IPEN -DOC- 236

COLECKO PTC
DEVOLVER A0 BALCAO DE EMPRESTIMO

LABDELLING OF VITAMIN A (RETINOL) WITH 1y

iluris Teresa COLTURATOQ, Marycel Figols de BARBOZA,
Nécia M. J. MIRANDA, Rosanz HERRERIAS,
Mariz A. T. de ALMEIDA, Constancaa P.G. da SILVA
znd Carlos FARALDO

CormiszZo Nacional de Energia Nuclear
Instituto de Pesquisas Energéticas e Nucleares
Caixa Postal 11049 — Pinheiros
(15499 — S3c Paulo — Brasil

ABSTRACT

Vitarin A a derivative of certain carctencids occurs in fish oils
25 & mmiztures of the free alcohol and esters of fatty acide. It s fcond N
the bloed stresn nainly in the ester form, esterification oceurning in the
intestinal ep;thehum and liver. The aldehyde is presurnably an
interaqediate in the forrmation of the vitamnin from its . carctencid
Precursors. Mareover, "retinene’ an interrnediate in the rodaopsin {visual
purple} cycle, has been identified as Vitarnin A aldehyde.
thmmnxy coramurnication on the preparation of retinol were
crted by Perry and Liebman |\}303~19“5} Retinyl acetate and all
tzpuu—retlr;cuci acid labelled with tritiurn with spenbc activities ranging
from 10 %o 40 Curnes [mrmcle and the preparstive details of theze
1sctopically labelled: compounds were presented by Liebman (lhl°U| n
racent publication. The aim of this study was the labelling of retincl
Vu—--n‘; with 1311 and the establishment of the chemical and
radioehemical control
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INTRODUCSTION

“Vibamia A derives its alphab etical designation from the fact that, although
not 1cclated until come year later, 1t was the first substance to be placed 1 this
category due fntritionally essential fa.ctcrr;(i*"‘iﬁ'} It was originallv recognired as a
1 precont M egg—vyolk and butter fat, in the absence of which form the

could  mob maintain g“owth This growth factor was

designated"unidentilied dietery fuctor fat—soluble A",
1.wamm A 1z a fderivative of certain carotenoidz. The .r-.:r’ﬁenmd

pgmerisae cen be deduced frer the hlmacnrbc-n type of Jcmc,ture, e lipid
soluble hence are found t'..\*c_i with lipids in neture. In fact, the yel lnvnsh
color secmbed fa meny {abs is not due the fats themcelves but‘ to dissolved

noid pigrnents

Car kenc! and A Vitarins are classified as h'pids in sorne systeras, and
iration with probeins are c._-nsequenhv regarded as nnoprotmnf (1)

The rnc:t 2eporient carctencid precurscrs designated pro—vitarain A, are
&, 0 and 74 carohens, which are uqbf.qgwuyamcdrban Such compounds are subjeck
‘oo cls—frans iicrerization and when concidered fram e three dimensional
_»;i;a.n:'.','.-:-mi:, tieve nre a large number {148} of possible stermsomer’ of the
sro—vatarsine, In general the \I"uui--lf-C'Iﬁer‘ are active and the cis inactive. One

L
criant exc TS encoun ﬁred 1 the C_,mthesm of rhouopsm l.vssuu.l ph*‘pl&j
T

1on of Vit—A in wiich apparently only c;s«»sfomers are achive

A &and the pm—\-'zta*mns are practically mscluble In  water a:nd

st fat solvents. One of the most impnr‘oant of the plgeicel

nin and b precurors 15 thelr ,peclra absorption, which 1s

'_ “.c-;.ut:u.l § tarctens uu .hlorafnrm; shows two peaks af 460
,on the other hand, shows ubsozpt on band: i1n the ultraviclet

specirurn and, the sbsorption maximum for Vit—A \m ehiorofeo nrm\

Coe 00 2]

By virkun of ite alcoholic structurs "in vive", Vit—A could form esters and
oxidized to an aldehyde. The Vit—A 1s found in Liver cils as m;x‘buie of the
-,p:n'; and e:bers of fatty soids, Vit—A in the blood strearn i1c chuefly in ester
crra, estenficat. he inbestinal Ppii'}*eﬁum and liver. The aldehyde
suynably an ,m_rmed' i the formation of mu Vit—A fromn its carctenod
eve. Morsover, Yres ' an antermediate in the redopsin cycle {vicual
i'-..'i'i'.. \ tusy b&;".."l , Ll .Lfallt:tl at lr‘-bff--'—n\ BIFJ" Y ‘ii’.‘. '4 } .
P:'.}limin; rv c.r:u:nmur;i:", on r:!n the Pr "‘3arauon of retincl were reported by
) ‘.u, R r_u:.:;; scebate and sll frans—refinoid acids

]
wene

Perry ana Liebromn (1583 — 1985 )

labelled with tritivrma with, f“ﬁclhc r*c-n-:t: s ranging from 10 %o 40 Curles/r

incles n;d the p.tp..n.twe* detale of thece 1zctopically labelled compounds were
1 by Liehmeni1%50) in mcen’o '::uhuc.;u,cm 2).

S, . i‘i -
he aim of this study was the labelling of retincl (Wit—A% with *7I 2nd the
srnent of 2 rnethodology on chernical and radiochemicel quality cor t:'ol
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?1 TAL AND T J..‘ rIJ."T':?D

Vitemin A {retinol] was obtained from Roche Laberatories. The chemical
purity was deterrnined by espectrophotcmetry and HFPLC t.ethmque The
espetrophotornetry  study  was  carry  out  with  Deckrnan—Mod. 25




coiumnT uvin'j 2
1ol fsnin, UV dete uﬂu Tan.

Juﬂm‘_ monochlonde 1 ICL) lodinetion was applied; 1.9 ral of 0.00SN IC] was
£l of Na-i301 :IPLN——CNLN"QP) The jodine was extracted with
5.0 il of ether T‘"c etherea *)haf-‘e was added to 2.0mg Vit—A/9.0ml ether and
22504 This rclution was kept in darkness for 1 hour, them dnied under Ng and
the recdue woa: recevered with 1.0-2.0ml of e‘uha\nc-l. Tween B80:0.57 saline

razed with 50

compound  was  puniled through an anlonic  resin
_L—@00 Ve DEC} {or 1odine retenticn.

r.L'he wt*‘w:hem:c.:sl quau'uy control  was evaluated by different
Gramaetogravhin systernc Whe trnan 1 paper {30 X 2cra) sbzorbed in paraffir,
develeped in methanol: hu ,1nc‘_.:f~" (80:30:5) as a solveny;, TLC~G and TLC-CF
i cicloherenepettolenn e r {80 ',3‘3\ BS a tolvent.

-trophoboraetric astay (I’xg 1) showed a single pea@: in 3%4n
hoef uC,JE‘TlC'\’ HPLC analysis resented a rei‘emmn time R --Amm
szc. for Vit--4 frora Roche Laboratories. (Fig. 2) similar to the Vit—A from
Pharrancy Universibyi U"p’r
ver chirometography study dﬁ-velnped during & hours chowed two
280 [ Vib-A— i) and 084 (T ) i{Tig. 3). The :,ne‘d of labelling
0 % but with high radiocherical purity §0-90 % ATab. 1) (Fig.4
A gocd zeparstion in TLC-G or TLC-GF svste*n was not ob$aine
coclire 15 draple to perforre, labelling yields are acceptably h,qn (40

. t technical prcblems are thal ICl must be synthezized by the

auze commercizl IC] conten Ia, which decrease the labelling yield,
's miroduced nbo the labelled product, thus lowering its
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Further studies on the biclogiczl disbribubion in mbs are in progress in
= selective localization of Vit—A— ”11 in retine,
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FIGURE 1 - ESPECTROPHOTOMETRIC STUDY OF VITAMIN -A (RETINOL)

= 364 NM)

[FROM ROCHE LABORATORY (
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FIGURE 2- GRAPHIC REPRESENTATION OF HPLC ASSAY.IN WATERS
Mop. 510 ON C,gPARTISIL S-0DS-3 WHATMAN COLURN.
FLOW RATE 0.6mL/min. UV DETECTOR 325nm, USING AS

MOBILE PHASE ACETONITRILE:METHANOL: (10:90).
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FIGURE 3 - CHROMATOGRAPHIC STRIP ACTIVITIES DISTRIBUTION OF
Vit-A 311 AND 1. ( RF VALUES )
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FIGURE 4 - CHROMATOGRAPHIC STRIP ACTIVITIES DISTRIBUTION OF
ViT-A1311 A)BEFORE AND B) AFTER PURIFIED IN
LEWATIT RESIN COLUMN FOR IODINE RETENTION.




