaily converted in the liver to pyridoxal S-phosphate
(PLFP} Organ abelation studies in dogs indicate t.hat.

mammalian liver is +the principle source of circulating PLP,
where Q5% is protein bound. Before it can act.
peripherally, circulating PLP is dephosphoryvlated to PL. Bs
vitamin that can +traverse plasma membranes. Within the
cells, PL is <converted to Bes cofactor forms PLP and

pyridoxime S-phosphat.e (PMP»> [Shideler et al., 1983l

Intracelular levels of PLP are regulated by multiple
factors including protein binding of PLP, product inhibition
of PLF ~» PMP oxidase by PLP. and phosphatase activitvy.
Ultimately, intracelinlar Bs is degraded primarily toe a-
pyvridoxic acid (2-PA)>, which is excreted in urine [Shidler

et al., 19831

Thers are a variety of evidences that ALP acts in the
metabolism of witamin Bs. In vitro PLF has been shown to be
hvdrolvzed by leukocvte subcellular organelles which are
rich in ALP activity, and an inverse relationship has been
reported between the PLP concentration and ALP activity in
lsukooyvtes. Furthermors. ALP purified from rat liver plasma
membranes has been shown Lo hydrolyze PLP [Lumeng et al.,

10731
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Introduction and gim of work

In vitro circulating FLP concent.ration has been
associated with increased circulating aLFP activitv
{Labadarios et al, 19771 Indeed. Anderson and colleagues
in 198G have demonstrated an inverse relationship between
circulating PLP levels and ALP activity in patients with

gither hepatobiliary or bone diseases.

Vhyte in 1985 reported that there was markedly

increased circulating concentrations of FLF level in
hypophosphatasia and his finding identify increased
circulating PLF concentration as a marker for

hypophosphatasia and provide further evidence that tissue

non specific ALP acts in vitamin Bs metabolism.

it has been shown that in rats the level of witamin Bs
{PLP) decreased during pregnancy and that this depression
was nol overcame by large amounts of dietary vitamin Bes
[Sloger et al,, 19801 One aspect that has not been
considered in the assessment of wvitamin Bs nutritional
status in pregnancy is the poassible effect of  alkaline
phosphatase <{ALP», produced by the placenta on circulating

PLP and FL levels [Hendrick et al., 19871
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Introduction and aim of anork

In active rickets serum ALP is usually increased to 20
- 30 wnits 4l in mild rickets and 40 units or more ~dl in

severe Iickets [Krme et al., 19831

Al=c anemia iz one of the manifestations that may

appear in vitamin Bs deficiency [Harper et al.,, 19771

S0 we can expect that vitamin Bs status may ke lowered

in rickets due to high ALP enzyme and that may be

responsible as one of the causes of anemia with rickets.

[ 41
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Review Vitamin D.

VITAMIN D

In recent vears there have been a number of major
advances in our understanding of wvitamin D metabalism. These
new informations on the physiology of wvitamin D has greatly
improved our understanding of a number of disorders. Vitamin
D is actually a group of compounds whose basic structure is

related Lo that of cholestercl [Wellington, 1983).

Types of wvitamin D :-

we have at least 10 types of wvitamin D which differ
from each other in their chemical structure as well as in
their antirachitic potency. COnly 2Z types of wvitamin D are

naturaily occurring and are of biclogical importance

¥itamin Pz {calciferol> :~
It. is of plant origin. its precurscor is ergosterol It
is manufactured by the action of ultraviclet on a steral

found in fungi and veasts. It geocours rarely in natuare.

Vitamin Dz (cholicalciferol}» -

I+t is of animal origin, its recursor is 7-dehydro-
= ¥

cholestercl present in superficial layers of the skin whers

it. can be activated by ultravioclet sun rays. 1t is the

{51

V=YY T B B AN " - S o o vy



Review Vitamin D,

natural form of the vitamin which occurs in man and other
animals, Adequat.e exposures t.o uitravialet. light. i=
necessary, with moare exposure hbeing required for darker

skinned races [wWest, 10841

Absorption of vitamin D -~

Both vitamin Dz and vitamin bPa are absorbed from the
small intestine, wvitamin Dz may be absorbed more completely
and more rapidly. The exact portion of the gut that is most
effective in wvitamin D absorption may be funcition of the
vehiclke in which the wvwitamin is suspended or dissolved. Bile
is aessential for adequate intestinal absorption and
deoxychelic acid is the most important constituent. of bile
in this regard Thus hepatic or biliary dysfunction may
impair absorption of yitamin D. other abnormalities of
gastrointestinal function especialiy those associated with
steataorrhea, may intarfere with absorption af orally

administered vitamin I [Gilman et al., 19801

L &1
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Review Vitaemin D.

Metabolism of wvitamin D =

7~dehydrocholestercl -—=—=<-==—-—-=- > pro-wvitamin Dz -------- >

28-hvdroxylase
vitamin D3 {cholicalciferol’ ——-=—=—--s=—c——ee-- > Z25-hydroxy-

chaolicalciferol

e

24 hydroxyiase 1 = hydroxyiase
kidney

24, 25 dihydroxy 1, 25 dihydraxy
-cholicalciferal ~cholicalciferol

1, 24, 25 trihydroxy-cholicalciferoct

Afrer absorption. the vitamin is distributed in fat and
muscles. It undergoes a series of further metabaolic

conversions.

In the liver, wvitamin Dz is gonverted to 285-hydroxv-
chaolicalciferol, which in turn is converted to the active

metabolite, 1, 25 dihdroxy cholicalciferol in the kidney.
The normal plasma level of 28-hvdroxy-cholicaleiferol

is about. 30 nz~ml., and that of 1. 25

dihydroxy-cholicalciferol is about. .03 ng.-ml. The less
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