Review Article

ADVANCES IN VITAMIN A

TAUFIQ AHMAD MUFTI

Department of Biochemistry,
Postgraduate Medical Institure,
Lady Reading Hospital Peshawar.,

Current research dealing with
vitamin A is vigorous and diverse, with
a strong impact on several fields of
medicine and public health, ranging
from ophthalmology and nutrition to
dermatology and oncology. Retinoids
may in time prove of value in other
areas of medicine (such as rheumatic
connective tissue disorders) as well.
Future research will determine the scope
and promise of these developments.'

In Karachi, low plasma vitamin A
levels were recorded and children under
15 years of age were found to be at risk.?

SYNTHESIS AND ABSORBTION

Vitamin A cannot be synthesised in
the body and must, therefore, be taken
in with food as either retinol and its
esters or B-carotene. Many people in
rich countries and most people in poor
countries derive majority of their retinol
from the pro-vitamin A carotenoids in
plants. B-carotene is converted to retinol
in intestinal mucosa. [t involves two
enzymes: B-carotene-15,15'- dioxygenase
and retinaldehyde reductase.’

CIRCULATION

Retinol absorbed in the intestinal
mucosa? is esterified but unbound.’ It s

sat i ) ! s
transported via the lymphatic route  in
chylomicron and their remnants.® The
retinyl esters remain with the
chylomicron remnant particles and

are removed from the circulation by
the liver.™™ Stellate cells store more
than 90% of liver retinol in most
instances.”

Some of the dietary B-carotene and
other carotenoids are absorbed
unchanged from intestine and stored in
adipose tissue. Vitamin E increases the
absorption of vitamin A from intes-
tines'™"" where as low levels of vitamin
A may be due to malabsorption.

BINDING

Vitamin A circulates in plasma
mainly as retinol, associated with a
transport protein. Action of vitamin A
in tissues is mediated by specific
intracellular binding proteins, similar to
that known for steroid hormones. Two
binding proteins have been described in
rats'? and human rissues'’ called cellular
retinol binding protein (CRBP) and
cellular retinoic acid binding protein
(CRABP), which bind retinol and
retinoic acid respectively, with high
affinity and specificity.'*”

RBP molecules synthesised in liver,
leave it as soon as they have picked up
a retinol molecule from the liver stores.
If retinol store is depleted RBP builds
up in the liver which is characteristic
of hypovitaminosis A.'® It is suggested
that low levels of zinc might reduce the
synthesis of RBP and thus reduce the
mobilization of vitamin A from liver."”
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HYPER AND HYPOVITAMINOSIS

In hyper vitaminosis A, liver retinol
storage capacity is exceeded causing
liver damage and allowing unbound
retinol to circulate. Prolonged use of
vitamin A in pharmacological dosage
causes important side effects; these
include fatigue, irritability, anorexia,
nausea, cracked lips and dry skin with
desquamation and eventually vomiting,
headaches, hair loss, bone pains and
hepatomegaly. A teratogenic effect could
exist for exposures to high doses of
vitamin A.'

Blood levels of bound retinol is not
dependent on free retinol absorbed from
intestine;!"  rather
extrinsic determinants, for example, oral

there are some

contraceptives®, diabetes, thyroid
disease?’ and anorexia nervosa®?, which
clevate retinol and B-carotene levels.
RBP levels were significantly higher in
epidermoid carcinoma of oral cavity and
oro pharynx compared ro normal adjacent
tissue. RBP was also found to be higher
in few cases.”” Elevated levels for both
RBP and CRBP in tumour have been
observed in breast®?*, lung™?% skin and
stomach compared to adjacent rissues.
RABP was also detected in 80% cases

of colon, caecum and rectum rumours.?’

METAPLASIA

In 1920s it was discovered that
deficiency of vitamin A leads to
metaplastic changes in cpithelia of
respiratory, gastrointestinal and genito -
urinary tract. The importance of vitamin
A in maintaining normal histology of
certain _epithelia is well known. A
deficiency of this vitamin induces
metaplasia with marked keratinization.
Dietary wvitamin A
keratinization and prevents deficiency
metaplasia.®

inhibits this

IMMUNE MODULATION

It is suggested that vitamin A has
a definite influence on the lymphoid
organs and immune responses, therefore,
its deficiency indirectly enhances the
cellular  growth by depressing
immunity.*”*  Protein synthesis by
membrane  bound but not by free
polyribosomes of intestinal mucosa of
albino rar, is depressed under conditions
of vitamin A deficiency. It is, therefore,
involved, directly or indirectly, in
protein synthesis at the translational
level.” Vitamin A deficiency also causes
a decrease in synthesis of fucose con-
taining glycopeptide (Fuc-glycopeptide)
and a reduction in goblet cells in rat
small intestine.”

ANTI-CANCER ROLE

It is apparent that a varicty of
retinoids possess anticancer activity in
experimental models for cancer of the
breast and urinary bladder and that
minor modifications of the retinoid
molecule can have striking effects on
organ distribution and the cancer chemo-
preventive activity of a compound.”
Additive or synergistic interactions
between retinoid and other modularors
of carcinogenesis have been demon-
strated. 1536

It is proposed that inhibition of the
function of natural antipromotors such
as retinoic acid may be one mechanism
of action of tumar promorters,” and
agents that inhibit the synthesis of
retinoic acid will in doing so enhance
tumour promotion risks or act as co-
carcinogens.’™

Retinoic acid treatment of several
cell lines enhances the binding of
epidermal growth factor (ECF) rto its
receptor, by increasing the number of
ECF receptors.” It also stimulates
embryonal carcinoma cell line diffe-



rentiation.* Vitamin A and its analo-
gues  have ' activity  in
suspension culture, organ culture® and
in animal system.*' In man, their efficacy
is reported in treatment of premalignant
and malignant lesions.¥ In
tumour cloning system in soft agar,
these retinoid analogues can occasionally
decrease the number of tumour colony
forming units (T-CFU), which is dose
dependent for only a few tumours.®
Complete clearing of plaques was seen
in cutaneous T-cell lymphoma with 13-
cis-retinoic acid*® and regression
metastatic melonoma*’ was noted with
B-all-trans-retinoic acid.

antirumour

human

of

In one day old chick embryo, retinol
deficiency causes failure of mesenchymal
cells to proliferate and differentiate to
form the early vascular system® and
normal development can be restored by
injection of appropriate amounts of
various  retinoids.* In  human
promyelocytic leukemia cells, retinoids
induce terminal differentiation
leading to formation of morphologically
mature granulocyte.’

can

Adding vitamin A palmitate to the
fluid used for painting the cervix of
Syrian hamster, prevented the deve-
lopment of carcinoma of cervix and
vagina.’! Rertinoids effect the expression
of genes or gene products involved with
both differentiation and proliferation.™
Retinoids control the expression of
many proteins, for example, keratins™,
collagens™, transglu-
taminase*, plasminogen
activator®™ and alkaline phosphatase.’ It
has also been shown that physiological
levels of all-transretinoic acid suppress
myconcogene expression in HL-60 cells.’

collagenase®,
laminin,

Increased cAMP-dependent protein
kinase activity is shown in BIL6
melanoma cells.”” N O%- dibutyryl-
cAMP markedly potentiates the
differentiating effects of retinoic acid in

9

F9 rteratocarcinoma cells™ and HL-60
leukemia cells.” Some workers have also
suggested calcium and phospholipid
dependent, cAMP independent protein
kinase acrivity.”

Despite the achievements obtained
in treatment of various skin diseases and
prencoplastic lesions, we are still far
from the point where we can be satisfied
with the practical clinical progress.®
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