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ABSTRACT

Biotin, also known as Vitamin H or Coenzyme R, ¥gater-soluble B-complex vitamin founded withe Bete in
1916. It is composed of an uredo ring fused bytragdrothiophene ring. A valeric acid substituéattached to
one of the carbon atoms of the tetra hydrothiopheéng. Biotin is a coenzyme in the metabolism dfyfacids,
isoleucine, and valine, and it plays a role in gineogenesis. Biotin is vital for cell growth, theguction of fatty
acids, and the metabolism of fats and amino adidslays a role in the citric acid cycle, that iset process with
which biochemical energy is generated during aeratgispiration. Biotin not only assists in diversioretabolic
reactions but also helps to transfer carbon dioxi®tin may also be helpful in keeping a steadpdlsugar level.
Biotin is often advocated for strengthening haidamails. As a consequence, it is found in many etissmand
health products for the hair and skin, though ihoat be absorbed through the hair or skin itselatid scarcity is
rare because, in general, intestinal bacteria proéibiotin in excess of the body's daily requiremeRbr which
reason, statutory agencies in many countries, fangple the USA and Australia, don't prescribe anocadted
daily intake of biotin. Therefore, a number of nhetiéc disorders in that an individual's metaboligrhbiotin is
abnormal exist. Incidence of biotin scarcity hasiefound occasionally when humans and animals have
consumed excessive quantities of raw eggs thataicoa biotin completing factor (avidin). Likewjsbiotin
scarcity is reported in children by inborn error§ metabolism when there are insufficient biotin-glegent
enzymes. Such cases in children respond dramatitalhigh-level dietary supplementations by biotin.

INTODUCTION

Vitamins are defined as a group of complex orgacienpoundscurrent in nominal amounts in natural
foodstuffs that are essential to normahl metabolism and lack of which in the diet causesiciency
diseases. Vitamins consist of a mixed group of d¢balncompounds and are not related to each otheres
proteins, carbohydrates, and fats. Their classifinaogether depends not on chemical charactesistut on
function. Vitamins are differentiated from the teaelements, also present in the diet in small dtiesitby
their organic nature.

Vitamins are required in trace amounts in the fiethealth, growth, and reproduction. Omission ofirgle
vitamin from the diet of a species that requireswiitl produce deficiency signs and symptoms. Mahyhe
vitamins function as coenzyme others have no suh, rbut perform certain essential functions. Some
vitamins deviate from the preceding definition ihatt they don't always need to be constituents odd.fo
Certain substances that are considered to be visaare synthesized by intestinal tract bacteriquantities that
are often adequate for body needs. However, anoabviistinction is made between vitamins and subst
that are synthesized in tissues of the body. Ascabid, for example, can be synthesized by mostisp of

1929
Scholars Research Library



Hamed Amini Pour Annals of Biological Research, 2012, 3 (4):1929-1933

animals, except when they are young or under sttesslitions. Likewise, in most species, niacin dan
synthesized from the amino acid tryptophan and miitaD from action of ultraviolet light on precursor
compounds in the skin. Thus, under certain comulitiand for specific species, vitamin C, niacin, atdmin

D would not always fit the classic definition ofvdamin.

Classically, vitamins have been divided into twougys based on their solubility's in fat solventsmrwater.

Thus, fat-soluble vitamins include A, D, E, and While vitamins of the B-complex and C are classifie
water soluble. Fat-soluble vitamins are found iadstuffs in association with lipids. The fat-sokibitamins
are absorbed along with dietary fats, apparently imgchanisms similar to those involved in fat abSorp
Conditions favorable to fat absorption, such asqadte bile flow and good micelle formation, alsosdia
absorption of the fat-soluble vitamins [25].

Chemical Structure

The chemical structure of biotin in metabolism udgs a sulfur atom in its ring And a transversedbaoross
the ring (Fig.1 and 2). The empirical formula foiotin is Cj1H1803N2S. Biotin is a fusion of an
imidazolidone ring with a tetrahydrothiophene ribpgaring a valeric acid side chain. It is a monocsylic acid
with sulfur as a thioether linkage. Biotin, withsitrather unique structure, contains three asymmetri
carbonations, and therefore eight different isomems possible. Of these isomers only one contaitsnin
activity, d-biotin. The sterecisoméibiotin is inactive.

Biotin crystallizes from water solution as long, itehneedles. Its melting point is 232 to 283 Free biotin is
soluble in dilute alkali and hot water and pradhicansoluble in fats and organic solvents. Bioi quite
stable under ordinary conditions. It is destroyed titrous acid, other strong acids, strong basew] a
formaldehyde and is inactivated by rancid fats afwline [25]. It is gradually destroyed by ultralat
radiation.
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Figure 1: Chemical structure of Vitamin By,
from www.wikipedia.org/wiki/VitaminB8

Figure 2: Aspect 2 chemical structure of Vitamin Bg
from www.wikipedia.org/wiki/VitaminB8
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METABOLISM

Biotin exists in natural materials in both boundianee forms, with much of the bound biotin appésemot
available to animal species. For poultry, oftensldsan one-half of the microbiologically determingidtin in a
feedstuff is biologically available [25].

Naturally occurring biotin is found partly in thede State (fruit, milk, vegetables) and partly ifoem bound to
protein in animal tissues, plant seeds, and yedéatiation in availability appears to be due to ei#ntial
susceptibilities to digestion of the biotin-protdinkages in which the vitamin is found in natupoducts.
Those linkages involve the formation of covalenhd® between the carboxyl group of the biotin sidait with
the amino acid lysine or to protein.

Biotinidase, present in pancreatic juice and iimestmucosa, releases biotin from biocytin durihg tluminal
phase of proteolysis. In most species that haven beeestigated, physiological concentrations oftibicare
absorbed from the intestinal tract by a sodium-ddpat active transport process that is inhibitediésthiobiotin
and biocytin [21].

Absorption of biotin by a N&dependent process was noted to be higher in tbdetwm than the jejunum,
which was in turn higher than that in the ileumdadhwas concluded that the proximal part of thenhno
small intestine was the site of maximum transpdrbiotin [22].

The few studies conducted in animals on biotin im&@iam revealed that biotin is absorbed as thecintelecule
in the first third to half of the small intesting]|

There is also absorption of biotin from the hind gt the pig, with disappearance of between 50 @b of
infused biotin between the cecum and feces that aca®mpanied by more than a fourfold increase afmh
biotin concentration and more than a six fold iase of urinary biotin excretion [1].

Kopinski and Leibholz [11] reported that postilehlsorption was 10 to 15% of that from the sma#sdtihe after
oral ingestion. Eighty percent of a labeled bialwse infused into the cecum of mini-pigs appearegartal

blood [7] with the largest proportion appearingfaces. Usingl4C-IabeIed biotin, Kopin-ski et al. [12 and 13]
eported similar findings in that absorption of fi@etin in the postileal digestive tract was abB%i as efficient
as that from a similar labeled dose of orally adstéred biotin.

Kopinski et al. [14] observed that even with exteasmicrobial synthesis of biotin in the postildahct, low
concentrations of biotin in plasma and tissue, &@ne presence of deficiency signs indicated thattilpat
synthesized biotin is of limited benefit to the pigcholtissek et al. [23] suggested that under Ibemaditions,
1.7 to 17% of the requirement for biotin is proxdd®y colonic bacteria.

Biotin appears to circulate in the bloodstream thifoee and boundo a serum glycoprotein, which also has
biotinidase activity, catalyzing the hydrolysis libcytin. In humans, 81% of biotin in plasma wasefrand the
remainder bound [17].

Information is very limited on biotin transportssue deposition, and storage in animals and hunvock [16]
reported that biotin is transported as a free wsttrble component of plasma, is taken up by célsactive
transport, and is attached to its apoenzymes.

Said et al. [20] reported that biotin is transpdrteto human liver via a specialized carrier-meelilatransport
system. This system is RNayradient dependent and transports biotin via @cted neutral process.

Disappearance of an intravenous dose of radioacthietin from blood of biotin-deficient rats wasonre rapid
than for controls [19].

Also, rate and extent of deposition into deficidiner, particularly mitochondrial and cytosolic &tsoons, were
favored. This research supports the concept of betagc mechanisms responding to provide biotimelation to
needs. All cells contain some biotin, with larggrantities in the liver and kidneys. Intracellutistribution of
biotin corresponds to known localization of biotlapendent enzymes (carboxylases). Investigatiotos Hiotin
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metabolism in animals and humans are difficult mteipret, as biotin-producing microorganisms existthe
intestinal tract distal to the cecum. Often, theoam of biotin excreted in urine and feces togethereeds total

dietary intake, whereas urinary biotin excretionusually less than intake14C-labeled biotin showed that the
major portion of intra peritoneally injected raditigity was excreted in the urine and none in tleeef or
expired as CQ [15].

In rats and pigs, biliary excretion of biotin ancetatbolites was negligible [28]. The brush bordethef kidney
cortex has a sodium-biotin transport system sindahat in the intestinal mucosa, thus providiogresorption of
free biotin filtered into the urine. It is only whethis re sorption mechanism is saturated thatetheill be
significant excretion of biotin. Efficient consetian of biotin, together with the recycling of bign released
from the catabolism of biotin-containing enzymesy be as important as intestinal bacterial s\gishef the
vitamin in meeting biotin requirements [2].

Function

Biotin is an essential coenzyme in carbohydrate, &ad protein metabolism. It's involved in convensof
carbohydrate to protein and vice versa as well @sversion of protein and carbohydrate to fat. iBiatso
plays an important role in maintaining normal blogllicose levels from metabolism of protein and iditen
dietary intake ofcarbohydrates low. Biotin functions as a carboxyl carrier incdrboxylase enzymes: pyruvate
carboxylase, acetyl CoA carboxylase, propionyl GmaAboxylase, and 3-methylcrotonyl CoA carboxylase.a
component of these carboxylating enzymes, thetesscapacity to transport carboxyl units and to darbon
dioxide in tissue. Biotin serves as a prosthetiougr in a number of enzymes in which the biotin mpoie
functions as a mobile carboxyl carrier. The ibigbrosthetic group is linked covalently to tbemino group of
a lysyl residue of the biotin-dependent enzyme.

Effect of deficiency

Ruminants

Biotin is important for normal function of the tlyd and adrenal glands, the reproductive tract, &mel
nervous system. However, the effect of biotin deficy on the cutaneous system is most dramatie sirgevere
dermatitis is the major obvious clinical sign ofidiency in live- stock and poultry.

Biotin deficiency, identified by hindquarter pbysis, decreased urinary excretion of biotin, andextion of the
problem with biotin injections was reported in @8V{27].

Flipse et al. [8] reported a potassium-biotin ein¢lationship in calves, with the result thalvea fed purified
diets low in potassium and biotin developed progjkes paralysis of the hind legs that spread to ftrelegs,
neck, and respiratory system. Death may resultinvit2 to 24 hours of the first signs; however, toadition
can be cured by injections of potassium salts otirbi Due to ruminal and intestinal synthesis dftini, a need
for supple- mental sources was at one time notagdefor ruminants. Never the- less, promising lipieary
results in preventing lameness in dairy cattlebigtin supplementation were reported Frigg et l [9

Successful biotin treatment of dairy cows with clavoblems was reported with Nietlis-Bash and Tridd@8].

In biotin-deficient dairy cows, the hoof horn is pbor quality, soft, and crumbling, by no distis&paration of
keratinizing and cornified cells. This results imetomission of the granular layer at the epidewhithe bulb of
the heel. Decreased stabilizing filaments in th@eupspiny layer of the hoof corium in biotin-deéoi cows
reveals the depressed hormone-like activity ofibimt the synthesis of protein [4].

Increased plasma biotin levels have been assoaitbdardness and conformational changes in tivinb hoof.
Dairy cows supplemented by 20 mg of biotin per amer an 11-month period expressed a steepened ahghe
dorsal border and height of the heel; length of diegonal and size of the ground surface increg8kdThe
hardness of the hoof was also significantly gremtehe biotin-treated group. Greenough et al. [i€jjorted that
biotin supplementation (20 mg/day) to dairy cows owly reduced hoof lesions, but significantly e&sed milk
production.

Beef cattle suffer from a common hoof defect knagnsandcracks that are vertical fissures in thd. hbbese
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tend to be more prevalent in older, heavier cowd aften result in chronic lameness problems in loage.
Biotin supplementation in 15 beef cow herds in Wwhi87.2% of the cows were affected with sandcracks
dramatically reduced the pro- portion of affectess [5].

This study indicates that biotin supplementatiopesps to improve hoof quality by lowering the numioé
sandcracks per cow and decreases occurrence of bdwé defects, such as broken toes and abnormal
coronary bands. Feeding dairy and beef cows 2@ayg6f supplemental biotin resulted in reduceddance

of hoof lesions and increased milk production [26].
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