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ARBSTRACT

Thia atudy was deaigned to investigete vitamin A

nutritional staetus of pregnant end non pregnant non

lacteting Nigerien women. The beneficial effecta of <ral

vitamin A supplementation was also0 i1nvestigeted :n the

pregnant woaen.

The study weas carried out i1n three pheses: Fhese one was

the cross-sectional study carried out on 22, 68 end &)

pregnant women (n the lat, 2nd end Jrd trimestera. The

controlas were 335 non pregnant non lectating women in the

proliferative phaar of the senstrual cycle. Their agQes

renged from [B to 45yrs with @a mean aQge of 27.Be/-
6.82yrs. The subjects were rendomly selected from both
the University tgeching eand Adeoyo hospitals, !baden and

the study lested for a period of nine months.

The result of the study showed that (17 of the subjlects
hed plasma vitasin A levels in the deficient range (<
40ug/sdl)  while A0% had marginal values (20 - 29ugrsdl ).

Plassa vitamin A levels was cbserved to decrease as

pregnancy progressed (PCQ.03). The levels of B-—carctene

were however gbserved to be In the normal range.

The ascond phase of the study was designed tp deterasine

the adequacy of vitamin A 1n the body using the relative

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



dose response test (RDRT) technique. Thirty pregnant
women at different trimesters Of pregQnancy and ten non
pregnant non lactating women were® studied for a period
of five weeks. 13.6% ot the sublects had RDRT values
greater than 20% which {s indicative o0Of liver store

less than 20ug/q9. This level 1is sssocieted with

deficiency of vitamin A.

The (ongitudinal study was the third phase O0f the study.
This phase apanned a period ot 1Bmonths. Twenty eight
pragnant woeen were supplemented with ejther oral
vitamin A or lactose In gelatin capsule {(placedbo}) from
the (14th week Of pragnancy until Awesks postpartua.
Vitamin AN supplementation maintained the packed cell
volume (PCV), increased both the plasma vitaaitn A and
retinol bi:nding protein (RBP) levels in the vitamin A
aupplemented eublects. Though the neonates of sothers
supnlemented with vitamin A had highwr highsr birth
weighta, plasma and retincl binding protein levels when
compared with the controla, the difference wemn howaver:
not signiticant. The levels of the plasea proteinem
wore observed to decCrease significantly during |abour

and {amediately postpertuas,

Proximate analysis of the seals (as consused)! of the
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e longitudinal study revealed that

pregnant Mothers in th

474 of
the gpregnant women in this environment met onily

their daily requirement $or Vitamn A.
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I » ( 4 9 2 W £ I L 9 N
Altnouon @ 1mpoortance o Vitamin A 1n ANutritioN  a.as

oegn inOown TOr aleost A century \et 1CF, roie 1N

retaboliam 18§ poorlv ungcerstooo.

A numoer Ot metabolaic roles nave bDeen asc/710c0 to tne

Vitamin - tnece include 1ts functi1ons a1n visaion. Qrowth,
reoroduction. maintenance ot 90itheilsl celles ano 1mmune
oroeprties. The specifir role At plays in each cace
however has not been fully cxolained mxceot for its well

elucidated role An vision {Wald. 19450,

The role of Vitamin A in reproduction has been the focus
of attention by various workers (Moore, 19371 Thompson
ot al, '!9649: Howell pt al, 198641 DBodansky et al. 19A2:
Pulliam nt al. 1962). Severe deficiancy of Vitamin A bas

cen found to cause infertility in all vertsbrars

snegtie® stLoie@d.,

fhe conseauences of the geficiency ascribable to Vitaaln
A range from ») Oisruotion of the oeostrous cvcle ano b!
nermanent keratinization of the vagina ¢! necrosis of
the 3junctional one of the olacents, angd d) toetal

mishaps such pARGAPEIA: HRATHREROSTOREARPEEH s ra e angd various



conoen:<ai maiTormations. Tne railure ot fertilazartaion
or implantaticn are uncommon features of wvitamain &
neficiency tBates. 1983). At the other entrome
AvoBrvitaminosis A 1s also associated wWith an increasen

risk ct congenital aal formation {Cohlan. 19535

Bates,1983).

Earlaer. rhe function of retincl coulo noet be
ASCOrTtained uUntli evicence was adduceg to Ocemonstrate
that retincic acio woujld correct tNe non-soeci fic
ctfocte of vitanin QA deficaiency ed)ceot thnome OT VisliOn
ang roesroouction {(Thomoson et al. i954: Howrll €t 31,

1964,

Vartous mecharia=md nove de@nn oostulated to ejolain the
observed reoroductive functions ©of wvitamin FA. Thess
include sffects in storoid normonogenesis. It has been
demons t ra ted that vitamin = (1) imoroved tne
reooroauctive performance OY tamale rabbits (Hav and
rendall. i 7340 {2} helpepd 1n  the ~ONvOrsion of

oreqnenclone to progesterpone in female rats (Coward. et

8! 15441 13) Increased the oOvarian secretion of
ProQosterone, 20a “hvdeony-prég-ene-~IJI-one and
prognenolone 1n prognant race (Banouly ot al: 1971ab)

Angd ¢3) suUPOOrted survival of DS angd lactation in the

“vomu fGanQuly ot al. 1971ab).

L J
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Mhus rertinol geprivation orobably can cause &
disturoance ot steroid normone oroduction 3l tnougn the
e, tent to wnich this }(eads to the overds) 1mosirment of

reoroductive caoacity 19 not clear.

[t has neen observed that when oregnancy 18 allowkd g
oroceed to term 1n rabbits and Pigs wALFh Are recoivang
marQinal amounts of vitamin A Just sufficient to Oresent
toto) resorotion of fetuses o5 MmIGOKN LNClgence ot
congenital malformations 18 oObserved. ‘he twvpe of
dotects depenos on the taming and duration o1 the

deficiency (Wilson et al 1953: Falludah, 19564). O°'Yoole

et al. t1974). in a study of the etfect ot
hyvpovitaminosia A on eight Rhesus monleys observed
abortions. and Xerophthalmia at birth but not congenital
ma] formataon. It was then suggested that primote

@morvo@s may orecaent with milder forme @t vitamin A
deficiency =l0NE8 when rompareu to Oother mammals. N
fewWw 1instances of congenital malformations pousibly
sttrabuted to vitamin A getriciency have been reoported In
human subleocts (Patea. 1983y, The evidence tnar
uncomplicated vatamin A doficlency can bp teratogenic an

nUMAR )8 however 1Nconclusive.

Thus 1¢ 19 apparent that there 18 a2 CcritiCal amount of
vitamin N reguired 10r auccesstul reproduction. Hune

sand trohe (1949) dmaonstrated that orecgnancy impousd an
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\nCreased demand fTor vitamin A. This observation hae
been confirmed bv other arouos (Howell et al., 1963:
Thomo=on et al. 1964). However the eoxoct amcunt of
vitamin A reauired in order to meet oRTims! NEEIR varias
with the difterent phvsaiological s=tates. Th® adeqQuacv Of
vitamin A antale during oregnancvy will deocend on *he
orévalent food culturec J¢ oictatec by the geoariphical

—ones of the worla.

MATERNAL STATUS OF VITAMIN A DURING PREGMNAWCY

A number of stuoies nave described night blindness ard
Aimpfaired darhk adaptation 1n pregnant women recelving a
diet i1nadeqQuate 1n aits vitamin A content (RodriQuez and
lrvan., 1972)., RlSsO. @ decresse 1n plazma retinol levels
during the colvrs 0f pregnancy, and dnN 1nNCcrease Pkt
partum hag been renorted (Fulliam nt al 1982,
Vekatschalam et a1 i962: tcGanity et al, 1959, Edozien
et al 1975). The observed increa=e in plasma vitamin #A
levels ¢O&t MNortum nowever 18 not szustained and values
mav fall ®o dericirent jevels 3¢ 1ntake 38 not inCreased

tLund ang Famble 194350 .

Sthdton nave ale0 rovealed the Inageduacy of the intal e
o1 wvitamin A &nd ity oprecursoriy amongst woagn 4n

gevelooang countraps (Rodraigue: and lwin, 197371 ODatew.

10833 Le FrancoLis et al. 18815,

4
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he control of plasma vitamin A levels durang pregnancy
clearly differs Troz that of the otper 1licio sOluble
components oY The bdlood. While wvitamin R level
decreazes 1nh orggnancy that of vitamin E and other lidio
s0iuble substances increases f{(Knoop et al. 1978y, This
18 by wvirtue of vitamin A assgclation witn retinol
panding orotein {RBP) and transthyretin (TIR). In
pregnancy. the decrease in Vitamin A usually narallels
the gecrease 1n ferum albumin t(Hytten and Lextch 1974).,
it was tneretore suggested that both aslbuein and REBP
oroduction may ODe controlled the same way. I £
nowever not clear whether the drop an blasma Vitamin A
durind pregnancv 1 88 ¢ resSUlt Oof 1Mogocuate 1ntake,
haemod: lution ot brggnancy. iNCrea’sed demdnd iR the
foetuses OFf a conservation aechanism invoked to preserve
the liver vitomin A for aubhnequent uvse during lactation.

TRANSFER OF uvITamIMN & A FROM MATERNAL, STORES TO THE
FOEYUS

In ethe rat. the foetal |iIVver accumulatos ¢ small out

romartzably conitant dmount Of valamin R during gestation
desplte wide variations in maternal intake and stores

\Moore, 1971).

Yaramashi ot al, (197%) found that the Soncentration of
vitamin A 1n the laiver of NneONAtES increased Y}.4 foid

when maternal concentrations iAncreased 100 fold,

=
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However at verv low maternal 1ntakes, the liver A

concentration in thHe neonates wNoS opsarved to op

suostantially reduceo.

Takabasn: et al. 19?7 also found that accumulation oY
vitamyn A 1n the conceotion followeo a comolex pattern.
During the early stages (dav 7 = 9 the vitasino
accumulated to a high concentration in the cglagesnta:
From dav @ - 41. the concentration Tell abruipt!y to less
than 20! o+ the initial peal and durino dave 11 - 14.
Boeth vitamin A and RBF accumulated in paraliel. During
dayvs & — 20 the fetal liver astarted to synthesize RBF
and accumulotod vaitamin 2 ano 7oetal stores ancressed.
Gat and Partansen (1974) snowed Gthe! there was 3
rgguction a1n Lhe olassma wrtamin M levels in Pregnancy
in tne @arly Sth to 9ith weoka and oftor the Jath weey of
acstation. Though they attributod this ta the effect of
circulating sex hormonaas. tho trend they observed
follnws the chservation mado Gy Talkahagha &t al (1971,
It revealed thet tho timing of the O0Oroo in plasme
vitarmir A levels in the mothers corresponded to tho
cer:ed of iInCrypased concentrations of wvatamain A 1n trw

‘aoatus.

These satudies are consintent with the observation Shat

retinol REPEP comolex Yrom maternal atoren v1a the

[
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maternal blood (Bates 1987 .

HMuman €Ord olasma retano! levels nave “Wxever been shown
to be lowkr than wne corresponding maternal Jevels
sLewis et al. 1947: \V'ekatachalam et al. 1962) edcebdt
wnen materna! levels are verv low in which case (D@
= iy |

rclationsnNio mav Or re-erteo (Mclaren and Ward, F

Rodrioue= & 1lrwin. 1972).

EFFECY DF VITAMIN A SUFPLEMENTATION IN PREGUNANCY

Sevebral attempts nave been mace to solve tihe prorlem of
vitamin A deticiency an pregnancy through oral
nuoOpiIEMEntaon with vitaman A rangina from oS0 - 9GH0uQ

dailv with varving de@rees of succossed.

Lew1s rt al. 11997) foung that SMug vitamin A or e
equivalent amount o7 carotene Qlven daily ouraing tne
last traimester of prognancy. had no effect on plasma
retinol levels in tne neonates bLut signifacantly
increased the levels in the mothers. In Cows and pags.
large oposws ©of wvitamin A suoplied to the tiother
Aincreassd the extent of olacental transfer to &4 moderate
le7D¢ dOsen of carotenc in contrast were entarely
without effect on fomtal vitamin A atores and very

lattle per se was transferred to the foetal plasma.

Vekotachalam ot al (19462, gave 9000ug vitamin A per

day througnout <hat last trimevter of pregnancy to
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*rwel ;@ malnourisned Indian women wno aocoarently nad verv
low dietarv sources. and cobserved significant hagner
cord leveis 1n them than i1n the unsupplemented controls.
Lund and Kimble in 1943 also showed that the
administration of 10,000iu/day et vatamin A broveht
about & maintenance ot normal levels of the vataman LR
the mother s blood throughout tha course of Preonancy.
They obcerved that an amount greater than tnis lovel wes

without benefit under normal condi%tions.

ROTIONALE FOR THE £YUbY

Vitanin A 13 an es%eantial nutriont fYOor normal Orowth anc
deveigoment. Since pPregnancy is & tihe Of dCLive Qrowtlh
for both the apother and (he foetus thae oerod

tnorefora dosarvas s0BCl2l asttention.

Chronic wvitemin N doflcaiancy oiaguem many devolopang
regiona or the worlio «1th 1ts traQic consequences auch
A% |NCroascd Mmardi0ity and mortality, different atagas
of eve affcctations and blindness ohserved moatly in
cm ldren. Milder forme of vitamin « doficiencv bhave also
boon observed in pregnant women (Yekatachalam et al.,
15530, In the Nigerian situation, vitamin A deficliency
has been ildentified in the Narthern part af the country
{Thompson et al, 1944; Oomem, 1971 Standford-Smith,
19791 and eepetaatly in children under S ryears of aGe,

Olurtn. (19701 and Animeshhaun (197BY aleao reported cIges
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of teroohthalmia 1n chiloren uinder Syrs o1 #ge in ibadan
anp Lagocs respectively. All  these studies  were
cocrducted with reference to the papdiatric 58 group,

hosoatal based and d:i:sease related.

Information on the vitamin R Status or women an thg
reoroguctive age Qgroup an Nigeria 1§ A0N =Hiytel-
However =tudipe tTrom ©otner countries have =hown that
pregnant women especially duritg the Jast bhalt o
orebnancy mav dC Ji1tamin M dericient therevyore reguirino
suoolementat:on (Lund and Kamble, 1933: Venhatachalam er

al. 1962,

The aceqguacy of vitamin A for both mother and Toetus
guring pregnancy and ftor Lhe neonate postnatallvy i1is
ceprndant on the oreoreldnanCcv vitamin A status ot

motnera as well as 1ntale durin preQnancCy.

Studies nave cnown that a diet adequate for nonpre@nant
nan lactating womepn w3as also adeguate durang the farst
rrimpater Ot pregnadncy. OJuring the =m¢cond haltT of
pregnancy the diet bpecame inadeguate ann rieeded
L 0o iementation n pruer to malntain the dlazma lavels

ni the vitamin \n tne mothersa (tund and )l imble. 19a}.:,

There 1% almpo evidence in the literature to show thet
the tranafor of vitamin O ftrom the mother to the fogetus

1s deppsndent on the maternal vitamin A pgtatus.

9
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fhis obsevation derives from a comparative study of the
placsma vitamin A lesels of Swedish and Ethiopian mother
and liver vatam:in A of their foetuses at autopsy. The
Swedish mothers had significantly higher olasma vitamin
A levels than the Ethioccian counterparts. Alse. the
Swedish foetuses had liver vitamin A reserves sufficient
Tcr 2 months while the Ethioc:ian foetuses bad !sveis
aufficient fOor onlyv 5 days | Gemorp-Medban' énd YalaudsSt,
I®B:4). This =uuDcsts both the capabilaty of Liie early

infant to bBulld stOres as well as the i1niVluence of the

nmother 9 vsi1tamin A status on the 1nfant.

It 1= highiv temDting to sOeculate tant the orotection
rrom childbhood diswages which viiamin S SEOME& tO of;ef
(Feachem. 1987) wil) bg awsuregd 1f osdeocvate liver
reserves are maintained in utero. Thus this studvy 2135
therefore addressed to determining the vitamin A status
of opregnant MNigqerian women taking into consideration
the prevalent food culturom, the existing food items
and the lcw purchasing power of a4 larger percentage of

the rnoculation: and alsg to assens the possible

benefitz of supplementation in pregnancy.

Vitamin A satatus eoxists In a cantinuum betwoon
clinically evident deficiency and towicity, 1nformation
on the intermediate level of habitual intake \especially

marginal intale and status! 1= nighly essential so as to

10
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olan for adecuate intervention Drogrammnes.

HYPOTHES1S

1. Plagma vitamin A levels below -Oug ‘dl is Aindicative
of inadeguate liver =tore and diagnostic of pre-clinical
vitamin A deficiency.

2. The average HNigerian oiet 1= ainadeguate 10 itse
vitamin A content and thmrefore uiit not pPro-ide the

eytra Vatanin & that oregnanCy redulres.

AIMS AND OBJECTIVES

1. To establish a range of values for plasma Yitamin #A
1n  a control population of appasently healthy normally
menetruating non-pregnant non-lactating adulit
Migerian womeni and to a=msrss the liver vitamin A status
Uusing the relative oo=se responseg teat.
. L To assess the vitamin A status of healthy pregnant
women in Nigeria by conductingt

(a) b ~rcse GECtiADNnal siudy an gifferent
trimesters 0T Dregnancy:

ih) Vitamin A absorption test an pregnant women
Guring different tramestors,
S Te study the effect oOf supplempntotion ot pregnant
mothers wWith Yitamin A as measured by plasma Vitamin A
levels in both the mothers and the babies.
1. To amsess the dietary intale of Vitamin A and Atwe
graCursars in the pregnant Nigerian women.
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HISTOR[CAL B8ACrGROUMD

tn 19t3. mcCollum anac Davied ~taprved “fat solubl= A"
growth oromotang Jactor 1solated from aninal fTate and
sish Oalg. They showed that animals %o & ciet

consiat:ing mainly of polished rice. ca3esin and m:nérals

did not develop normatly undess this factor whs odded.
[T} ﬂ Lo h.
Orummond (1920) suggested that the fat soluble

narceod vitamain A.

Vitamin A activity was later found in plant materials

and wae assotiated wilh the yellow carotencs presont an

plante (Stesndbocy sno Bourtwel!l (19200 .

HelSre BaaPR1 O%D | demonstrated that the cearotenos were
otrucluvrally rejfated to vitamin A and were converted an

vive to the vitamin, Thus the provitamin status of B~-

carntene and certain other carptonolds wWas asstablished.

The structural formula of vaitamin A and BE-carotens were
¢irat proposed by Harrer et al in 1930-31 and reported
by Goodhart and Shills, 1974. Isler et al, synthemized
the first pure vitamin A in 1947 while B-carotene wan

oynthegited Ln 1990 Ly larrer Bt al. and Inhofon et al.,
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2.1  HOMENCLATURE #®WND PROPERTIES O0F WVITAMIN A AND
PROVITAMIN

Vitamin A 1is a aeneric term used for al} comPounds.
related chemically, that e.bibit the biclogical actavity
aof retinol. The major naturally occurring form 18
vitaman A alcohal (retinol) fig. 2-1. Gther forms are
Vitamin A acaid (retinoic acid) (fig.2-2) and Vitaain A
aldehvde <(retinal) ¢(f19.2-%). 1In general retinol 1%
used svnonymously with Vatamin A {(Goodhart & Shlls,
1974), Retinoids on the other hand include both the
natural forms of vitamin A and pynthatic aralogs with
or without bioloQical actaivity ©f retinol. Omno 1.U of

vitamin A i 0.3 ug all-trana retinol.

Retinol eaqQuivalont 1% used to cenvert ol1 sources of
vitamin A and carogtenoids substances in tho diet (o
single unit: One ug of retino!l [ | bioioQically
equivalent to & uy ot B-carotene (B-C and T mg of miwed

diptary carotonaide.

Vitomin A occurd an twe common forms. Vatamin aA=1 or
retinol, the most common Ain mammalian Lissues and marine
iishea, and wvitamin A-2 or retinol=-2 common 4An fTreah
water fishes., FHoth are lsoprenoid compounds (terpenea)
containing a siu-membered carhouvlic raing, and an eleven
cerlion site chain. Vitamin H actavity Ln mammals i1s not

only found 1n Lhe retinols but 4130 provided by certain
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Fig. 2-1 Vitamin A alcoho! (rztinol)
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Fig. 2-3 Vitamin A aldehyde { retinal }
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carotenoios widely distributed in olants, Particularly
a. B - Y coarotenes. These carotenes have no antransic
vitamin A actaivatyvy per ze but are converted 1nto yataman
A by enzymatic reactions in the i1ntpatinal MUCDSa ana
the liver. K~carotene, a s=vmmetrical molecule, 1s
cleaved 1n 1ts centre to yield two molecules of reclnol.
Retinol occurs 1n the tisgsues of mammails &na 19
transported i1n the blood i1n the form of @cters of 10N0

chaitn fatty acid (Gooohart and Shills. 19738}

Vitamin A, an organic compound found onky 1n the animal
bangdom., 319 3 very pale VYoeliow (dlmoat colaourless?
SuOstance composed 0of carbon. hydrogen and oxyg9en. The

vitomin 36 solutle only in fat and organic solvents.

Tne carotonoid pioments arp compowed ot carbon anrd
hydrogen. The crvstals of the pigmaents are > deepP red

colour but they are 2i1ntensely vyollow 1N solution

(Steanbhock, 1219,

Vitamin A exists naturally in several isomeric jurms. A
cas-trans isomerism rosulting from configurationa!t
ZJif{foroncos st the double bonds :n tho eide chain

slluestrated 1n fag, 2-4.

The naturally sccurring form of Vitamin A is ¢the all-
trane jvomer. Neo-Vitamin A (13-¢is) has atout 8% per

cent oOf thp potency of the all=trans (orm. and the Il=
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cis i1somer (neo-b) has 75 per cent of the Dbiolotical
activity of the all-trans i13omer (Goodhart anad Shiils,

1974). Dehvdro-retainol has only about half the

baicloa:ical activity oOf retinol (Goodhart and Shills,

1974) also exists i1n various isomeric Torms.

Retinol. Retinal and Retinoic Ac:d

Retinol (vitamin A alcohol) 1S the most important f(Orm
ot wvitamin A, It performs all the known functions or
vitamin A saince At can be oxidised to the otnor form® v
the vaitamain. Retinol 1s therepfore used synonymously with

vitamin A.

Retirnai (RCHO) 15 tne aldehvde rorreapendaing to retinodl.
1t 1w the active form Of Vitamin A regquyrerd for vamlon
(Wald. 1940) and certain other tfunctaions of Vitamin A
(Coodhart and Shillg, 1973), The blindness preventod by
vitamin A 16 svec1fiC in théet the early stages ot tho

blindnoss c2n only be treated by the vitamin.

rRetinOsz Acia (RCOCH) 1w the corresponding atid to
retinol. While it supporte Qgrowth in Vitamin A4 deficaiont
énimpla, 1t ham no role 1n vision (Dowling ond Wald),
1960) , Rotinoie acid elicate mony bBirological and
biochemice]l respondea from cell i1n vitro ancludang
incroasing the number of epidermal growth factor

receptors on surfacee of cultured cells, atimulation of
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ai1fferentiation of embrvonal carcinomna cells,
preventionot the expression of Epstein—Barr wvirus in
virus infected cells and the reversible i1nhibition of

arowth of human breast cancer cell 11in@s 2n long tera

tis=sue culture (Martin, 1980).

Retinal and retinoic acid also exist 1in cloa-Lrans

isomeric forme. The structural tormulac of ret.nal and
reftinoilc acad ditfter only from that of retinol by having
P e

another functional group on carbon atom 15 (figs., 2

and 2-31.

Carotenoids with Frovitamin A pclivaty

Carotenoids exN1sts s a- B8 ang Y- caroteoen@s and
lycopene. B-carotene which 1 the most important
provitamin A of a)l tne carotcnoids 1% a symmetrical
molecule containing two B-iocnone ringe connscted by a
conjugated chayn (fig. 215, In a and Y-carotenes, one of
B-i0none rings is replsco by the structures shown 1in
fig, 214 Tre remainder of the molecules are i1dentical

{Goodhart and Shaills, 1974).

The biopotoncy of a- and Y- carotono Le about half¢ that

af i- caratene {(Ieuchmeater ot al. 1949). Tha biological

activity of thaaer carotenDiICs with provitamin & actaivaty
resulte froa ronvereion to Vitamin A by the Dr9anisa o

carbon 4toe 1% and 15 «witn rekultant eplattang of the

molecule (QOtwvan, 1961},
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Trans configuration Cis configuration
H H
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Fig. 2-4. Isomeric forms of Vitamin A
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—
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¢, ,CH C& CH
HaC” “ 2 77N 2 |

Fig. 2-6. Isomeric forms of 8 — Carotene |
—=Ik |
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2¢)1): BGENERSL CHEMICAL PROPERTIES OF “ITamIN A AND
FROVITANMIN A

Vitaain o
o
' Retinol melts 2% &7 to €9 and has an adbsorotion caximmm

' in othanol at 324 to 32%a (Boldingh =t al. 1951). The
vita@in 3% soludle in fats and 1n all the usuval ordaric
solvents. It i1s i1nsoluble i1n water but may be disprorsed
in the ageous phase by emulsification or by Strtachment
to prote:ngs (Eoldindh et al. 1951). Ret:nd! and 1ts
esters have a vyellowish-green fivnroscence. Tho
fluorescence opf ret:inyl estert In aiconheiic solution
increases rapidly followed by destruction of the retinyl
csters i Sobotla et al. 1943, In the absence of lﬂél'
ovidants, Vitamin A 18 very unstable in oxygen (Embree

and Shant=, 194%).

(Qzadation

Fotassium permangenate oxidation of retinol vields
retinal (Marton. 1941%. This has 1od to the use of
manganasy cdroxide aw an oxidant to convert allylac
alcobalns  1nto the corresponding aldehydes (Ball et al.
1924 ., A petroleum ether solution of retinpl, left in

the dark at room tompeprature in the prosonce ~nt

manganese diokide yields retinal.

Feduction

Cithium a3fvminium hydride reduces Vitamin A aldephvdes.

19
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scids, and esters to the corresponding retinol analog
Fobeson., 19595), sodius and potassius borchydride have

rthe same offect (Eronem and Mald. 1954).

Isomeryzation

Retinal 18 i1socserized by exposure to light., Each isoeer
gives & steady state mixture OFf all possidle 21casers
witn trhe 3jl-trens retinsl] alwa.s dosinant <¢Brown and
Wald. 195&). Thermal isoaerization of afledun solution=

also occurs (Mald et al. 1955,

Inslebilarty o acidm

Vitamin A a8 extremely sensitive to acivs: they can
cause rearrangement of the dov™ie bonds and dehydrati nn

{Bentel et al. 195%3y.

Colour-raactions

Acidic reagents Qgive transient blue colour reactions
with Z: taman-37, ‘hese tests are useful for qualitstive
Or comparstive measuruyeontis. The purple color obtained
Wi th suighuric acid was CnNo Of the fairst methods used tn
Adentiety WVitamin A 1n liver oils. Later, arsenic
v~ichloride and the Carr-Price resgent {sntimony
trachloride in chloroforrmr were usetd (Carr and Prace,
1924 . Othor Lewie acld such as trifluoroacetiC acin

have bnen nweod fOr Quantitative determinsntyg of Vitamin

A (Neesld and Pearson, 19563,

)
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Prowvitamin A

F-carotene melts at 18} to 1820c. In Petroleum ether,
all-trans B-c2rotene has absorption marama at 355, 48]
and 273nm (2Zechmeister and Folgar, 1949, , Pure
synthetic. crystalline all-trans B-carotene, after
drying 1in A& hagh vacuum drving pastol. has abscrotion
maxima in n-hesane at 4&68nm. (Goodhart and Shill=g i9749)
B-carotene 1% read:ly solubie 0 cardon disulbhide,
chlovrotorm and benzene but partially veluble r e
Carotene 18 rafnigdiv ONitlland 1N 83r AAVIPG 8 colourliess

oroduct. Thilic procoss 1t accelerated DOy laght.

Lirfe most carotrnoids. caroteone produces colours wilth

various reagonts. including suiphuric acid and nitrar

uSrd (Kramer and Jucier, (95N, .,

Yitamin A oand carptene react with antimony trichloride.
cerotene vielding » blue colour. The reocaction of
carotenes with with antimony trichloride is loss raoind
ond logs sprciti€ having two sbsorption mawima at d90na

and JOIHNM a8 aQainst S20nm for Vitamin A.

Mis~trans isomerism occurs Ain carotencids (lechaeisteor,
1962y, It may be induced Hy refluring the pageant an 4
solvent by 1llumination. Oy reoatmont with acids g

lodine, or by melting the crystals (lechasister, 19&2).

1
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GENERAL METABOLISM OF VITAMIN A
ABSORPT 10N

he

Carotenoids: In most mammals, most of the ingested
provitamin A is converted to Vitamin A in the intestinal
wall. There is, however, a great deal of spocies
specificity in the ability of different mammals to
absorb dietary carotenoid. Man and cattle can auaorb
both Vitamin A and the carotenoid, and vonvert
carotenoids with provitamin A activity to "he Vitamin.
In contrast. the rat and the pag dc ot absorb
Bignificant amounte of carotenoid opignenta. Howaver,
they £oan convert provitam:in A to the vitamin in the gut
{Thomoson et al. 19%90). The =mall intestine 16 Lhe most
important organ snyvolved 1n the conversion of provitamin
A to the Vaitamin. The livor and the kidney are alsn
capable of carrving out this process (Goodhart and
Shilis.1974Y, The process of conversion invalves two
snluble enzymee. B=carotene 15-1%" diounygenase and
retinaldeh ‘o rodurtese. The first enzyme catalyzes the
cleavage i P-carotene at the central double bond Dy a
dioxvygonase mechanism, to yleld two molecules af
retinaldehyde (Goodman and Dlson, 19691, Retinadehyde
reductase reduces the retinaldehyde to retinol.,
The absorption of dietary carotencid is significantly
reduced when the dist is unusually low in tat (Roels wof
al. 19%8), The amount of carotens abasorbed (roa ras

~—
-
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carrots 1= highe=t in the presence 1f Jlow noleculer
weatdht and short chaip vatte acads (l'rown and Blnoe,

1945,

Yitamin A: The majlor daietary torm of vatamin A 13 all-
trans retinvyl p9ters. These esters are hydrolyzed in
the intestane by pancreotic retinyl ester hydroluar and
the rasulting retinol 13 then absorbed into the ..uccasi
cell, Frtanol an the mucamael cell (nowly dLsorbed or
newly synthpeised from carotene) 14 reedterifaied with
long—=chain., mainly asaturated fatty acids. and tha
retinyl oetere oare abscorbed into the body, mainl¥ 1In
sJEmoOcliation with lymph thylomicrons. Dur;nq
chylomicrongs motabolaiem moxt o©Of the retinyl estecs
rematn with the chylomacrons "remnanta®, wund are removed
from the ctirculation elmost ernclusively by tho Lliver
(Goodman ot al. 1946S). A small pertion of tho absorbec
retinol 18 o.ri1dised to retinal and further to retinoic

ecit (Fidae et o). 1968},

retinsl can be sbrorbod as such but 18 mesindy reduced
and <converted to retinyl ester within the DuUCoBa
iDesheuk et al., 19543), although a portion 1® converted

to retinoic oscid (Fidge et al. leod8),

Transport of cstinol

fRetinyl esters 1n chviomicrOons foreed 1n thet intsatinal

.
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mucosal cells travel through the Jﬁhﬁﬁiﬁiﬁiigiiﬁﬁgf_
the thoracic duct, to the blood stream, and are nﬁﬁiﬁﬁﬂ-l
in the liver. The uptake of the chylomicron rjgiﬂﬁgi:l
esters hydrolysis and reesterification occur in  the
liver, where the resulting retinyl estérs (mainly
retiny)l palmitate) are stored. WYitamin A is mobiluized
as the Yree alcohol),. retinol, bound to a specific pidsfima
transoort protein, retinol binding protein «B¢). The
retinol thon travels via the blood streas ¢to the tissues.
Onty 10 to t7 per ctent of the Vitamin A coantent of the
blood 1n normal human subjects 1n tHhe fasting state 18
in the eztor form, However in nostprandial state after
Vitamin A intale, the percontsge of the ester in the
ci1rculating blood intreasea rapidivi Thais is as a4 reault
of the Vitamin A ester arriving in the blood stream from

the Qu+ via the luvmohstic avatem (Hoch, 193%).

The blood lewe) ©f Vitamin A 18 independent of the liver
roporves:! as 1onQ ps there are very small ressrves of
Vitamin & present in the liver, the blood level resains
normel. A2 soen as the liver is depleted of its Vitasin
A reserves to a certain level, the blood Vitamin A level

falls rapidly (Goodhrt and shills, 1974},

fetinpl Binding FProtein and Frealbusin
ketinol Rinding Protein (REF) 1 a wsingle polypepticde
chain with & molecular weight close to 20,000, and lf:-""

o4
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single binding <site for one molecule of reatino!. In
plasma., most of RBF normally circulotes 38 the retinol-
RBF complex (holo-FERP): the usual level of RBP in plasma

18 obout 940=-50u¢/ml! (Goodman. 19BQ).

REP i1nteracis atronqQly with transthyrctin and normallv
ciarculates a3 a 1:1 molar protein-grotein complex. In
adda tion to i1ts role an Vitamin R
transport.transthyretin plays o rele 1n the Orading arn
plasma oOY thyroid hormanes. The formation of the RBP-
transthyretin complex serves to roduce the glomerutar

riltration and renal catabolism of RE®P (Goodmar.. 1980).

Plasma REP levala are low in pati1ente with liver disease
but bhigh 1n pativnts wit chrenic renal discase. These
findinQe rotflect tho fact that RPF 15 produced in the

laver and mainly cotabniised in the kidneys.

The trancthyretin molecuio 1o o stable totramer,
compoped of four idontical aubunite with o wolecular
wzight af S54.980. Transthyretin appears to centain faur

binding ei1tos fOr REP (Goodman., 1980},

Suveral studies have examined the retincl transpor:
saysatem in patientas with orotasn-celorie malnutrition,
who have been found to have decrPased concimtrations of
plasma R8P, pre=glbumin. and Vaitamin A. Low intate Of

Jietary protein and calories 19 frequently acccepanied

23
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bv an 1nadequate intake of Vitamin A. ¥MNowever. Bven AN
cases of malnutraition where there 13 adeQuate Vitamin A
intate, the pla=ma REBF and Vitamin A levels are low
reflectang a functional ampairment wn the hepatir
release of Vitamin A because of defocctive production of
REP {(Goodman, 1980 ), RBP 18 rasponsible for the
delavery of retinol from the liver to the cktro~hroatic
sites Of action of the vitamin, Evidence 1% avallapla
that this delivery procegss may involve s5pecafac cell
surface receptora for RPP (Chen and Heller, 1977). The
retinol thus carried 1s dgelivered to the apecific sites
where 1t pPntors the col! for psubsesquent metabolism ano
action. Trno apo REP repturns to the circulation. where
1t =how® a reduced otfinity for transthyretain gand aisw
selectively filtersd Dy the renal glomeruli. 8Studiea an
the rat% and 1n numsans have suggested that Vitamin A
toxicity ocCure in vivo. This oceurs whon the level of
viteman A in the body 19 such that retincl begins tn
circulate in plasma and to he prewpnted to meanbranes. in
a form other than bound to RPP (Goodman, 1980). It has
been suggested ¢that the noncpecsfic @nd Unregulated
delavery of Witamin A to biolofical mesbranes, in
contrest Uto the sgpecific and rogulotet delivery wvae

RGP, leads to Vitamin A tovicaty.

Vitamin A mobilization froms the liver, and its d.ll""‘[

g
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to peripheral tissues, are highly regulated by factors
that control the rates of RBF production and sgcretinn
by the liver. One factor that sgecifically regulates
REP spcretion from the liver 19 the vitamin R
Nnutritional statue of the animal. Retinol deficiency
spoecifically blocl's the secretion of fBP from the liver,
50 that plasma RBP Jevels fall and laiver RPP 'oevals
rises. Conversely., repletion of vitamin A deficient
rates intravenously with retinol stamulates the rapid
sacretion of RBP from the e:xpanded liver pool (in the
deticient rat}+ anto the plasma. This ralease of RBF 1s
not dloched By inhibaitors of protein syntheais
andicating that 1t comeéa from thoe ewbanded ):ver pool of
RBP . rather than from de nove protoan sYyNnthosi s

¢ Goodman. 1979).

The tplock 1n RRP =zecretion sgen after ‘JVitarain A
doeplotion 19 hiQhly =specsfic for RiEP. Thus neither
Vitomin # d=pletian and deficioency. nor rotaino)
repleticn ot defitient rats sagnificantly altorod plasaa
levein of transthvretin, The sccrotion o?Y RBRP «nd that
©1 tersnslthyrotin appear to be independently reoQulated
proceoasos with formation of Lhe REP-tranuthyretin
ronpley occurring in plaame after secretion eof the two

proteins from the liver rcell)ls (Goodman, 1979,
REE 1n the liver 1s mainly ssapciated with the |ives

= & 4
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microsomes., and is especially enriched 1in the rough
microsomal fraction. The Golgil apparatus was found tn
contain a maismum of 22% ot RBP in the liver in normal
rats, and 9% in Vitamin A-deficient rats. The Goig:
apparatus 15 therefore not a maj)or sub-cellular Jocus
for RbF in el1ther normal or detaicient rats.
lnconclusive pvidence that thr microtubules are rnvolved
in the secretion of REP has been obtained 1n stud)es<
with the drua cofchicine. Smith et al.{1972% found two
l1nes of differentiated rat hepatoma Cells thar
avnthesize RBP during culture in vitro. When the cells
vwer# incubated in a vVityalin A-Tre¢ serum-less medium.. a
relative!y large proportion ot the R8P synthesited was
retained within the cells. Addition of retinol to the
medsum (at levels of O.! or Ilug/aml) stimulasted the
release of RBP from the cells into the medium and al%0
incroas@d the net synthesis of socretion of rel sErum
albumin by thece cells. Thuz these cell lines appefar tn
respond (o vitamin A depletion and replRtion in a

similar manner as does the intact rat liver vivo (Godasan

1975 )

RETINOIC ACID and (TS pEYABOLIIES

Retinoic acid is a compound that demonstrates «elective

Vitamin A biological activity. It supports a normal

rate of body Qrowtn. ae well] am NOrmal differentistion

20
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of epithelial tissue. Hltindic acid cannot, however.
replace retinol as 3 Jvasual pigment precursor. and does
not support vieion and reproduction (Goodman, 1979).
Animals maintained on retinoic acid as the only sourcse
of Vitamin A activatv are. hence. both blind sterale.
In the normal animal. retinoic acid represents an
el tremety amol) prooortion of the Vaitamin A (n tho OeoY.
A vory smal)l proportion of the retinaldenvyde Yormed from
B-carotene <leavage 12 odidrized 1n the antestine to

retinoic acid.

Retinoic dcad 13 absorbed through the portal system and
transported 1n plasma bound to serum albumin. (t Jdges
rot accumulate 1n the 13ver or other tissuof 1n any
appreciadle amounts. It 1a« metabolised rapidly mainly
to more poler cnmpocunds, and then largerly oxcreted an
the urine and bile. The molor blliary metabolite has

been entaitrgod an retinoyl-8-glucuronide.

McCormic et al t1973), observed that S.b6-¢poivretinoir
acid wes 130lated from intostines of Vatamin A deficient
rate ¢gaiven rRBt1INOIC ACL0. This metabolite has Deon
nhown tO ha.e& blrologicoel activaty, although the eltent
Oof 1t3 activity is npot fully undprstocd. The i1n vivo and
AN  vitro mwmtabolism D! retinolt acid N0 hanmstor w=as
investigated using bdoth tracheal organ culture and
subcelllular preparations derived from intestinal

a9

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



mucosa. liver. and testia. These studips revealed the
production of several metabolites more polar than the
parent compound. Two ot thep parly products of Lhis
metabolic pathway were identified ae d-hydroxy and d-
betoretinoilc acid. TYhe formation of thesne metabolites
wWwas maximal in Vitamin A-deficient hamsters thal ‘had
been induced with retinoic acid than in Vitamin »<normal
Animale, In addition, the ¢two ostabolites s howed
yecroanod Dicvlngical activity relative t© r9tinoic #cid
in & tracheal organ culture assay. These findinQs
suQQgest that odvidative attachk &t carbon-1 of the
cvc iohesenyl ring may be tha firat atpp 41n the

sliawnotion of retinoilc acid ‘rom tienuDe,

vivanie 4 anND QLYCOPROTEIN AND MEMBRANE HETABMR, 1M

Vitaman A s necesfary (or the asintenance Of nOrmasl
diftorentiation and of aucus cecrezien of epltnelial
tivauns., The Dbiosynthesis of wose Qglycoproteln =
decreasmd (N Vitamin A deficiency and eonhanced upon
adsinsutrstion of erxcessive doses Of the Vitaern
{Gooasen 19800, In order to enplain these varius
oUservations 1t new heen suJgested that retinol o= 5
dJerivative nof retinol asy serve as the lipid portion @
a glvcolipid intermediate tnvolveo N certain
glvrcosvyletion reactions. Thue., n thie hnaothesis,

retinol (e tNRoUQht to Tuncilon (A & marmmer MelGgous o

S0
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dol 1cho) in specilfic glycosyl transfer reactions
(Goodman 19801}, 1t has been suggested further that
these particular glycosylated reactions may be 1involved
1n the blosynthesis of specific glyco-proteins in
vitamin A-requiring tissues. [f this were true, then
specific defects 1n glycoprotein syntha@sis wollld occivr
in wvitamin A deficiency. and might explain the variety
of abncrmalities i1n cellular metaboliom swen In vitamin
A deficienry since glycoproteins are common iunstituents
of membrane systems and are involved in & variety of

biological functions (Wald ot al. §772: Goodman, 1980).

Retinyl phoaphate haa boen shown to be form&d tn
mammalian ceils both an vitro and 1n vive. Yhe entyme
saystem that forms mannosy! retinyl phosphate is located
pramarily wn  the rouoh endopla=mi¢c reticulum oY rat
liver cellc. Under appropriate conditions, glycosyl
transfer can be demonstratod from the retino)l glycolipad
to membrane glycoprotein. [t im not known, however,
whothor this occurs 1n vivo Lwnder noraal Jundlitions
{Govdman 19801 . The hypothesia that retinoln
mcntainang glycoproteins areo Obligatory i1ntersediotes
tor specific glycosylation reactions (o.Q. 1N the
synthoeis Uf mpaci1?ic gliycoproteins in cortain tigsues)
I8 an intrigQuing one. This hypothosis suQQests credible

biochemical effects and therefore requires fur ther

=1
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studies.

(NTRACELLUL AR BINDING PRNATEINS FOR RETINOL AWD RETINOIC
ACID

Evidence for the ejistence ot a specafic. sgoluble
binding protein for retinol in rat tissues was first
reported by Bashor et al. (1973). Subsequently, the
exivtence of a similar but distiainct cytosolic aci:1c wee
also demonstrated. The aintracellular binding proteins
for rotinol (CRBP) and for retinoic acid {CRABP) have
both been purified to homogeneity from rat  liver,
rat testis, and bovine retina. The major properties oOf
the purifaied proeparations Tfor each protein from
differont swoOUrcos wer@ qui:te similar to each other.
Hoth CRBP and CRABP have wclocular weights close to
14.600 an0 mingle dPinding sitos for one ®@olecule oOf
retinoid ligand. The intracellular bainding proteins
difter from serum REBP with regard to molecular wejght
{thr intracellular protoans are wmaller),
immunoreackivity (they are unreactive in the serum RBP
radinimeunosssay) binding affinity fTor transthyretin
Lthaey show no eftinity for transthyretan). The
ultraviolot abaorption gpec tra of CREGP and of CRABP are

almost identical. The esxplanation for this phanosenon

is not clear,
Very recent studies using & nNewly deve loped

X2
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radioymmunoassay for CRBP from rat liver showed that
CRABP 1s 1mmunologically distinct from CRBP (Chyti:l and
Ong. 1979 . CRBP ¢from rat test:s showed 1dentical
immunoresctivity as that from liver. augqgested thet the

same CROF moleculw 318 found 1n different L) BSLEOE.

Intereat in these intracellular retinos¢ binding
preteine has boon stimuleted LY reports suggesting o
relationshig betwesn the binding affinity of the
proteins for various vitemin A-relatwd compounde and the
biological ectivity of the compeounds. Furthormore. a
nushier of retinoids with sgnticarcinogenic activity cean
assoclate with the tissue binding proteins, and 1t has
bean reported that t(he binding Jbility tends to
correlate with the biologicel actaivity for Qliven
compounds. Accordingly, it has beren suggested that the
binding proteins miQht be 1nvolved 1n sOM® way 1n the
LioloQical expreaession of Vitemin A 8Ctivity within the

cel! (Goodmen. LTF8V).

Neny bemic <Quebtions ee@xist about the ntracellular
binding proteins. {1t haw been wwggoated that thesy
froteing mey play a direct roule 1n the bUbiolOQics!
e.prosaion of vitamin A activity (e.g. sanalogovs to
steroid horsaone reCsptoral. CREP asy e i1nvolved n

faciliteting the epecié(C 1nterection of retinol with

AFRICA DIGITAL HEALTH REPOSITORY PROJECT.,
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and Ong, 1979). Another possibility is that these
proteins malnNly serva as intracel lul ar transport
proteans, and act to transport specific retinoids Iin a
directed way from one locus to another within the cell.
Further studies are needed 1n order to explore these and

other possihiiities.

ketinel, tLelen wup Ly the ceil at the cell surface
rracpptor,ie reieased from RDP prior to eubsequent
treanslocetion within the cell, metaholism, and or

1ntti1ation of a biological effect.

EFEECTS OF VITAMIN @ DEFICIENCY ON  REERODUCTIVE

e =gy k. e S

R e e S il B S - e el e

Vitemin A daficirency has teaen found to be a cause of
infertility or i1mpaired reproduction In vertebrates
(Motre, 1957} . Var ieus studies have shown that the
cestrous cycle |w disrupted, and the vagina becomes
permanently Leoretinized, But the most characteristic
feature of daficiancy are foetal rasorption,
stillbirthe, and congenital mel formations rather than
avarian dysfunction or fatlure of fertilization or
implantation. Retinocic acid supports other functions of
Vitamin A oaoctivities Mot visjon or reproduction, The
coaplications o+ inanition, decreossod renlgtance to
infection, and other non-specific efiectas of Viteain A
deficiency made the ef{ect of Vitamin A deficliency
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difficult to i1nterpret until tt was shown that retinoic
acid would correct the systemic abnormalitiese out failed
to support vision and reproduction (Bates. 1983) . In

retinol deficient retinoic acid fed rats and guinea

pigs, the oestrous cycle and conception seemed nrormal,
but the foetuses were resorbed (Thompson et al, 1904.
Howel | et o1, 19464). Necroci1s of the jJuncticrniei zone of

the placenta wes the aarliest asbnormality shown (Howell
et al, 1964). The possible effects of vitamin A
deficioncy on sterold hormone @production have been
investigated (Hay and Hendall, (9541 Juneja mt al, 1989;
Genguly et al, 1971a,.b). ODisturbances o¢ steroad
hormone production can probadly be ceused by retinol
deprivetion, but the oxtent to which this i1as responsible
for the overall impa:rement !n reproduclive performanCe

1@ not cledr.

ICRATNEEN T ELERCTIY QF HYPEBYITANINOGLS &

The fostus s to some extent protetted against the
effecls of excessive maternal (ntakes of Vitasin A by
anme homoostatic mochanioa Dpporeting on circuleting
leveln., of retinol in the sother. However, ebundant
evidenCe existe Chat excessrve intales by mother can
result 1n demaye to the fawtus, Bepecially during the

critical peoriods of orQan and {1msb dovelopeeat (Batws,

1983,
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This observation was first made by €Cohlan (1954) who
produced abnormalities of the skull and brain I1n S4% of
the offspring of maternal rats who were Qivaen l0.000 ug
Vitamin A from the second, third, or fourth davy to the
siteenth day of pregnancy. The neture o¢ the
abnormal ity depended on the gestational age at th= CtiLme
af admintstration (Biroud, 17460). These avnormalitaes
took the torm of anacephaly, clett palate, anophthalmia,
spina bifida, or sydactyly. Ingesticn of large doses of
Vitamin A on days 17 — 18 ot gestation have been found

to produco abnormél behaviour 1n the offepring rather

then 9grosa malformotions.

Hal formations have aAlso been produced by excess:ve
intalke ot Vitamin A In the guinea-pig, rabbit, hamater,
mouse® anid the niQ. Therm are hcwever cleesr d,\fferences
1N susceptiblirty bhetween apecles and botwoon varianta
of the Saor species 1n the reoaponse to high dowses
(Lorente L Miiler, 19771 Seller ot ol. 1979).
Extropulation form theae atudies and deductions +Jrom
tewer studies in humans may suggest that (nQestion of
large amounts during human pregnancy is not advisable,
olttiough there s llttle evidonce or i1nforsation to
indicate the upper limt of safsty. Gal et ol. 1973
observed that the moternal serum levels of ®mathers of
infants with central nervous system defects were higher
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than »n thome with normal babieas. Thia doea not however

tmply a causal relatianship.

In cows, sheep, goats, dogs and cats, the newborn have
liver Vitamin & atores which 18 lower than those of
their motherg8 (Moore, 1957). In cowa and pi1Qm, large
doses of Vitemin A supplied to the mothéer 1ncr=avzo the
extent of placontal truonsfer to 3 modrrate exXtent.

LarQe doaeas of carotene, \n contrasat, w*re eantirely
vague wWithout cftfect on foetal Vitamin A stores, and
very little carotene was trénaferrcd to the roetsl

14 ver.

These studies are 1IN agreement with the Ltdea that the
supply ta the faetum s meinly from the retinol-REP
complex 1N matorne! wtorem. except when they +all to

vory low Jovele (Batee, 19683).

Valuos fOor ‘octal liver Vitamin A lovele 3t autopey are
wice. (ihe eerly studies were put toQether by MNoore
(19%7) ., Gal et at. (197.) ohaerved a range of values
from le%3 than 10 to more than 130ug/g 1n livere of
hritish tnfante noar leros. A wide range was also
obaserved by Montreuowasuwat b Olson (1972) 1n Thaeiland,
although 1n this etudy, oand that of¢ IJyengar L -wple
(1972) ON foetuses from poorly Nouri1shed LND1 6N women,
there woros fow values above “uqg/ /g, 4nd sean valuss were
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of the order of 20ug/qg. Although foetal levelis are
generally lower than those® of adults, 1t ra difficult to
be certain about the guantitative relationship betweon

maternal swtatugs and 1ntake and foetal iiver 1 humans,

]

and yhether they are as tightly controlled as they =

1N the rat.

Human matrrnal valuos for p1lesma retinol usuvally tend to
be hiQher then the corrcesponding cord plasma retjnol
loevele (Lewis ot al. 1947). ValhlqQuist et al. {1979
found thet RBP and thyroxine bLind:nQ trensthyretin
levals at bilrth, n a praesumadly wel }-nourished
population eare about half the sdult levels. Freterm
infants have been observed to have lower plasma retinol
levels at birth than Lterm infants (Brande et al. 1978
Shenory ot al. 19831). However babires of lasw birth weight
but not prometure had plagme retinol leovels similer to

those ©fl normal bBirth-wei1ht (Baber et al. 1977),

Lewis ot al, (1947) found Lhat 3000ug Vitamin A, or the
eqQui valont amounl of carotena, given daily dring the
tinai ®Wonihte oOf pregnancy. had Nno wifect on pPlaseas
ceotinio]l Ilovols 1n the neonales. Also Bates, (1283)
rogorted that asingle large doses (up to 40.00{ug gQgiven
to the ®other shortly bepiore parturition did not
INCrusse cord Placeg retinol levela, vanketachalasa ot

sl (1962) Qave 7.000ug Vilsain A/day Lhroughoutl the lassg
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trimester of pregnancy to tweive malnow i1Bhed |ndian
women who epparently had a very iow 1ntate from dietary
sources, and abaerved significantly higher cord jevels
1n them than 1n unsupplemented controls: i1t scems likely
that their stores were severely depleted 1 the absence

of supplementastirion.

VATERNAL, STATUS DURING HUMAN PREGNANCY

Several studies have described night blindness, or
1nPaired darli adeptation n pregnant wGMEN receiving o

diet \nadequete 1n 1te Vitamin A contant.

Hiret and Shoemaler (1541l) determined the concentration
of aerum Vitamin d I1n a geries of 35 pregnant women and
found thot A®% 0f the vzriues were below normel range.
Bodansky et al (1962) on the other hand ehowed a
significently higher mean velues 1n the first & meonths
when compesred to the last 3 eonths of Pregnency. fhey
attributed th:i:s finding to the storage of Vitamin & 1n
the fnotal liver and utilization by the fetal tizsues.
They «iso suggested other reassons for a reduction in
plasma Vitamin A levels in the Jrd Ltrimester. These
tncluded poesibdle i1nterferente with the releste of
VitamiLt ] trom the \|i1ver esasoc)ated with the
consorvation mechaniss of the liver at this tise.
lhere s no evidence howsver to (Indicate interference

mith gastro-intestinal absorption during pregnancy.
AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Various estimates of the total Vitamin A Content of the
normal adult laiver., the chief source of Vitamin A 1n the
body have been reported. [t ranges from about S000, 000
1.u. to 14,000,000 1.u. (Ralli et al. 194!; Abels et al.
1931). The foetus may mahke two kinds of demaends upon

this depot: storage of Vitamin A 1n the foetal liver =sno

utilization of Vitamin A by the actively growing iDetal
tissuea,.
Foetal liver during the third trimezter conteins

considerable amountes of Vitamin A and a total store of
12.000 1.1, of the Vitamin 18 fountd 1n the liver of the
newborn Lnfant (Lewis et al. 991). They also suggested
that the deposstion of 12,800 :1.2. 1n foetal Vi1ver may

entall the release of eeverel-fold that amount ¢frem che

maternal ji1ver., Vitamin A 18 not used economically. For
example, when lsrge amounts are fed, only @ saall
fraction can he accounted {for by +ecal excretion,

storage in the liver, and daily requirements (Le Fage
19917, FAlse Lewlis et al. (1942), indicated that during
epletion, WVitemin A is released from the liver of the
ret in  amounts much greater than reduires by the

animal .

The actively growlng tissuew O/ the /(patus Mmay elso
utilise considerable ssounts of Vitemin A. The OCewal

et abolic rete Increases during the latter helé o
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pregnancy. There 1s general agreement that most of thas
1nCreases 13 due to the growth ot the foetus, although
i1t may also be 3n part accounted for by & pPosstble
activator of the maternal endocrine glands ¢(Du Botrs,

19348) .

Lund and “imble (§943) obecerved that @conomic status arnd
health education influenced the edequacy of the i1ntake
of Vitamin A in the pregnant population studied. They
also observed & mignificant correlation beotweon the

‘ntalio of Vitamin A and the @l asma values for the groups

©¢é sublectls.

A diet which waas ddoquate for non-pregnant women was
alwo odequate for pregnant w~omen during the first
trimester except when such complications as hyperemesis
gravidarum intervennd. During the wmecond trimester.
onlY the beat dict met the needs. by the third trimester
there was a onesd for supplements of Vitamn A an
eddition to emount supplind by the diet. Gal and
Parbinaon (1974) also observed a significant effect of
Vitemin A wupplesentation with as slow as 2, 300
l.u.deily when treated sublectoc woroe coO®ared with the
untreated control grewp. Cptisum plagma Vitaaln @
levels could be asintained during the iast trimester of

prednancy by the addition ot 10,000 y,u. ot Vitam\n &,

Larger supplesents of 20,000 1.U. hed no additional

ry
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effect, (Lund & Kimble 1943).

Lund & Kimble (1943) gave some reasons for the pattern
of plasma Vitamin A in pregnancy. Haemodilution which
Aaccompani es pregnancy might be considered 38 a possible
cauvae of the proqressive decline 1n vaitamin A blood
values. But since there wés na declin® 1n carotene vaiuve
of the sublecte during the same period this do=s not

hold {ruw.

The 11ngestion of larQge amounts of carotent, whethor by
diet our wupptoments, eolevated the carotene without
sffecting the plasma Vitamin A. Czrotene metabolism in

pregnsancy 1@ however poorly underatood.

Vitemin A mobilization tnto the blood strea® postpartum
was obeorved by Lund % bimble (1I943). A single comaman
factor to ®mvery petiont 1¢ emptyind of the utcrus.
Labour, Caesaresn section, anaesthesia & anslgeeic had
N6 réfect on theo mobilication O¢ Vitamin A poetpartuns
und L ¥imhla, 194%: Clauses <t al. 1942). Fuerperal
divrcets wue algo eliminated 1n the preseibie® causes of
Vitamin A mobilization postpartus. Vitamin € and
Carot ane velues did net change with Vitamin .
Hobilizatijon of Vitamin A waw NOticed - a® @arly ae o
hours postpartum and lasted up to 24 hours. Larqge doses

of Vitamin A &000,000 and 330,000 1,.,U. Qlven to mothers

42 -
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before delivery 1n an etfort to produce very high plasma
levels though succeeded but could not maintain the
Plesma levels in eariy puerperium. The puerperal vajues
decreased unless the supplements were continued (Lund

and Kimble, 1943).

There woés no correlation between the toxsemia of
pregnancy and plesma Vitamin A, even though low values
might be anticipated because of the |iver dbmxges comaon
in some toxaemias. Plasma Vitamin A could »2is0 not be

correlated with the duration of labours

Considering these various ocbservaticns. tund and Kimble
({1943 advocated Vitamin A suppiemonts of 3,000 1.u. of
Vitamin A daily tn the 2nd trimester and 10.000 1.u. {(n

tha third trimpster and they also observad that amounts

greater than this are not necessary under usual
condi tionn. They further suggested that since the
provitamin A cannot be efficiently converted and

sbsorbod, » diet which suppliles generous amounts of

vitamin A tteel¢ rather than one which depends
princiodlly on conversion (rom Cafotene 18 proferable

{Lund end Vimble. 1943).

Gal and Parkinsoen in 1974 showed that there was no
diéference 1n the plasas levels tn thse three trinesters

though there was a reduction in the oarly S5th to ¢th
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weeks and after 36th week of pregnancy. They attributed
their findings to the effect of circulating sex
hor mones. Studies have shown that both plasma
progesterone and estradiol i1ncrease duraing pregnancy

(Bates. 198B3).

The 1initial decrease in the serum Vitamin A content in

early pregnancy could thercfore be reléted *tc the

changing s:tae of progasterone production from t(he corpus
luteum to the placenta. Similarly the decreases .n
circulating levels of Vitamin A in the fipal stages of
pregnancy could be related tco e decrese 1N tho

circulting progesteronc that precedes spontan€ous ] eabour.

VITAMIN A AND B-GAROTENE [N NON PREGNANT NON LACTATING

WOMEN
Flasma retinal leveles very considerably among apparently

well-nourished i1ndividuals living 1N sndustrial i sed

countries (Waid et al. 1980). Blond retinol level 1s

regulated laraely by the synthesis of REF in the liver,

which 1¢ the primary storago wuite 16r the retinyl egster

{Goodman. 1984) . Retinol is released into the blosd

only when moleculss af both retinol 4nd FRBF  are

svairlabhlo. Howe var , the factors that deteralne

individual blood retinol levels are Lt & considerable

®xtent unclear. Gome regulation 18 likely meodiated

ho(m.lly’ ‘ni‘-ur_-h an mal ea have hlﬂh-r I..“'I".‘I. Lhan
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females (Willett et al. 1983) and oral contracept:ive
users have higher plasma retinol levals than non users

(Bamly and Ahmed, [978}.

Walter ot aj., (t984), admimistered dasly daozes of 10,1300
b-u. VYitaman A daily to a @mub population of well
nour 1 shed women with marginal plasma Vitemin A leveits in
4 Dlacobo-controlled randomi zed study for a pericd of 4
v ha, A wmi9ni ficant 1ncroase of 97 wes choerved 1N

the plasma Vitamin A levels.

TRANSFER QF HMATERNAL SIORES IO MILt:

LLorQe varistions in maternal intate of viatmain A affect
m1) levels and the transfer of Vitamin A to the young
te a greater extent, than variationa in the size of
maternel liver reserves Henry et al. 1949). However,
élthough Lhe tran=ler rate may be |ndopendent of the
ywia® of the maternel reserve Over a wide range, the
liver reserves orw Uuavally the major contributor to the
®ilk and the oftspring. This wap deeonstrated In cows
by Brasnstotitor et al. (1973} who Observed that retinol
1N nreience to retinvl esteras L transferred froe the
viood to the milk. Most af the retinol is reesterified
1N the aammary gland snd occurs as retinyl est¥re n
wilk t(Bates, 1983). vahlguist & Milegeon (1979) etudied
the transier Of Vitealn A to the #il) of rhetus adonieV¥e
and concludad that, uniews their ViLaeain A Intsie wee
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very high, 80 - 907 of the Vitamin 1n theéir a&ilk was
derived from the circulating retinol-RBP comples, the
remaining 10-20% being transfered from lipoprotein

complexes of Vitamin A or 1its esters.

Ret 1nol esterification by i1solated mammar y gl and
microsaomes from lactating rats was demonstrated. Thas
further provided nvidence that retinyl esters 17 mlbk

B duoer) ved from non-asterifiad retinol 1n the blood

{Batew. 1963).

ihe tevela of both Vitamin A and ¢&¢ carotenoids are
subetantially higher 1n cColostrum arnd carly wmilk than
tn mature milk 1n all species atudied. DBates (1983)als0
rapor ted o rise In plasma retinol levels from
T.1ug/100ml to 15ug/ieOw]l after the firat day’s
auckling. In humanz, the Vitamin A concentration in
Coloatrum 39 two to five-fold higher than that 1n mature
miit (Leshaer ot al. 1945: Hon ¥ Mawson, 1935€) while for
caroteneids there s5s at least a five-fold difference.

The carotuoneid pigments present 1IN human wild are,

however, ® relatively paor source of Vitamin A1 Daten,
tIvB 3} showed that a- and P-carotenre together
contr ilbsuted only 23% of the tolLal pigmant, with
ranthophyll contributi1nd 47% | ycobene TE and

unidentified pigments ZJ1%.
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Recommended dietary allowances

The principal criterion used i1n deterimining the REP for
Vitamin A 135 the maintenance of liver retinol stores.
This 15 stipulated at above 0 ug/day for the
normotensive astoraqge requirements (ACC SCN News 1990).
The safe level of i1ntele of retinol equivalents for

adults wes sct at S00ug/day for women and 60Cugs/dey for

men.

For 1nfants, pregnant and lactating wOmen re%PecCtively,

the safe lovels of 350,46 00 and 850uq retinol EQ./day

have been recommended (ACC SCrN New i9%0).

Ristaery SonoRE

Tho carotenoid pigments ar@ widely distributed '\n plant
and animal tiwgues. They are characterised by their
typscal red, vyellow and oréenQe colors. Hany o+ Gthem
have no Vitamin A activity. Therefore tho occurrence of
a pi1gmunted cerotunoitd ;n fgod 18 Not necessarily an
indicatiorr of i1ts value as & source of provitasin A,
Table 2.! 4ives the vitamin A and B-cerotene content of

@ li1st of food ttems from the various {o0od Qroups.

Fruits contaln varving but denerally low emdunts oOf

Carotonotde. (ereals and cercel fools 1n Qeneral do nct

contain cerotenoids or preforemed vitasmin A, The only

@®.Ce®PLt 10N 1w gOyaboan which contsins traces of carotene.
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Among the veqetable oils, the richest source of
provitamin A i1s palm o1l {(oil eatracted from the fruit
coat of Elacris qQuineensi1s). The provitamin A activity
of the ripe red palm fruits varies from &5.000 to
11X,000 T.U. of provitamin A per 1009 (Goodhert and

Shilla, 1974} between 46,500 and 13,000 .U for reds raim

o1},

Preformed vitamin A 13 found almost excluzively 1n
animels. Human animals concentrate most of the vitamin
A I1n the li1ver vihere 1t 13 stored. Uther significant
pools ol vitamin A are found 1n the ‘i1dney, mliE, and

blood plasma (Boodhart snd Shillas, 1979},

Milk products &nd egg@gs are usually rich 6ources of
vitamin A. In shim miidy; production practically all
carotenoide and preformed vitamin A have been removed

togQether with the fat.

AmonNng the a@2ta- pPorl, beet, chiclion. lamb, radbit,
turkey and veal contain only treces of Vitamin A. Fiah
liver 5119 are extremely rich sources of vitemin A and

the vitemin A content varios over & wide reang® accoroilng

found \n rod stesnbreas which contained up to 1,136,500

l.u Of vitemln A par gm o1l (Rapsin et o) 1945),
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Q-Carotene and

vitamin A €optents

cgnauned 1n the tropacs

FOOD 1TEMS/ loug

8-CAROTENE (ug)

Group |
Cereals and Grawn Products
Maize (mature)
vwhite 5=20
vellow (G
Maice (1mmature:’
vellow 405
Millet {(whole) 12
Sor ghum 10-13
roup 2.
Bananatripe) 130- 205
Causava (raw) 30
Potetoes (raw) ?40
Plantain (ripe) /8¢
Potatoces (iri9h) 25
Sweet potatoes “ .
’ yel low 300+- 0L AT
' deep yellow 2[02
Yam(raw) 10
Bambara nuts (dried! l
Group 3
Grawne and lmquml
Cowpe@a (whole;, cried) ?:
Peanut (dried} 1_
Soybeantdri.ed) ==
Oroup 4
ke apg Gzeds .a%
bernel (cocoplum epe-) ilg
Gingur breed plum -
Group S
Vedetabias and veSeleQlE ETUEVELe
Amaranth (raw) X
CebdbaQe Chineveliraw) =90
(Bressica sinnes1 ;lﬂ
Daobad |gpaves tdried) 100
Cebbaqe {comaon) 480
CarrotLelraw) =

P ——

ARRICA DIGITAL HEALTH REPOSITORY PROJECT

VITAMIN A 1ug)»




Cassava leaves{rauw) 11.775 -
(bi1tter)

Cotrfee leaves(dried) 2360 -

Cowpea 1mmature seeds (150 =
Y lReaves raw 7970 -

Hares lettuce(raw)

(leaves) 1430 —

Obra (raw) 185 -
Peanut (qroundnut)

(leaves) 7735 -

Peppers (hot) (raw) 330 -

. red raw 7140 -

oried 142959 —
Sweet raw

1mmature 1d0 -
" driyed 2840 :
Pumpiin(raw) swe5— 3a00 3
Swant potatoes 2290- 7050 -
Cacovam 1800 -
Tomataoes (raw)
ripe whole 360-700 -
Group 6
Eruits .
African jocusl Lean :433 -
Apricot 21 : =
Avocedo ?;o -
Bush manqQo i“ -
CashPw(i(rew) '?5 -
Date(raw) 150 -
Grape = -
Guava - -
Mango 3200 -
QOrange 6:33 -
Palm :;L(pUryca 42420,158800 E
0 —
Pawpawir aw) :;O
Watermalnon > '
Sroup 7
Moal- Powltcy and lnag 190
Liver <~beef 200 810
€E9ge -raw 590 "350
£1wh Ti QOr-ravw 170 2465
Criswaw <35 -
Milh whole ;JO V.0
Cow mhlh 623
uroup B
Q.IJJ s 1
Butter 2 630
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Others

Chala 1060 -
Vinegar 3050 v

SOURCE:FAO0. United Nation (1968). food compoaLtion table
FOr use ILn Aérica complied by Woot-~Tauen WU Leung. U.S.
Department of Health, Educotion and Welrtsre Public
Heal th Service.
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M A T E R I A L S AND M E T ¥ 0O DS

SUBJECTS

The study was carried out 1n three phases:

1Y A cross-sectional (CS) study of pregnant wo e which
itnvolved the study of 17) pregnant women raecrulted
during the three trimesters of praognency and 33 non-
pregnant non lactasting (NPHL}F in the proliforative phasé
ofé¢ their cycle.

=7 Vitamin A absorption tesl carried out on 10 NFPNL
women and 30 pregnant women also from the different

trimesters of prognancy.

3t A tongitudinal study of the effect of oral vitamin A
‘uppiemcnt.t (Wola) ~arried out on 28 pr&qﬂaﬂt HOTeNn from

the 11th wool. 0f Aradnanty to the ath week post pertuas.

SECTION . CRITERIA

Al! suujects were mean bY a physician at the obegining
of the study. Medicasl history antl CliniCal exemination
"Qre carriad out on each sublect. Furthereore
biochemical 1i1ndiced such am Pacted cell vOlume 1PCV),
Liver function test (LFT), Grinalvsels aer e also
carried out o o©daCh Pationt at admieaion. This wese

necesasry in order to axclude those patients witn
AFRICA DIGITAL HEALTH REPOSITORY PROJECT



sbacrmaily lew PEV and abhormal LFTs. Subljects vowars
admitted 1nto the vitudy baved en the rollowing crateria:

I rbsence of any resprratery, cardicvascul or,
hepatac diseanes, ond othur syubwoastac disoases
ss=znciotled with Rragnarncy were alaso excluded.

2) Iniormed consent of the sublieclt,

On «muesion each subjects had the objective of the
study wxplained n Jetait to hur. Tthe duetasile of her
pPprurcipstian werg corrfully vnuneratud and the nead (or
coopgrattan  and cespliance tn the exwcution of the utudy
was Baaldinud. Lthical conmitedn apProval was ohtsurned

befure the commencement of this otudy.

At adwission each subjoct was required Lo complete a
wtionnNdirg on her peracnal, educatconal, vocat lonal .

MM outritionel steluw (Appendix i),

At chas taltial  stoge the physical mvaguromanta oF

wd bt . heaght, «nd blodd Pressure were tabken by the
Ob'* t'w il s
(S0mi-SRRTI0NAL SIMOY

Thiw HOULJeCLE LD thi1e phasoe nigre recrulled rrooe hoth Lhe
vinversity Collegu and Hdeqyo Noupilals, 1baden. ey
VT e OO avery antenimtal clinic duy ftor o period o
nigw montns, The subiectls wore clanstited (nta Vive

AOC IO eeLriomc grougs uvultg (hlues, educst |on @
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occup ati1on based on a moda 1« vd nuthed of
lavior and Akunda (1975). FastanG uwlood samnplos erce
col)lected {rom wach subjlect 1n thie study group 1n  the
Nenind betweun B alm. and ¥ a.m. rron th: ante cubital
viun into heparinized and E.D.T.A. boltlus. Thele
samples were liept 1n black polyethylene bags in a
ruiridgdorator  f0r 2hri on e¢ach occassion., THad wes Lo
provent Li1ght henetration énd deutruction ot (he Vitamin

v contunt ot the somple=. i blocd samplust  were

supar sted and Plaumd namples Were thaen “tarwd frosen ot

duY unttlt analyzed.

KELATIVE DOSE RESPONBE TS (RURY
Taw Phose O+ the etudy apznned & pariod of %  weolls.
Ju subluects were edmittod antd were uwiocted +{rom the
uUnsvaer sty Coliege Hoepital, Ibadan. The sublects
coppriecd af Le non pregnant nan-lactating woman ang S
pregnunt  wWomen. The non pregnant nfon-lactating w~osaan
wure normwaliy cyclinQ wauen studied in the prolitecsativy
ph e o©f their cycla. fThe pregnant wsubjecCis rogrT g
~e-ruited trom the onte natel clinic af the departesnt
2+  (bstetrics and Oynaecology, W.C.H., lbadan. Tie

cAlrol  sunbjectm  wirev healthy fiteiy NRDECS of the

U...H. lbedan-.

Ihres sublects at & tioe wire 4adeitibg 100 the
Helabb rc Hosetarch Wantl warly 1 Lhe srning on the diy
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Shrs. They were put 1n the reCumbent posittion on
arrival at the Metabolic Reaecarch Unit. An 1ndwelling
canula was 1neerted 1n the ante cubital vein, wnich was
kept patent with normal solinc wnfusion. Blood was draun
at =15 and 9 aminutes after whaich dS5wg Vitemin » an o1l

Wwas ted to mach sublectes. Blood samples were Cal.an

ofter 5 hra of the dosing., the relative dose esponee
wags cailculeted trom the followingQ formula: A% LU = =T
I10¢0 wheore AO 13 the fasting oplasma Vitamin &, 5 — 3

second spec) men tavea siter S hr,

LONGETURLHAL, SIVDY (eS.)

i totol of ¢3fty two pPreanant suhlucte 1n the rirst half
of the second trimester were recrulted i1nto this phane
of thr 3tudy. T1his period was chasen hHecCsuse o+ Lre
supposed terotoyenic &t42cts OF lorqe doses of vitamin #
1N early pregrancy during cell dif{orentistion. the

study lusted FOr a period of 1B months.

he subjects were divided 1nto two groups and «ere seen
from the 194th week of pregnancy and every 7 weels
fheraufter until & weoks aftter delivery. Fhe two groups
wire matched ftor fige, périty, and weight. They were
roquired O have Ppluosma Vilaan A | puel ) uQrsdl  eand
normal Jiver (unclion Rtestey, 7.9000 tU (2000 wuq1 os

Vil,min A 1n oil or Jactote propered 1n qulatin capsule

woas yiven (0 the subplesonted and the placebo groups
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respectively. Yhe study was single blinded ano the
aubjects were not Given any dietary advice. 'heY bwerc
however instructed not to tale any other fMultavitamin

preparationa apart ¢rom folic acid and fersolate.

Blood samples werre obtained from each si'bjects at eveiy

appointed visiLt. immediately arter delivery and &6 weels

aftter de)very, Cord blood semples were 3lso cobts4i1ned

at delivery. The sublects were 1nformed to report any

symptoms oxperlenced during the study perind.

Only 29 subjecta ond controls concluydsd the atudy but

the resultes of °8 (14 1n gcach group) were computed.

Weighed food samples (brmatfest. lunch. supper) were

collected from each subject vn their various homos

durinQ the atudy pecriod. Ssmplos of cach foco0 i1tem ior

ARach mea) werp ccllecteed a8 esten and stored frozen at -

200C untll anglysad.

24 hour digtary reécs))l wom als80 Garried out ONn each
visit (o ensure that tho dietary pattern of the audbliects

wos not altered significantly during the wejghed diatary

praocedur’ @8,
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3.1 ANALYSIS OF SAMPLES

1. SERUY

B-carotene and Yitamin a

The procedure 1$ a modi ¢1cetion of the methods of tumble
(1939) and Kaser and Stetal (1943.; except thatl
Tri1fl oroacetic Acid 1\ TFA) 1s  eubstituted (of SUC1L3

{Neeld and Fearson, 1963) .

Tho principle Of this method involves the reaction of
..~€lectrons 1n the conjugated daublr bonds of Vitamn A

with triéluoroacetic acid to form a chemicel compound

visth a blue colour.

Peogedure for B-caratall end Yitemin A

iml oOf serum was transes¢rred Iin dupliicate into 165 x 23
om Qleas atoppered teat tubes. With mixing 2m) oOf
sbsolute ethanc! 7ascorbic acld LN water 1009/]1 was added
¢ollowgd by > m! of petrolcum ether {(bo1l1nQ rande 30 to
30°C). Aacorbif acid wap uvsed to prevent tn& owxidation
o¢ Vitamin A during the eitraction process (Briskell et
al, 1968%). The mixture Was stoppered and shal en
tor twe @blnutes to 1nvure complete gntraction

vigorously

of Carotene and Vitaain A, The tubec were centriiuled

slowly for threa MmLNutes. 2al ot Lhe petroloum gther

(upper? layer was pipetted into & Coleman 73 & 100 ==

votte. The Cuvette was stoPpered imeodl stely and the
cu a
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.

carotene was read 1mmediately at 4S0mu

against e
petroleum ether blank In the Colemen Jr.
spectrophotometer. The cuvette was removed and the

petrol eum ether was evaporated to dryness 1n 4-°C water

bath The rasidue was taken up 1mmediately 1n o, Iml of

ehlorotorm: The Coleman Spectrophotometer was 9et at

6520nm and Bet to zero optical density wvitn o Bblan

consiating of O.1m]l of chloroform and |.® TFA reagent.

The Hample cuvatteo was placed In the spectrophotometer,

and {.0ml of TFA recgent added end the rmading waa taken

at wpactly 30 vecond® after eddition of the reagent.

B-carcaten®g
GtandardizptiQn

The B-carotene wor bing ctandards obtaitned were run gseven
e B~

. ssay coefficients of variation (CV)
times. The LNnter a ’
f 1] :il"l}t.l?l"ll' -_Lﬂﬂdﬂrd. at ":IlﬁI lli:'l :v0. 3.0 .l‘ld
or =4 .

~ 2.6, 0.7. 1.4 end 1.4 respectively.
a.0,9/mt were 7.7, 2.6

d ¢tho aintra
: : tro)l Plasma were al 80 run an
Two =pparate con
coefficlients of vari1ation tor B-caroteno ware 5.4
assay

4 while the inter asasay CV ¢or B-cerotene gyere 3.2
and 4.9 =

and 4.1

- pnidpr s SUCYES end calCulstiony

p-carotan® \ntermedi ate ptandard wés weiONEd andg
The o

her LD given 0lvtiIOnse
n petroleum et
dy luted wit
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containing 0.5, 1.0, 2.0, 3.0 and 4.0ug of B-carotenesml

respectively. The optical densities of these golutions
were read at 45unm against a petroleum ether blaen¥ and a
standard curve plotted {flg.;.l). The F value WAaSs

calculated based on the following foramula:

Fm LiQ rarotene/ml

. e e s A e e S S —

optical density

The F value obtained wés 6.4 an com@pred to 3.8 in

the
1L terature {Neold and Pearson, 1768). E-carotens
concentration (ug/ml ) wa% plotted against the

absorbance.

Since B-carotens alwo rracts vauth TFA resgent to produco

the typical blue colour 1t would normally produce with

Yitamin R cerotenw Standards were run to pormit
i Cam "

alculations of & correction factor. For the purpose of
c

colcyiation the ceroton® correction faector (cé) for the

' 8.0
' : dure was carried out. h.0, .0,
Vitamin i proce

of B-ceroteno vias preparcd and 2.0ml of

10, Ougdmi each

B rotene standards was troated as a sample,
oFf -ca
beginning with the evaporation SteP of the Vitemin »

aurd The average ratio of abeorbence ot
proceduro.

~gnm/concentretion pé B-ceroten® (in ug/ml} wae then
A20Nm

tlaetion gf trho B-cerotens
d used 1n tho co®d
cslculated en

correctad fsctor CF.
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F1G.3.1
B-CAROTENE STANDARD CURVE
3-CAROTENE SIANDAT. ~ =
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CALCULATION

B-carotene

B-carotere per m! of Sample was obtasined +rom the
atandard curve and the following calculationsg were
carried out:

wg B-carotene/iDim] aerum = ug B-carotene/ml % 3.0 4 1QG
where

3.0 @ volume petrol eum other contayning the pP-carotene
from 1.0 m]l ot sarum atrter entraction.

190 = concentration factor u@/ml tO wugs71i1Uvm]

Vitemia A

Standargizotion

The Vitamin A working standaords were run seven Limes.
The inter assay coefficionis of variation (V) ¢or
Vitamin A at 4, B, 12 end lL&u9/m} were 9.1, .3, 1l.e,

and 1.5 rospectively.

Two seporate control pooiod plasma samples were run 4.4

the meon :nira and 1nter assay coeffticrents of veriration
for Vitamin A were calctulated wusing the followaing
fornulay S.D X LU

= p—

MEAN

The intra ausay C.V were 4.4 and 4,1 while the inter

assay L.V, were %,7 and 0.2,

Vitamin A standards were wolghed and diluted to give

AF&dA DIGITAL HEALTH REPOSITORY PROJECT



aolutions containing 4.¢. 6.6, 12,0 and le.vug/ml  of
Vitamin A, Standard curve was Prepared (f:¢.3.2) hy
pspetting O.laml ajl,quote of these Rtandards i1nto the
cuvette and roacted with TFA rragent. In the literature
the F value «as 1.97 while 2.49 wes obtained from thig
ABRay colculated by the equaltons
ug vitamin A/tube
[ e o B 2 o B i &
cptical density
From the foregoing calculostions and the volume of

reagents used, the amount of Vitamin A 1n the sample

were calculated.,

For accurate calculation of Lthe Vitemin A cantent, L 1m

necaesgary tOo correct the ebsorbance by carotene ot

520am1
A3 =47 — (X ~”l)

whore

nl = abybPrbance of carcotene at 4%500m

A2 = abgorliance at bd-Lnm gy® O both caraotene eond
Vatemaan n

a% — ',4D'SQ"b8ﬁC° at o .0Nnmi of Watamin Py chrruct’d ' 0r
atsorbance €ontributed by l-cargtone?

Clha Jactor wnich gonverte the cerotene absorbance at
2%, nm sinko the edqulivslent abaeorbance at 6.0 nm in the
color rpoction.

PE— e T ——— - A - R
-

A4S0 of petroleum vther salution o4 CaAarpiene

tg Vitamin A liree alcohol )/ 10w ml
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FIG.3.2
VITAMIN A STANDARD CURVE
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= A3 kK uw) retinel  standard/cuvet o

e G ) — e b = — — —.— P - - -t - — — — o - — i - h — ": l.. x 0. 87:’
1020 retinyl ocetate standard =
whivre

3 = wvelume of the pPtroleum vther extract of 1.0m)

Hor-um,

2= ali1duot of thie petroloum cother gxtract used for  ¢he

-

“.-l Ta dy Ld

lyvsconvertion of ug retinol/ml to cuvtinol 7L00m) .
0.d72m ratio af aalecular movse of retsnc! to molecular
mawe ot retinyl acotate. Ihus thiot éector corrects seor

Liu: use ©F retinyl escetalte uwrstesd OfF retinol a8 Lhye

"l.-t n[ldul" d-

IAUNT. TN

The wistbold employed s the wodificatlien of that aof
Doumag and Bigaa (19/35) optaimiacd far Si19ma Catolog o
A5, TN The pranciple of Lhe wmuthod 1nvolves the

raaCtion o¢ humon Serum albumin dSpecivically i LN

br oaocr2unl purple {(BCF) Lo form a stable blue purple

color cagplon with an abuorplion masimul ot 5O0NM, The

ntansity of the colour 1= uiroportionel to the swrus

albumin concentration in the sasple.

FroCudgure

i wl Of Rlbumt N TCaQwne (LLF) wan  added to tupes

|abellod blank, standerd and test. 1o etanderd. test,

0.0 al loumin slandard, serums, ang sal vive
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Wi e wiieEd respec| ) Jel iy, The ~olutions were mixed
taqerbor  andg the ahsarbantis ot standard ann tast  read

sqain=t the Bl aEnis at ol mn,

EALCL w LS

Althimiy roRen racion 0/dl) or snomple =
" Toest « concentration of standard
v Std

Fotinsl binding protewn, and transthyretin

Thee mistnapd wadleyed 11 the analyg1® ©f sarum retinol
hinding pratein, anf transthyretin was 3y modification of
b rady ol LmmuUnodY b FU0910N precevure described by
Mencinn: (195%),., The commercial plates used were

eht ,ined from Lalbiochea DBeiiring Lerg.. Lajalise Cul)e.

Frocedurs
ihe controt werin for ¢the ditterent partigens was
IPtroduetd 1ot well Il ang serum samdies 1nto wells 2=|2

0+ tlhs da ttprente pPloetes 1410, 3. 375

After a ritfusion pariad ot 2 daya the diametera ot the

Pr L1PIEstys WOreQ meagured "0 en accuracy oé U, |me using

Fha eenauring tamplate.

fhe cencentration corresponding to the precipitate ring
diamotors ssasured were reoad from the tadtle of

al ibration values. The accurecy ot the resuvlt was
[ o

&5
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FIG. 3-3

RADIAL IMMUNODIFFUSION PLATE SHOWING CIRCLES
OF ANTIGEN-ANTIBODY REACTION TO DETERMINE SERUM
RETINOL BINDING PROTEIN AND TRANSTHYRETIN.
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chect'ed bY means of control serum for Nor-partggqn and
the batch-dependent precipitate ring diameter was within

the confidence range D = 40.3mm).

Stendarde for @ach paramcter were prepared at 25, soi.
73%. and 100% concentrations. The D values wors ~oad

and plotted (figs. 3.9 and 3.3). The values +or the

aamplene. were read off the catsbration curvese €for the

two parumotrra.

3.3 ANALYSLS OF EUOD SAMPLES

=

o
Eech {food aemplo wae dried in an oveon at &9 C for 72

hour-s until a constant weiQhl. was odteined. Euch uample

was then analymed for lipld, nitrogen, calorie, B-

carotene 4nd Vitamin A,

T07TAL LIFLIR

The method Gaployed wes the ether eitraction metlhod.

The princinie of the sethod i1s based on the fact thet
non-&o:ar cpmpcnvnt.t o samplew aro D.ﬁllv ®itractea

1nLn organic csolventw.

Procedure

A soxhlet apparatus extractor with a reflus candenver

and 2 round bottoe flas) was seot up. 3Q OF oech or e

food sanple wab walghed Into an oven dried fal-Yrew

axtraction thimbleo 8¢ & LnipMm wolight (W1)., The thimble

waw v atud 10 | 1 1@ ARRICADIGITAL HEALTH REPOSITORY PROJEGT 1 0 b -
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checked by means or control Serum for Mor-eartigen and
the batch-dependent precipitate ring diameter was within

the conriclence range (0 = +O, Smm).

Standarda {or each parasmeter were prepared at s, =05,
%%, and V0% concentrations. The P valuee were read
and plotted «ri1g4. .4 and 3.3). |he values tor he
awmples were reed ofr tho celibdra aton curves for the

Ywo porametors.

.3 ANALYSIS UE EOQUD SAMFLES
€ath food sample was dri®@d i1n an oven at awot vor 72
hours until a constant wWoi1G@ht wae chigined. tach sampile

wam then anaslvysed +ftor lipid, Nitrogen, calorie, k-

carotene and Vitamin .

JOYAL, LERLD

The method employed was the ether oxtraction method,
The Principle c©é the meehod 1a besed on the et  thot

non-pol ar comPongnt s of semPlca Are gasildy extrocteg

into organic splvents.

Proceuure

ik smouhlet apparatus extractor with a reflusy condenser
L

siid o Found bottem ftesk was STETLR 59 of sach driwa

food sempleo was weighed into an Oven dried ftat-+reoe

B0¢r 2 Borla Ehinhl e at . a KnCw weight (Wl). The thiable
.1

wew placed 1n the oxtractor end petroleus otnor (ar, 4V

7
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~ oul) vias tilled half way through. The condunser wis
then replaced. the connecting jJoints tightly fixed, the
entractor was placed on the heater, The source of hoat
was osdJjusted Lo ol low the solvent bo:l over dantly and
1t tao siphon unti! the barrel In the @XtraCttor can
winpty . The condenser Was delached and the thambls ey
rumvaved, pPlaced 10 & fat=trec dry bysolicr and dried 4un

L, van at 50 to o tonstonlt weaQiwt (WIS,

Lalculatignt
WL of 1ot ip the svrpile ~

Weiqht of wxtracted gsanole

A

Wei1ght of samplo

- W2 - W3
- o 45 T 1

W2 - Wi

TRrAL, CROTEIM

1 aethod eupl oyed waw the modb{iud Jleldadl method
11!

(“,G.ﬂ‘c 1977)

Fruciple

1 pftnczplﬂ ot thae methoo 1nvolved thir reduction o4
Nv

nmpnium sulphaet @ and carL@n. ine
trogun tao 3
Qrjsmec ol

oxidised Lo Carhen chiowido while Lthe
carkon s then

Ju dinlilled te produce amsmonia which
amecinl s sl Phat e

L ruacted pi Lh J{aOM.
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Procedure

Macro-b. jelidahnt

29 dry sample was weighed 1nto a macro-+)eldahl ¢)ask

together with & glass beads, 1 tablet each of Cu., Se.
and Sodium Sulphate. and 40ml concentrated sulphuric
aCid. This was digosted on low heat for 30 min, thzn on
medium heat for the next 30 min, and ¢ti1nallY on full
heat until digeasted, FrothinQ was prevented by using
low heat to atert the digestion proceas. The heat was
maintatned just below bolling poi1at for 45 min after the
digest has been cleared. The sampti® was cooled and
diluted to a total volume of SOl a¢ter cooling to room
tomperature, sample was ‘transferred into a LOOm|

volumetric flask and aade vp to volume. 20ml 4}, quots
was distllled using Harkhas distillation procedure,

0.1ml HC) was eaploycd tn the receiving ¢}ask to trap

the liberated »2mmen:a. The distillate wae mised with 20

Parts methy! red and then titrated with 0.1 MaOW,

Calguletion

The Nitrogen content Of the sasple was Calculated

in percentege based oh the dilution ¢actor:

B .4 "

Totet protein (@) = Voluee of acid neutralired b,

titrotion » 1.4 éactor

AERICA DIGITAL HEALTH REPOSITORY PROJECT



% protein (dry matter) = mg protein

ke o —a X 100
mg sample

Recavery

Standard ammonium Solution was dried in an oven at (0%°

overnight. A 2% solution of ammonium sulphate was
prepared and 2 ml of 1t was treated like the sample.
The percentage nitrogen recovery was calculated. The

recovery in this case was 94.8%.

ENERGY

The calorie content of the food sarpies waa analyzed

usi1ng the Bomb Calorimetry methad,

Procedure

The dries food Samples wére thoroughly micxed before
wejghing to ansure @& homogenous and representat;.e
sample. ©.Sg of the dried food ssmple was weighsd on o

balance iNtC & dry lasbeled cructbles ©f known weights.

0.9 of brnzoic a&Cid was used as the gtandard and put

into &anothgr crucible while an espty crucible was (ged

for blank reading.

The crucibles wers placed on the pillar of the base of
the bomd calorimetry one after another and a Llen9th of S
centimetre serving thread that was supplied with the

spparatus wWas inserted between the colls of the platingm

A?IQDA DIGITAL HEALTH REPOSITORY PROJECT




wire and the other end was dipped into the centre of the
Gample in the crucible. Same cotton lenQth was used for
all the gsamples standerd and blany. The bomb

calorimetre was then lowered and loclied by roteating ;¢

for the thread to enqage firmly. The thermo coupPle was
plugged into the hole and the bomb body 2nd the vaives on
the bomb celorimetre was closed while the 1nlet cn  the
front. penel of the control box was oponed by 1/4 turn.
The presayre was allowed to rise to 25 atmouphere by
opentng the onygen cyl inder for about 20 seconds and the
.alve waa than closod and the cylinder tocked. it e
assumed thaet the pressure 18 €nough to ensure adequate

combustion of any biological materials, By means of the

Calvo 20rgo kKnpbas of the control box the Li19ht spot index

of the galvanometre wen brought to zero and the ¢iring

button of the bomb wee (hen relessed.

Max imum deflecrLion of the galvanometre was recorded

atter each bombing. The used gas was then released from

the bomb by opening the pressure release valve at the

right side of the base of the boab. The dody of the

d end plecad 1n cold water to cool

hend waw release s0

*hat heat 1a not transéferred to the next gample bosbed

Asrer cooling., theo body of the boad was then HiIP@d with

clean Place of cloth and the next ea®™Ple treated as
a

the firat.
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Eg!:u!atxnn

E value of benzoic acid standerd = 0.39596 KCal/0.58

E value of food = kcal/0.358
Correcting fOr =atandard X ¢ 0.596

B-Carotene and Vitamin A

50mg of gach powdered food Sample was homogenized with
2ml of weter. Saponification of the lipide wos <Cazrried
out using 4ml ethanolic potash {(Iml S0/ salt wsolution
end 3Iml ethanol) for 10 min. Vitamin A wae> extracted
from the unsaponifiable fraction with diethyl ether and

weshed with water by odding anhydroua sodium suiliphate

and the Clear vel low co!our wan meanur od
ipectrnphntnmntricillv at I4%0nm for its carotens
content. Al 1 quote (4Aml) were® dried in the weter bath at
3770, they wecro distelved In 0.3 chloroform and

trifluoroacetic ecid wae added for the development of

the Vitamin A colour complex which naes read at 6z20na.

uQ B-carctene (Per 100ml)
e ey e = ug B- carotene per a5 of

tiesaue

-
- e aran eV oo W S ——

[ Te) of tissue used

a (per 100ml) = uUg Vitasin A per w9 of

L n

e G S D T

mg of tissue used

74
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STAT]ISTICAL ANALYSIS

All data collected were fed into an IBM compatible
personal computer and analysed using the Oxstat and
packages. Mean +/- Standard deviations, Unpaired t-test,
paired t-kest, Analyn:8 of var lance, Peareon’ g
correlation and Regression methods of data analysis ..=re

employed as appropriate.
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¢ HAEBIERSRBR EQUR

R AE SR N T pieeg

This study was carried out in three phases and the

results will 0O€ presented as such under the +tOllowing

headings:
1) Croas Sectional study (C S S)

2) Relative Dose Response Test (R DR T)

3? Longitudiranl Study (L 5)

Rll the subjects i1nvestiQated i1n thiz study wWere made up
of healthy pregnant woeen 1n the three (rimesters of

pregnancy while thedr hoalthy contrals were non

pregnant non lactating TMFNL ) WO in the

proliferative phasé® of the menstrual cycle.

" CNIROLS

38 (NFPNL) controls yeore
pjects and
171 pfnqnont | ALY

- d
The subjecCl® were classli¢i® nto
) NaS@®.

atudied 1n Mis P
the gestational age) into

(according to

three (roup®
and 3 with 22. 88 and &1 gublects

tr imouterw V. 2
respectively.

sub jecys and the controls ranged between

The ages of the

and 48 Years resspectively, Table
gare ond 21

e B of the ages. The age

18 and 37 ¥y

I shows tthe seaf
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distribution of the subjects and the controls within the

different age range is shown 1n Table 2.

Parity for the subjects and the controls ranged between

0 and B. The means +/-5.D are shown 1n Table 1.

TABLE )
Hean (e/- SEM) age and RariXy Qf subiegts
and ¢ontrols
N AGE PRALTY
$YT'S)
c >3 29. 354/~ 1e17¢7=
7.5 1.48
T 22 26,95/~ Lo 30e i~
7'0 1-:‘.
12 88 2 U2¥ S~ .65/ -
a.% {1y
TS 51 27.75./- 1.92¢/~
6.4 1.59
TL - st Trimeator
TR - 2na K
T3 = 3ra it S

From the anelyesls of the Questliongire, the sublects and

the controls were fUrther classifled i1nto the dJliffareanl

ssos based
QOCiLoW¥cOoNOmiC Classe OoNn profession, ooducatiana)

sttainment and income using the method by. Table 3 shows

the different clannes in each Qroup. The hu‘h.nﬂ. of the
Sbiscts andithe controlsiwerwikCacucs AhOth peteyiend

large ucalel,
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.

DDDulbt 100 CO“.UMd

belonged to th

YABLE 2

ARge distributtion of the sublects and the contrcols in the
cross—sectional study.

Subjects controls
Age range T1 = T3 C
18-29 9 34 ®3 A
25-3} 10 37 22 ’
52-38 { 1 2 .
39-45 1 - o A
e - 1
346591 1
T1 - ist trimester of PFEE"EHEV
12 - 2nd - = .
T3 — 3rd 3
C - Controls e r—————— e e e e
architects, administrators, and civil

pract:tionery,

L t § wvarious caders. The women on the other hand
srvantyg O

king activities such as
- various profit ma
were engaged in Vv

ty were teachers, civil servants
s but majori

and petty traders.

QISI

T lyuis of the diestary patterns ang Hedts of the
s a&nha

led that 593 of the gtudy
controla reves
subjocts and the

x meala Pulr day #nd 311 O¢ these
social classes One to three. 30% ate
-

=% once daily. The raeasons
aining 1-
twice and the re®
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given for this attitude varied and it ranged from lack
of fund to such symptoms as nausea. Table 4 shows the

various reasons g9iven for amissed meals. A Jist of B-
carotene and vitamin A rich {foods and the consumption

pattern 1s given in Table S.

TABLE 3
Socio-~economg Clesaifrication of subjects and
controls in the S£oss Sectional study
CLASS SUBJECTS CONTROLS
Ti Lo 3 C
1 et 10 1) o
2 b 20 I3 b
- 3 19 9 10
4 4 22 It &
- R 17 16 7
Total 2 e < =

Clesa j}- Acadaemic professionales, @fmior adeinietrators,
asa |- 30

propriestors.,

C1 | — Non acad®mic professionals, Nurses, Becretaries
2se - MO

and Yeachers:

A 5- Non manual skilled workers, Clerks, Typists,
Class 3-

Police officers.
4- Manuel oltilled wOrkers, Drivers. Carpenters,
Claess - '

Goldsmi th.
led workers) ] abourmrs
iled (unshkil .
Class 3~ Sem1 -8k}

small-scale farmers.

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

79



TABLE 4

The reasons qgiven for missed meals by ¢t pregnant

women.

Reasons i

Lack of fund 72

Lack of time 103

Nausea a8

Loss of appetite &

Other 1llnesses =3

Weight reduction -_________“____324*-‘__*,______,-_.
128LE X

Liat otene end Yilasln 8 cigh foeds and thair
: of B Coneumotion pAtSerpD..

1 T2 T3 Cc %
% 52 a8 6! 35
Food i{teme
56 32 ab
Palm o4l 20 %2
3 12 28 17 L& 37
arrota
=2 8.5
2 14 52 L
Mengoes
5 10 6 9 14
l.iver
Mk
14 s2 2> 8 S7.4
Egge
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The consusption of B-csrotene rich foods was highest for
red palm oli followed by mangoes and lastly carrots. The
intake of vitamin A containing foods on the other hang

"as highest for milk followed by eQQs with laver coming

last.

B8&%. of the total population used red palm o1l more than

four times a week, whilst only 142 consumed any iorm of

liver once a weeli. 37X took carrots and %9.5% had

mangoea twice a week.

Analysi1a of the vitamin A deficiency %igns and symptoss

ah d that &t(3.5%) sub jects and 2¢(S.7)controls had
owe ]

night bling % Old cornmal scars were ocbheserved in
ANANBSE.

[ o .
23(11%) of the total popul ati

BLOOD AND FLASHA

. cell voluwme (PCV). B-carotene (BC).,

The mean Pacie

and &!bumin (ALB) voelues +/- E0 ¢or

Vitamin K (VaTA) i 6
and the <ONn trols ére shown 0 ablo 1
the sublects

controls ranged betweéen 3I2X 4nd

The pcv values for the

thp BubjeCts w28 between 28% and JBZ.
of -

those
407 while n 10 tha aub)iects and the
shOws
Fig., 94-1 et eCts 10 the rd trieester of

Y ¢ the
controls. 2‘ o 3
FCV ‘av.l. ] mss than 30%, nalynie of
had
pragnancy rable 7 revesled that the subjects
: own 10 @

h
YAciance oS s had lower plasma values than
-

mant
{n the different &L
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,G IMEAN FACKED CELL VOLUMEI
.= VALUES OF SUBJECTS.

&Controls in the Cross - Sectional Study-v-

'
o
wn

'

i 5

-1 — ¢
| 0
| Tt T2 13
¢ and Pregnant subjects

(o

control




the controls (P< 0.01). The PCV of the subjects
decreased as pregnancy pragressed (P < 0.05) desp:te the
purported reqular 1n take of folic acid and ferrous

sulphate i1n 82% of the sublects thraughout pregnancy-

TABLE 6
Mean packed €cell! valume (PCV} vitamn A, (VITA) B-
carotene (BC) and ajbumin (ALR} of $he gubjeccp and
controla 1n $he crosg sectianal study
N PCV ec VITA aALB
(%) (ug%) (ug?) (Qm%}
c 35 =9.6e/- TI3.6+s~ 29.0+/- S.be/-
1.8 i6.609 4.25 9.3
T1 22 33 g4r=  73.5e/= 29704y~ 3.5¢~
1.6 17.1 7.4% | 0.3
T2 gg 32.54/=  70.0+/~ 25.37+¢/- I d+/-
1.8 i16.7 S.&| 0.4
T3 61 3. e/~ 70.84/ = 2I3.11l+7 X, 3Je/-
Yo 17.0 5.5 0.4
Tl ~ [et trimester Of Proqnéncy
T2 = 2nd " 1 “
T3 - 3rd " n
C - Cantrals. AL N AN S =4

——
T e e G an e W G = GO N

The PpCvV slume wWEr® observed to be ilqnlflﬁintly
via

{th plasma albumin levels in the subjects
'™

Correlote=d
0.0 r 2 @&.3). Analyuias of
and tho Ccoantrota (e< '

e PCY values ghowed no difference within

vAr tance of th
n the subjects and the controls.

the subjlects and betwes

B v levels wore petwown 33 ueX end 120 ugk for
“carotene
trole. Toble & shows the

both the sub
4.2 shows the pattern of plasaas

mean +/- 8.0 while Flo:
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Mecan Plasma B Carotene

values of subjects.
and controls in the Cross-Sectional syudy

|
H 130
| 120+
* 110
| 100+
2f
0 12 T3

d Pregnant subjects

congsols an

(] ]
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B-carotene levels :n the sublects and the controls. Only
2% of the total population had B-carotene levels |ess

than SOug/dl.

The mean plasma vitamin A levels ranged from 19.1ug to
41.9uq/dl for the controls and 9.1 to S2.3 for the

subjects. The controls had vitamin A levels higher than

those of the subjects (P¢ 0.01) except for the gwsubtects

in the first trimester who had vlaues comparable with

those of the controls. The level of plasma vitamin A

decreased as Pregnancy progressed 1in the sublects (P <«

0.01} Fig.4.3. Plaema vitamin A levels were obaerved

to be w=ignificantly correlated with plasma albumin

levels (r > 0.5; P € 0.05).-

Fllrthgr ﬂnﬂl"fﬂ'[‘ n.f P he ﬁ.‘.tl EhDHHﬂ' th‘t nﬂ]‘r‘ -l (0. =3

o+ the total pﬂ[‘t"‘-‘tlﬂn had plasma Vi tamin A lesa than
[ £ [ | Ll

to the 3Jrd trimester of
10ug/dl  and she bel ongod

P ns (11,7%) hag values in the range ©f 10 -
regnency. oy .

19, 6ug/d { |atter Qroup belongrd O the 2nd and Jrd
. 9 }.. ne Y
ne* Oors J ™ n

: itevin A lovele between 10
i ha hed Plasméd V
LN Jrd trymesator
t subjects had Plasm,
of ths pre®gnén
oNnd |9,6ugrsdl. 50.2%

v, L 1 1S petween 20 #nd “Qug/d) ®ajority of
tamin A leve

tl 3rd trimaster of pregnangcy. The
to the

¢ Weced ON the WRO criteria ¢or

whieh pelonged

Cut  of¢ levels used 47

and wsubciinical  vitamin A

jcal
ldentifying both €lIT
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Mean Plasma Vitamin A Value
of Subjects

and contrals in ‘the Cross-Sectional Study wmd

n T3

controls and pregnant subjects

(1
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deficiency i1n any population.

Plasma albuasin levels ranged between 2.9 and 4.29/dl ,n
the controls while in the pregnant subJlects 1t was 2.2
to 4.0g/dl. The mean +/-5.D are shown in Table &. Plasma
albumin levels were significantly higher i1n the control=

than the subjects {P< 0.01) and the values decreased as

Pregnancy progressed (P< ©0.05). Plaswma albumin Jevels

Were gijgnificantly correlated with vitamin A 1n heoth the
Subjecté and the controls (PC 0.05: r >0.5). 47/ of the
Pregnant subjects had plasma albumin levols lower than

3-Sg/d1. Fig.3.4. shows the levels 1n thoe controls sng

the subjects.

L AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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TABLE 7

Apalysis pf vartance between controls and subjects and
within subsects 1n each trimester.

PARAMETERS CALCWRATED TABUYLAR LEVEL OF
TESTED F VALUE F VALUE SIGNIF ICANCE
Wei1gnt
Cva g 65.82 2.48 0.01
Bet S &. 38 3. 07 0.901
PCV
C vs s 21.53 2.68 0.01
6C
c va s 0.97 ?068 N.S
VIT g
Cva s 13.95 2. 48 V.01
Bet S 12.58 S0/ LS
ALB
AT 0,01
c va S 605?
3.07 0.03
Set ¢ 5.8

33
magthers

i
¢

M. ot e 9nit
Y = Han pragnant N

S < Prugnant subjecis !
PCV _ pached cell volum®
B-C - g-carotene

VITA= Yjtamin A

v3 - versue.

n
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ean Plasma Albumin values

of subjects.

and controls in the Cross-Sectional study
T 1

—
|

I
i

|
11

12 T3
{s and Pregnant subjects

contso
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RELATEVE DOSE RESFONSE TEST

Vitamin A status of wo®en was determined using ¢asting

Plasma vitamin Q4 levels and relative dose response (RDR)
Procedur =. The RDR was Caficulated by obtaining a fasting
vitamin A level (A0), feeding 49450ug retinol equivalent
and ghtaining & second specimen after Snr (A5). The RDK

Was calculated as RDR = AS — RO/ AS X 100,

Table § ghows the mean +/— S-D of the ages., weight,

height, basal plasma vitamin A, RDR wvaluezx of the

subjecta and the controls.

-

The RPR values of the aubjects revealed that 4 (13.3%)
of the 10 subjects studied hao RDE greater than 20%
and 211 of these had basal Plessa valu®s (ess than
20ug ,dl. Threp cut of the four subjects belonged tg the

Srd ‘he romaining one belonged ta the

trimeatery wWhile

Ist trimester of pregnancy. 12 subjects had basal

Plasma vitamin & leveln betwean 21 and 19 uQg/al. Qut of

thegg J016.7%) hod RDR Z0%. The two SubleEctas were N

the 3r¢ triymoster Of Pregnency. The remaining kA

Subjmcis who had plasma vitamin A >30ug/dl alme had RDR

n 1 grou none o¢
S adusar 20uq/di- in the SO tro P tahe

bjects had RDR > 20%.
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1ABLE €

Rean age werght heigbt basal plasea vitamin A and ROR
valwes of pregoant sublects and the NPNL controls. BT
N AGE WY HT BARASAL ~RDR
€ 10 30.24/= S7.5+/- 155.4¢/~ 2B.bs/- 1S.2e/=
2.9 3.4 400 3.3 3.2

T1 0 29, 7¢/- 59,.2¢/= 156.7+/- 27.0+/- 13,8+,
4.2 4.4 4.0 4.8 30?

2 10 28.94/- 63.7¢/= 156.9+¢/= 26.34/- &0 L ks
304 4-0 2°3 4-? :02

T3 10 0. 16/= &7.604~ 157.4%/= 23.3¢/- 19,34/~
4.0 208 200 3.\‘ 4-0

WT - Weight

RT  _ Heignt

RDR - pelative doas response

Tl - st trimester Of Pregnancy

12 - 2nd 5

TS -~ 37a - ' '

c ~ Non pregnant non lactating ittty
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LOMGITUOINAL  STUDY: vITAMIN A: SINGL NO PLaEEBO-

CONTROLLED sSTup: OF TS MENTATION EFF aN

HEALTHY PREGNANT NIGERIAN WOMEN

27 pregnant sublects and controis with normal l:ver
function tests were carried to the end of the study
bringing the drop out to 23 (43.2%4). LS subleCts and |4

controls were talien through the study but a report wall

be Preganted on 28 (14 sublects and 14 controlsi.

The controls were the placebo group while the subjectsq
Here the treated grouvp fed 7.000bu vitamin A in o1}
dai)y from the 14th week of pregnancy to <weekS post
Partum. They were properly matchrad for age. agQe of
Pregnancy, perity, weight., height, !tabl® 9 shows ¢he
Teans ., S.p). pleood samplen were obtained from each
Bub)yect and contro) fror the 14th weel. of Pregnancy

beiore supplementafton until 6woak® post portum and 3)eq

from  their bsbies ot Paturition. They were blad  eax

. Th
times guring the course of the study. The lat and the

Nd b) eads cpregented the 1st and the nd halves cof the

2nd he dth reprasented the
trimestery the 3rd FRdas e

. \ and the 2th and
end -pq Retvos .o 3rd tarmester a dth

ate poat partum and &6 Looks

8 poas ropreggnted 1mmod1

The plasma samles wore analysed

ROwt partum periods.

for g L Vi kamin Hs albumin, retinol binding
-carotenm,

(TTR). The tood intalio

n
Protein (RpP) and tr onSthyret)

cte and the controld wves asawaseqd
.

OF J1qa of the subld
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TABLE 9

edh  (4/-S.D) age, parity, usight. Of the sublects .4

the controls (14 asubtects 3n each qroup

AGE PARITY WEIGHT
(yrs) (k)
Controls 27.8+/- 1.07+/- 6. 92+ /-
S.44 1.21 7.81
Subjects 0.5/~ t .37+/- o9.86+/-
1.358 Q.34 1.5

UsSing the method outiined tn the chapter on matGrials

4nd pethod.

COMPL 1ANCE anD 5105 EEFECTS

We ammesseg compliance of the sublacts dnd the controlg
b .13 count . Qvaralt 98% 8nd 94% of the subjecty and
the €ontrols regpectivaty tock their Pl11 regulerly p ¢
only those that had 100X compltance drg 1ncluded |n thi g

"SPort.
ﬂldp effecta were almoat non gristent except for one

t JV

1 .
Q“q'ltbly ramoved fros tho Study.

EACKED cELL vOLUNE
were osintained with or

t throughout the gt
v‘t“[n A t7,000 .U in oll ey
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Period. Those of the placeho controls decreased (P«
0-85) as pregnancy progressed and went up again at &
weeks post partum. However their values were still
slgNif1cantly iower than those of the controls. The PCV
values correlated significantly with plasma albumin and
TTR jevels throughout the study period (P< 0.03). The

change §n the PCY laevels throughout pregndncy 1s &=

BLASMA yTaMIN @

The Plasma vitmain A )Jevels in the supplemented subjlects

InCreanad grogrssively throughout the study period whilm

those of the controls decreamed w!th increasing age of

Pregnancy (p< 6.05). The lLevets 1o Lh€ sublects and the

Controles dj;d not diféer in the ist and the 2nd halves

(st and 2ng bleeds) Of the Becond trimester, The

valupn 34 the Subjects were s1gni f1cantly bhigher than

those of the conirol by the 18t hal¢ (3rd bleed) vf¢ the
[+

thirg trimeptor and the difécrence® was maintained until
[ “

the 4¢th weol: postpartum (F<0.001). The mean velues sre

thown ¢ Table 19.

in the bjects there was a 7ugk increase in the plases
L sL

alus at the ist half¥ of the ¢third

L

the leve) at adsission. The

Yitamin A mean

to
to Sugk with the ProQregeion ot

trimgster as coepared

dLrfsgrence dJdecreaved
to the previous level At & weohka

Pregnancy but went UP
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F1G.|[Mean Packed Cell Volume (PCV] |
4-5 || values of subjects

[t—and controlsin the Longitudinal study e

—_:;ﬂ

| Bleeds.
W =S5 a - C
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POst partum. Thie difference though wmall was cbserved
to be significant (P<0.05), Flg. 4.6 shows the change
'n plasme vitamin A levels as pregrnancy Progresssd.
Plesma ) )tamin A levels correlsted swigmificently with
REP {n both the controls end sublects snd to ALE and T(R
n the controle (PCO.93). The plesma levels of vitemin -

1N the contrple howavur remained the same.

ELAGNA [-CARDTENE

The Rocrotene levela Uid NnOt Chaende throughtul the

Stugy Periad negither in tha controle nor i the plgafepe

UFroup, B0 was obasrved to correlate Mmgruficantly with

Yitamin A 1n the Controle ot thae 3t snd Hth bleeda ang

]

e REP 4t the dth to the &Lh D)eceds. 71Q.4,7 showe tt'e

Pattern o4 change in the eub)ecta and the controla,

Plases 4lbumin levels did not change i tie oubisecta

but gecreauad signprtcantly tn the cONtrale »9 regnency

In the vitamin A gl esenteg

PfoQreased F¢{ 0,09).
WDipcry, pPlogss olbDuAIN jeveln =ove sl gnilidarnl y
Eoiralated witn POV sad T FR0.00). 5 TOEIE AL SENE.

pl anma slbumin l1oveles )n e

e agan +/-8.D o
The patisen ad on

Q9 -
BB eaented and precet@ prew —ee

% ploema altumin For thO

Gq.
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Mean Plasma Vitamin A (ViT.A)
values of subjects

and controls In the Longitudingi srudy ceme—ed

—= e s e B, _-—*q

—— 3]y
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TRBELE 10

Hean  +s-6.D, PCv, VYII, and 8-C, levely ip the
EuLR] emgnte _cts and Rlacgng Controre (13 SUDIPGRS
1n @egch drovg

NO of 3 1 v 3 Q S5 &

blezds

PCVi)

S Xq. Lo/= F3.3ef- 33,777~ 54070 33.7+/- 3bL.3¢/-
2-3 2-3 lc" 1‘6 1'9 107

C X, j4/— 32.9¢s= S2.6%/- 52, les=— J0.Pes= 5T.6+/-
3.6 3.0 3.03 2.97 -3 1.86

VIiTacugrzdl)

= 2% .04/~ 27 .9e/— 32.3?/— I SN 30.8+/- 3208-&-’-
6.1 5.7 4.1 1.9 4.6 4.4

e 07 zafe 20,740~ 23.8¢7 on.He/- R2.Ie/- 25.0+/-
6.9 oA 5.6 5.2 5.2 %.0

B-C (ugrdl)

8 T i, e S T 65, 4v/~ b3, 9IS Gfiel ofe
16.9 17.7 18. 7 13.7 13.8 13.1

c &o .f/- 6’7"]“ 65.571- b3.4"_ “"‘03"-"' od. 30/-
1.8 1209 RER e s 1O 1

PCV —Packed cell vOoluRe

8“C ~fi-carateny

Na -
[ ¥ “:/‘;tr,m::tﬂ::mjdcc‘ ‘upﬂlauimwod with Oral vitamin @
C ‘”rz:;naﬁt im0 pupplanunted with o3l plagebo
- ™ —-C'-'."—.‘ v - e =

-
g, ap D D D D s G vy

KETINOL piNDING EEQIELH (ROEL:

o
The KLF levels IR ke supplesunte
o pragnancy pecid vhile

Chujge  thrguohovt th

- the controin dgcruacﬂd
the con
k Significantly Fil HﬁwDu”'-!‘!ergggTORYP:OJECT RERER

subjecte did not
thoue of

tHﬂ.ﬂ'ﬂl




Mean Plasma ALBUMIN (ALB)
values of subjects and
li

controls in the Longitudinal study

A=

ALB mg/dl.

e
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from  the 3rd to the &th bleed. Fi19. 4.9 Shows the

Pattern o¢ RBP in the SublJects and the cantrols

th'-cmghc:ut the study period. Table 11 shows the aean

A5 D ok KBP 1n both the controls and the sublects. In

LAt subjects and the <controls pilasea RBP levels

co
frelated s gnificantly with plasma vitamin levels (P

0.04) .

g
E&
.
:
:

Hearr +/- S.D A B, REP A
224 the placgno argups {19 2

Ho, ¢, , F 3 3 S ?

blegqs &

2L9(9/d13 . 3,324/ 3.31v/=- T.42+4/~
3.6e/- 3.3¢/- g-:&f o./40 ¢.5 0. 43

0.44 0.42
5. 374/~ 2:20%/= 3.46+/-

c - MmLf= 3, AOVET
g.::+/- 5'?$*E 5.5  ©0.33 Q3 * R
Rﬁp( = -
8 mg/dl) ol B.0a7/= 4,060/ 4,02+/ 1.05+7~
f.86+l— i.g? £ AP 0.99 0.68 0.91
l'-.}:l - b :
- P - % A .l'r"' 3.67"’/—
. . Abt/~ A0S Lo
c g.s;’»x- ;;,, ;:,;*.l"_ E;t*?':' 0.5:; 0. 55 v.4)
;T“thIU1s {p.gr/- 18:6%/= 18:2%/= 19.74/-
'QD §+,_ lH’i:"‘i‘." _""IJ -s': .,_..1 -l-i-"
<.02 e ok
S NRE 7S 16.05¢/= 19,434/
< 19.2¢/= 18B. 1%/~ lz‘ AL/ w 2. 406 - 4
3.3 3.2 s

ARLB  -Mlbumin

Rap ~Reti1npl Binding Pargtein
progndnt romen

TTR
~franathyretin ¢ nid

% ~Vitamin N OUDD"""d predaant women

. Pl ecabo euppledent®
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| FIG. | Mean PLASKAX RETINOL BIHDING{'

4, — g| |[PROTEIN (RBP) values of I

i and :
SUbJeCts the Longitudind! stucy

L ] L__ controls In

3. e
5 3845
g 3 -
& 3.6
&
1.5
»3.[,,
3,3.1-—-—*; |
l , 5 3
{

K

e
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PLASMA TRANSTHYRETIN

Table 11 ’hows the means 4/-5,9 of the ?TR levels in

were no
both the subjects and the contrals. There

bjecta when
dlffefE"CQS be tween the TTR levels of the Ssub)

e Of the controls except at the Sth

Compareg to thos
3 er Valueg
blecd when the Subjects had significantly hi:gh

sh the traend
than the controls (P< 0.953. Fign 410 Shows

and the controls thrcughout
S

©f the TTR in the Subject

the stuay peri1od.

ALB) 1 both the
The plasms vrotein jeyols (RBP TTR.
lower at
fubsect 4 the controls Yere signi ficontly
s an p
Thaim Point
o 5 " -
the Sth bleeg then all the othe~ t1M€

but the level® weht up to

€orreoponded with { abour

ne- lavels.
either predelsvery OF hagh€
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Mean Plasma Transthyretin l
(YTR)(PCV) values of subjects

and controls n the tangitudinal study

T TRmg/ d!

17.5
17
16.5

16

1 2
Bleeds

]
l

— ___I

{1
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VITAMIN A STUDIES IN NEONATES

ase
The bablies born to the woren wece 10 this study ph

famal @8. There waw nNO

made up of 12 males and 16

(Smins) of the
di¢¢ereqnce 1n the mean 3P3ar G

te that of the
bables of ths subjects as cospares

the Sublects
controle (9 vs B8.86). Birth ok e (3 ;
h groups P2 =
“Nd  the controls were gimilar 10 both 9

e vitamn A Gupplemenced

0.05 ya 3.09 +/- 0.06) though e X b
wioght. : . .
pgar Score. birth welght and

S. QN ™

sh -
oWy the mean +/ ang the conterol

bjects
PCV levele 1 both the ™ J

ngohﬂtes.

ubJectg
tamyn R javels an the = b
a vitam

o to those ©f
?135’“3 B-C. TtR.

™e pcy  and pl esm the coONntrolw.

i
Neonatos wqre olso ®1™

in the
- nece
Ther o wOrg also NO dl"~" those Of the
‘onpared wilh -7
(VIRY 1a)

ang RBP of the ‘V;|.Ct)
S.0 Ar

e praesénted 0 Teble 12.

Contrpyy. The mean*/-
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~4

ABLE 12

—

Mean +/- S.D Apgar score, BiT

+/— S.D :
the negnates (14 subjects in each group?

0
AFSCORE .8 (KB) PCVY
| | . - ﬂo 46
- ?.00+/- 0.78B 5.00 +/- 0.05 53.07«/- =
o ~ 2.85
E 8.86+/— ©.58 2 00 e4s 005 SRS
.[B&e/—- O, -

APBCORE - ﬁpgar scare

B.W — Birth wight
3 - Babien Of the v,ta"placnbo treated MOLhers
E - Bables born to the
1ARLE b2
b ongtes (18
g, BhB rEP @f the cee
fan +/- 5.0 WIA BTE oagp arouRl
RPP
TR
=) RL.B ’ {9)
VITA ;;’ P (mq
tug) (L L LT 3. 5hes-
Al 8y 0.22
:002 3 1’,- 3. 6 -
g A 2.93”' ‘;.?5 0.32
¢ 1B, 12+/~ sz-;:' .30 2
SLTe .
viTa ~Ug tamin H
L9 -Albumin .
YIR — thyr® rote
R&P ~a2€?20. pingsne amin A OTOLP
3 -Neonates O the 1 acebe Qr oif
L :e :to. of the e
-Neon
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EDOD ANALVSIS

The food consumption pattern of the pregnant womsen in

Lthe longitudinal study revealed the the during the week-

urveyed <oneumed 2

day 3 (21.5) of all the Sublects S

' ed to 2
aaly daily on a regular basis this was reduc

. Rppengi™
OVer the weaekend. The others ate 3 times deily PP 1

. Th tocd
8.4 shows the typl(:al menu of the pQ‘!Ulit‘Oﬂ e

d
cel #analysis and ¥§Foo
sampl es were analyseg USINQ er e

F63) Diet
d Nations- }
COmposation Table (FAO, Hnite

y recal] were corried OuUt to

h"t°"v and 24 hour dietar

4 habda tg of the subyactm. The

valldato the cata on foo

the chapter €0 materials® and
d in

Procedure 3= outline

methods,

] ] nutrlenti are Shown on

The mean+/— S.D of the verio

ed that the calories and

I1t®
Table 14, The resu 1492 and 2655

bet «o®n
i angod
Protein intale o¢ the DTREES vivel The +¢at
v .
\ 1319 pEv 98y M T g
[ <3 Bt
@«lCrigs eang 337 tO iroe 30 tO 74 9/day and

aryed

v
Ntajp of the Sub)oects and groundnut

m‘JD"lt y) aé 1t was (&

ol

€

ed between 298 and

e of the

E";ﬂ"ﬂtunn intal
chat centrs

puted high B-carotene

1399 ug/day. The foods ioods auth aw

| containing

val atly pal®
Ues were MmO Lage, Yo® portage, ©kre soup,
n per
Yagotlable soup, PF e and tubers contained no
r
The c®

MOlnmoin and akar#:
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B-carotene at all.

The ntake of vitamin A was from O to 385ug per day with

2 median of 1468ug. The foods that contributed to the

vitmain A intake of the wosen included mi% and egqQs.
g surve
None ¢ the women consumed liver throughovt the i

intat:e for the di fferent

Period. Yhe diéferent levels of

NULr ents are shown tn Table 1%

¢at, HB-carot@ne and
Qe&""n ",— 2:0 La 1 253;;;;5. aplijects 1N the
o ects 10 Gach graup

L}

- VITA
PRO & ?ug) tug)
caL? s ()
(cals}
- 46,79/~
; v 412300 ST s
21195,649+/- 661;‘00 7.89 1
309.02 .
- 1)6.71e/-
(- 3343407 0 '3.;1 124. 80
3 2029.59+/- 43- '4; s.73 13
239.58 i1
Cal 2
-Caloruas
PRO  -Protein
FaTt e

3~C -O-carotong
1Ta ~-Vitamin
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p L 8 £ WS 5% N
c waeregrR £EL8E

CROSS-SECTIONAL STUDY

SUBJECTS

observed (O
e ages of the mubjects and controls were

Yus ‘
18 to 96 Years with a Mean valus ©

b2 1n the range of
in the range 23=35

ere
2W-6yr. Majority Of the womed "

Years indicating that the RERy

parity af the women Bhows

between this age range. The h a
g a% hig as
shat party amon9 ngergén wNoMen
& tdren,
tos that the
. 1 the pody welght jndics
e £ O% ;
resu gy wo1ghts when Compar®d with
body

conkr d | ower mwan
Qle had | . worght snereated wwith age

t
the Subjgets, and the subJec
(P (o-OI"

qain dur

onserv.tion ShOwn the

this
of

Fraqpensd ing pregnancy.

t
®ipucted trend in weioh
nekilled and had minimum
(4]

e
Most o the women W€ turn dictated their
h in
4 whit
Suuecat onal backgreun
Arofesnion and | nE oM

Jties 10 wirich the women and
baa 50

onom € ac
gaved !

The various e< n i reprosentative of whal

thier muuwbands wore *°

t.
Rtaine 1n Lha envir oomen
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The dietary pattern and habits of the study population

show that only half of the popujation studied consumed 3

Meals A day and acout 13% ate one good meal daily With

9ctaSignal spacha. This observation =hows the pattern of
tood consumption in the populatyon.

Judq;ng by the various Freasons aiven for ths

that apart fros income. } acik oOf

Obgervation. 3yt 1s clear

to their Pattern of ceting.

time algy0 contributed

The conmumption of B-carotene rich foods wes highest faor

Thia observation 131s 1n

Ralm otl containing
fomen §(1970). They

¢1ndings ©Of

a0feemont with the
thet 10 tha Southern Savanah

*ttributed this to the fact

red and therofore consumed

Zone‘ o1} palm is cCultaiva
hand obaerved

n the Other

"@Qularly. Voornoove (178! ©

cvn affoctation £6
v Malnutrition (FEM) despite

lboadan 11N children

Bix caspa Of

MUffering from Protein Energ

im oul. On the one hand thaa
]

the availability of red P
mobiliasation ot

fective
SOuld pe attributed tO inef
P Le { the livor- pErl how bwen shovn to reduce
abh A fr'om =
T{R which are Toquilred for tLhe
the oroduction of RDP and

pin A tArrOYav
palm oil might be grossly

s ot Al. 198)1), On

MIbiY; cagtion OF vite

- of
the other hang the 10E3EE
ration methods of palem
Faul ty prop®
to

l”‘dﬂqu-tu due
for econ8s

9] cantainig faods o
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The jntake Of carrots and mangoes were dependent 99

their Lvaiiability. Carrots were availadble duringd the

dry season while mangoes Were present duriny the rainy

- 1
Seasaon, On the averane about 173 and 2/3 of the tota

respectivel
Population consumed carrots and managoes ) v
Period O
during the study period. The Study spanned 2

Country pere considered
M ¢ J tUOY
kWO  sources o B-carotene. 0%

masons
un dry and wet .

Qooulat‘on were stud,ed

-
ESpectivel y.

¢ wosan Were not Vitamin B
an ;

Th°UOh majority of the predgn

Lasmd vitamin A levels mor e
1 ¥

deficient as revealed DY P
rginal jevels.

¢ B-carotens cannot he

Thia therefore

than &o% of them had Ms

o8 O
ihdicgtes that the two ey

provide 2
. sources Becsy

needed vitamin A wn the
il |

de
Pended upon tO we they are not

410t ¢ hough they are M€
r bas18:

Palm 011 13 the only B-

Cofaumed on a reaut?
sed roQularly by at
g EONEUSEd

tihat "9

ca "
TOtone raich aOWSC Ine Preparsron methods uswnd

. ation:
last 95y o the popul o_carotene that ultimately

5 ne o
My reduce tLhe 2Mmau Bt pleaching and repealed

from pal®

the

baCone available ~—Carotsne in a

available

e roduc®

h"t;ng of stew supply batween 0 -

a1m Ol ey
A ln Lthis environmeant .

meal, ©On the aver?d¢: 4

tem i
?S% of the reauited V!
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to decrease
The PCY levels of the Sublects werp Observed

1gni1t1cantliy
wtth increasing age Of pregnancy and were S19

observastion 13
lower than those of the controls. Th1s

{1L983) . They
tonsistent w;th that Of Abudu 2nd 20rEA

the PCv values
obszeryed a significant downward trend in

attributed the

of ad. They

pregnancy subjects studi

from dbout the
dECllne to thE ihcrea%se in plé’ﬂa volume

(1967) «lso

n
Bth term. Doriovad

week of prenancyY to

d in the PCv oOf sreqnant
rop

“bterved a progres®ive
prog q.itltiﬂn“ In the

veeh of
“‘ubJEEl!‘ up ta the 2d4th IE”EI.
n the PCVY
e declin® 1

v
Present study, the progress! in all these
cn tactor
The coaf

Has Observed until terMm.

ptare the prﬂquiilvﬂ

Pt

tudies g haemodilution iz creasad plasma
in

dEcltnr in PCV can D& nttfluu“d 2 this
ference 10

The dif
YOl ume reanant wWONeN .
in the preg cafols (1985) when compar ed
Bk d -2

dy and that of Ahudd an

"ith

fact
- .ttf lbl.lt'd to the
1=

7)
that of Donovan (179¢ {agma volume

(R4
that black women start At the delayed drop
in
than ¢, fanss ThiS & il 1967)
& Ccaucasia i o b .
Donova
' the PCY of the QrovP wridlesx
NV o
atu

ihe *CV vaues obuerved A (1783) . This may be
a

40 and Eulﬂi
Boe Obhserved by Abudu ool “.“-_.II' pbuerved 1n

* by @

‘”hinlnud by the 1rr#ﬂ”1‘r‘

t '[Ud'll'

Ne Subjects in this

alned throuQhqQut

Were maint

\.rl‘l"
® Plasma D-carotent e
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Pregnancy and the controls had siarlar levels as the
sublects. This observation 18 1n agreesent with that of
Venkatachalam et al (1962} who cbserved that the plasma
levels o¢ B-carotene did not change ®ith 1ncreasing age

o Pregnancy. This observation suggests that plasma 8-

Caratene affected by haemodilution.

levels are not

An
‘NCreace 1N the apsorption of B-carotene wsight have

baen reSPoncible for the wmalntaiflance 1n pregrancy.

Thig the

SU9Qest 1on may be explained by the fact thet

°
*fum )eve) of carotane usually reflects the nutrignt

intai
ke  @f carotene (Marrow et aj. 1953). The level of

-.t:ﬂr‘ntﬂ.nt, observed in this study 1S within the normal

obtained

Fa
i 18 conparablie to that

S0-15%50 ug/dl) and
Y U
“Nkatachalam et al, 1962).

R this 6tudy ore

!
"®Ma  Yitamin A levels observed in

]
th for the controls
iN the normal rang9e (20 —= So ug/dll
2
°b3erved by Tres (19Bs) but =(6.30) of the subJlocts

h“d
velums hapow the normal lovels.

Ve (19821 and Bayer ot al. (1977)

il
utﬁlhﬁldm et al.

nh‘“r‘“ﬂ e 1 Vitamin A |eveln similar to  those
an plasma

2 :

hkhrhuu il Ay | Ga1 #nd Farkinson (1974)
is astuay

"

"o vad highe L (e BUDANEE S the

"

o the dif{ference 1in the

of the subject population,
d

g
“la.
pt .Eﬂnnm1c b oun
achagr
{19432) studied

HOMRET mn
Venkatachalam €t al-
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!
India. Gal and Parkinson (197&) Studied woaen troa Uuesn

Charlottes Hospital., London. The Subjects in this study

"ere irom the high. intercediate and low SO0C10 economlc

n
classes. The mi1xture of the coclal classes a1ght explal

1 d those
the cimiyarity of the #1ndings in thiS study 2n

6f Venlatachalam et at (1902).

'.d 1 prﬂﬂ ANCY
The plasma Vitamin A levels dﬁﬁr'a

that or
Prograased, This finding agrees o

on ‘.Iq?q-’l
Yenkatachalam et al. (1962) and Gal and FarsLe -

radual and
Yenkatachalam et al. (1962} observed A 9

¢ the 3®r.o
fro9ressive fal1 1n Vitamn A concentrat: st ©

ncy. Gal _and
from the st to the 3rd trisester ofi. pr SUEREE

reqgnancy s
L T8 fall AN Lot
lNgon Nhowever obaerved * th
¢l fow wereks before term .
%ed by an increase and 2

The Sigmficant
,QVhlg

nlys
droppad but not SIgNETIES
A from the s

e dus tO the fact

B t to the Srd
f‘ﬂ'l}l‘l?‘ﬂ‘i W i fal I L i tanln

t ay b
“imeste, observed in EH1® study. m8Y

Lhe
belon@ed tO
Hhat hal ¢ § the populatiof studied
o The
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i tnrﬂ'ﬂ'r‘l e o | ow soclO 'Eﬂl‘\ﬂ!’lc ) u
2 oy (1974 L]
"ixg ot andilFerkineSas
GLseryed by [ lavels.
a gsteroné
lrfih“tfd to the clrtulitl“q proy
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‘he fing rograssiv® droRS -
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"Vation of other worker®

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

114




Hiret eNng Sroemiter 11530 spund tnat "ﬂr ,ﬁ’- 35
Precrianci=:z hag plasma Vitamin 3 jevels below riormal

Fahfige.

Eﬂdahﬁl?' ¢ al (1943) also s=howed 2a stgniricant

=]

1M fierence between the aean values 07 the rirse S months

Nd the | it 3 montns 0% Pregn&Ency. Thnevy &ltrituled

this to the storage at ViLamn A :n the ftoetal JPivrw~
arid Wiligatson by the {oetal ti1s8ut’.

Sng and  vumble (1943) olso Sudqested rhat activelw
Qrtwlng tisgum mag tal nal ey 11 consl derable anounts of
Vltqm‘“ " | » basal met abelre ra e LNCreasss AurLng
the a4 there 13 general

latlut‘ val ¢+ ol pregnancy

‘(lr.'",, ~ pate 19 due to The
MENE Lhar moxt of this 10cTEES

o be in Part 2cconted

oy Lhe ¢ueluwe, s MNay ale
frae Y e amible activavion af saternal endocrine al and
Ny g >y (s .
Ty SENSr roasen qiven for @ reduction in plasma Vitamin
iy Vo) . in  the Srd trimeser ynclude the pesxsible
l“thn""‘“""' with the release of Vitamin A froe the
: ot the
:I?‘ *Shociated with @ probable dﬂr‘"*“’:"t o
1*;..1'1- dl"‘1n : {[&Dd&n"‘ ar 2l |45 .
r 2gnancy
h'“ﬂ “hﬁﬂrw: | A CTubRnLEDE 1iver vitamn A roaches
Qa,qlhnl | I-ﬂ tha -4 . ¢nniff”“t'n" mechanine
lhynlqd ) evels, thﬂ:h' r-m-‘“lna vitamin M and the
)

protect
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release ¢ Yitamin A 15 greatly reduced (Unoerwood,

e, Bodensiy et al (i997), sugeested that the toetus
"3 make two binds of deaands upan the depat of Vitamin
11,000, 1)

10 the normal adult liver (300,000 IM to
T
fese inclyde the storage of Vitasin A 1n the foetal
l
'ver  and utilieation of Vitamin & By actively arowing

L
Cetal Foetal liver during the Jrd trimeate-

tlEEUEE.

c :
n’ﬁtﬁlng considerable amount of Vvitamin R while a total

s ;
‘ore of 12,000 1U is found in the liver of the nernborn

that Lthe

i
Ntant They suggested

{Lewig et al, 194!,
de >
p°5‘taon of 12.000 U in foetal liver may entey]l the

Telag the maternal
= Of sgveral fold that amount Ffrom
: A, arriving

2 rhnuqh the fate of blf"‘bd 1 ¢ amin

"t her relesse 1% Nnot

| ]
from ingestion or from :1VEr

evadence tndacating

gl‘g
(|

‘@}V Fnown, There is however
For 1Nnstance

the Vitamin & is not usud pconoaically.
th"" B evidence t(hat nhen large Awounts are el o yod
1mn1| iraﬂtlmr.rwﬁ‘ S accounted §ar by fecal excration,
1tur‘q In the |iver. and daily requirements { Le Fage,
1@111. Cawial ot) i lTLS82) (ndicated thet durtng
i “ton, Vitamin A 18 released from the liver of the
£ animal
\t i Amount greater than that FEQULCES 2 ananc
My re ¥
i3 Maht  support the hypothesis e reserve
‘% conservation Mechehi®® Fpicink g
uae probably during

Vitamin a for subsequent

on.
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Lund and b1mble (19343) aslD ohserved that econoaics and
health edycation 1n+luenced the adequacy of Vitamin R an

the pregnant population studied. Yhevy also cbservegd =&

$19M1%, cant correl ation between the intake of Vitamtn A

and  the plasma Vitamin /R values for the group Of

Subject . It was aiso found out that during the 1st

t"mester’ a diet which was adeguate for non pregnant

hOme nant woden exCept wWhen |

Was also adequate for Preg

"Ueh compitication as hypereot s1s gravidarua 1ntesvened.

the second trimester only the

¥ h Jra I
S - the pregnant subiecte and duming the
pp) emonts of Vitamin A

tr :
Imest gr there wag a need tor SV

tn tho diot.

%d%{tion to omounts suPplied BY © .

total ¥

2 e
In it §22(59%) of th

the Present study, only ab
anu]

hhlt

HA% of these yinew

(=]
*tion had heard abaut Vitamil

t
hat disease |
forms or ¥
ramin per

h-"'":tinn the Vi
o nocial classes 1

andg
br T.*ut.l,nt -~

EI

t
Aand theyv all hl."]'l:"nq!d
with that ofi-

od the adegquacy Of

und and Kimble
Thig obeervation agrees

g ent
3 that health educatiof influ

1I.I'l
tam(
min a.

i regnancy has
m""ilut ally OCFure Lty
5 lon  that usd the progressive
\N'_'n ﬂl.l'. 'ﬂ"

c
SUQQested as a pﬂ"‘D|'

a
‘tlln. A valuei.

LuRd and Kimble,

In plasma vitamin

aobser ved
”"f'ﬂ-: gnent. NEY

thay

levels

9id not agree wit p-carotene

the
thore was no declin® g2
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throughout pregnancy as was also observed in the present

tene
study. They therefore suggested that since B-caroten

i1lution
levels do not ¢all during pregnancy the hae®od

fall \n
theory cannot bold true for the #Progressive

Plasma Vitamin A levels ob=er v&d.

nesn observed
Also Vitamin A excretion N the urine has

t (Gaecht9ensS, §1937), Vataean
© incrgase during pregnancy

to te excraicd
A (s a fat soluble substance and for it
pol ar - Jv 18
through the tidneys, 1t has to be made
pr !gﬂ ANt women

¥
Fither that the renal threshold @

in
a di1epersed
deCrepses to such an extent that Vitamin

_ metabolism to the more

*G80us pPhase ia swcreted OF it

pasing its
rmareb incr
Polae, compounds i3 (ncreased s hareby

oy ;
“retion. 1¢ either of the

in A
*Mplain ama Vitam

the ¢all in pli

prng”ﬂﬁcy,

-
ttamin A leve ostpartum
24 hrs P
‘nnnt“ﬂﬂr 1 carly 8% & hrs to g B
AAE LY a% cfon
peErvYa
ha snd qi‘jl‘ ® ll.m.
® | l @ i on p
\s s ¢ of nemodi 1 uti10a
L3 )

at
O asupport the ef f
: PP et

h A jevel @&r°F

‘“an...‘ in plaasma Vitasis gnt |gvels 1N BOM®
A
*hd Ma jow A% the deflE o (Lund and
Y #ven go a® i
' a 0O
El‘ alh i
5 Vit t at the
Lf additional od the
kl.h‘ ; ¢harefor® cone VO
- 8
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the Vitamin froa store (probably Set 1n order ¢o
preserve vitamin A) and wobilises 1t 1nto the blood
stream where 1t 13 avallable for lactation (tund and

Kimble, 1943).

A1l the reasons 9iven above taken tn CONCert may have

Contributed to the Progressive fall 1in the plasaa

Vitamin A levels during preQnancy. Judging Ey the

time of delivery, some mechanisa as yet unknown release l
tund and '

°b=°vatlons 1n this study aupported by those of

Klmble- {1943} and Underwood: (1990) It @dy be Sugodsted

thag woted to consfrve

a conservation mechanism was 10

“itamin q levels in the liver of the Rreqiant WORBAD S

?

O. 9 plasma Vitamin

* Of the total population studied had

] rent Vitamin A
b’low 10 ug/d]. This may 'uog'.t ARpa

s Dubjic heaith

dkfl cate
€iency put 4t does not 104

Rro «x WHO criterion
blom

the
S " d &(3.5%)
for reporte -
diagnoais, Night blindness M8
tols had night

Mbyecs ¢
23¢19.2%)

and 2tS.7%) ot
-] Ob.'rvea in

bl,
rd““""*o old corngal ®cor? a2

Q This
the totei popul #tio":

n oht have been

Ove control s had plasme

one of the
Q) uQ/dl hhlc" i
r.pﬂfl.’d- 'h!

r
F%ortey stnce N

v s the epoint
‘taml n

A values less Lhan
at suslly
night blindness & =

true 9Si{NCe
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in the subjoct® howayer
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0.52 had values below 10 ug/dl and 11X had values <
20ug/dl. &O% of the study popuiation had plasma Vitamin
A levels petween 20 and 79 ug/dl. This observation

Suggests that the status of Vitamin A 1n a larger

Rercentage of the pregnant as well as the control women

MaY be marginal. There 13 evidence to suggest that

Plasma  y,tamin A levels tetween 20 and 29 ug % ®@aY

10d1cate marqginal liver stores (Underwcod. 1970}

Flasma albumin levels decreased as pregnancy pf agressed
Vitamin A

09 were significantly correlated to plasma
IBVEIS' This observation 1% conriatent with the
unamgs of Hytten and Lea tch (3973 . They reported
Vitamin and albuein 7ollow tho tdse trand an

p"QQ"ach and suggested Lhat slbumin end ratinol binding

roe The decreaae 1n
Arotei MmaY bhe controlled the same Hay.

attriputeod to el ther

Bl
imy albumin levels mey D€

- oquiresent in Pregnancy

h.m
o
9ilution . \ncroas@d

|Uu defliclCNCy of prot"ﬂ
ntaL‘Chllam. et al. 1942) OF 4

h foods using
he '”t-ﬂq of Uitsmin! A and p-carotene ric
,ot history methoda

-

k"-Il‘ .nd d
Hantitative 24 hour recall

Lo

and controls

tha <1% of
st co a week and

1] gt bwi
“umeq Vitamin A rich foods at 2 T

cio-economic Clanness =
ghiee

th
L T
h'-‘lunuﬂ-d to the hi T At
- the Othe a

C
L1 e O
'™ption of B-C rich O
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M SR Be § 9 all Clasges and the MIY constant souwce wan

pal
- oil but the amount consumed daily on the average

Can only be estimated. [t was gathered that a bottle or

red
€€ Palm i1  (about B0O mls) lasted 1 week for a

h
Ousehold. The level of B-carotene in 1009 of palm o1l

i
S about 10,000 Ju. Considering a household of &

memb
€rs the available P-carotene per week fros palm o0l

1y
8000 py. The available B-carotene per head por day

Iw y .
1905 Ju. Taking into consideration the biclogical

ac
t“""t‘r of BH-carotene, the utilisable B-carotene per

hea -
d per day 18 abogut 190 Retinoi aQUiveisnt. Aléo the

Pfre
Parat on methods of foods may destroy some of the B-

t.dr- o
*tene. Assuming that Other #0UCes of B-carctene
Bucy
aw MAﬂQO.s. green ld&‘y ?EQ'C‘DIQI and carrots
Cont
ri
equivalent.

Ay
“lablg Vitamin A is about 900 Iu retinol

Th
[ P
rEtnmmL.thd dietary allowance for Frmnnnt W

1%

a0
e OF the jat two trimesters and 800 RE In the last

liso a7 1 1 of
J n 1987) he per tiplti l*llllhl ity

- L] -

the V.5 19 ?+BUO Iu/day

A LO the €onsuymer N
thi g Study suggestsa

{ D
10 q RE) white tho observation 1D
O
.l (400 RE) In this l'nvﬂﬂnolmt-
. that
! fore suggetts
Obi.rvctlon in thie otudv thara -
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99rees .:th the observation of Olusanya et al. (j989),

They observed that Vitasin A i1ntake of lactating aothers

in &
Oya local qQovernment area i1is 5059 IU per capita per

day. Th;s figure 15 sbout halé the RDR for lactating
HOCIER indicating an i1nadequate intake. The# observation
N the Present study may therefore suggest that the dirt
of Pregnant and Jlactating women require additional

s0ou |
FCes of vitamin A to ensure adequate liver starc +{oOr

th
€ foetuses and 1nfantsa.

3.2

BELATIVE pose RESPonSE TESI
T
ge Plasma Vitamin A levels were correlated with RDR
|
Svel s in the pregnant Nigwrian poouiation ¢or the st
tlm‘_

Al (/a 20 ug/d] has bemal

the gubjects that had RPR
Pla o¢ the total
“Ma Vitamin A </= toO 20ug/dl. SaPX

ROgy, ! leveln between
2 PHation ith initial Plasms Vitamin A

l of the subjectu
and 29 uQ/dl had RDR wJ o 20%. None

it vitamin
- had plasma
PO t|ve RDR (i.e. RDR */7% 205!
A
Dy
*l% below 1 Sug/dl.

h

A ehe findings of Flores Rt

Qh""f'watinn agraes Wi tn
a) the subjects with

”‘FE'“- showed that all

They
{ had positive RDR (They

In
l.h
<k S&rum retinol </* 20ug/d

Uy
L] in
z 207, ag cut oét, samm 2% vofet U

this Study).

T las
7 Sluo | et Bix B HTRES L URDAA LR e
obaprve &

N T
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vVitamin A between 21 and 29 ug/dl had positive RDR. In
this study 16.77Z with initia)l plasea vatamin A lavels

between 21 and 29ugsdl had pos;tive ROR. The difference

19 percentages may be attributed to the population

groups gtudied. Whereas Flores et al 119834) _Btudxed

children ynder 7 years oOf age from the low sOCi10

&
econom; c background, the present § tudy! (Mas«Gompased TR

Pregnant women in the three trimesters of pregnancy ¢rom
- h
'he Jow and jntermediate socio ecosomic 1a2s@ The
result

s a
m”ﬂreﬂcb in obhservation may therefore be 3

=® 4 Of tHE
- the diffterence in physiological = =

POPY)atigns stugied.

vitamin A

thﬂﬂb Manesme et al. (1984; also studa ed

tatyy of 12 adult ganeraliy well nourished surgical
Pat, ®its ging Liver vitamin A conceftration and RDR
"t)u.‘. They observed that tng  WMIEES3 sk i

|sver levels.

t
. Hreat ROR v alucs also had the 1 OMES

fore suggests
e ¢ ent study. (£R=CS
Ndings in this pres 1 e

thit wOMmEn ..tudll'd had
about 207 of tha pregnant Ry
vi e 'Iﬂq th‘ aamy cu
W™n g store (/= 20% ug/a by Amedee
int vitg®in A nhgnru-'d Y
©f liver storage for ratign,

pPopu
Na - gubi®ct
Nesme gt 41, (1984) in thed
in plasma

Rog

e
LY g

p!r:lﬂt‘

- pl '_|.-l

defined as the r-l:lf“ﬂ levels 3

F“-I
"9l levels relative to kh
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5.3 LONGITUDINAL STUDY

The significant effect of Vitamin A supplementation

obaerved on the haematocrit levels aof the aublects 19

1968)
1N agreement with observation of Heiia and Chew !

and Bloem et al. (1990). They observed af tncrease 1N

ag two weeks after &

the haematocrit levels a5 early

) i 5- rh QY
S1091le gral massive dose (20,000 (U} of Vitaain

on of tron
attripyted this to the increased @ob1l) 8ati
tion for
1li1satic
from avajlable store and increased ‘ron ut1l

the iron store

ntly
hacﬁogioblﬂ formation. Consequé

o-ntion of 1roON.

ab
deCreased and this may trigQér of§ =ba

ch:lgren. In' tha

These studies were Carried out In

from
. v .4 ed. ARpart
lJr'lu::nt atudy., Dr‘aqnant women “ES n Lok

woere also
the

'ubJect‘
Vitamin A supplemontat1®a: the

fols€ acid. while this Mmay
nd

ferous sulphate < ¢ the PCv lovels

o
ekbl.ln the reason for the .a‘nt.n.nc.

the
hle because
" the nub k this cannot pe acceptd
' UDIeC TS, i ‘d but
d folic #C
O0trory al so took farous sulphate &7
L} l"
PGV leve
th&y Still had significant | ower
Iron and
that ~he”
NQJ ‘ N .l’° uo.chCd
and Chew (1960 response

lvr the
' ansous
Vlt‘;'n‘n A -dnlnilllf'd ‘|pu-'lt
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L]
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sypplements.

The sybjects 3anNd the controls in this study had PCY

| C t
levels >3072 and therefore none of thee was anaea 3

d b
the gtart of the study uniike the children studied by

normal
8loem et a1, (1990) who had lower  than

this study
haempgglobin levels. The Observation 0 2

in R oOn PCV
SUg9Bst 3 trye beneficial effect of Vites

gressive declina 'nN

levels because the controlb had a Pro

of the subjeCls were

their hematocrit levels while those

Ralnts) ned.

) to
i héenatocrit levels were signifrcantly c°"“":‘t°dme
the albuain levela thr oydhout the ®tudY perio ;t -
Fédygan for this ﬂuuﬂclitém‘ L B not |:I.l'.*lr*.l =
hOumver be attributed to ‘ncr @88ed nead for 3D
the

and S®ubeegueEnt

fo matict
SYnthegie of heme FO B Ae

on the

The X
effect i suppieeontdt ok eaf

h
“mutﬂtrli levels of tho to the

d h
I.'I'-I'Er'tnr_ﬁ. in PCV |eval s of Lt o the control .
r
Sk those B¢
‘®Cts  when coampared t° two-fold
Are
™ mra 10 neonate®
" factars that cause ande 1962} .

these

the

of the neonates

.'.. "ﬂl‘ o
O derw. also the syNt"
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toetus ;5 well controlled and buffered against dietary

assaults (Hehrman & Vaughan, 1987).

The plasma yitamin A levels in the subjects increased
$191fleantly than those of the controls from the Ist

halt of the 3rd trimester unt;]l & weeks POSt partun.

This the ¢i1ndings of

observation 3s consistent with

“ald et al. (1989 observedasmall but 51{4lrrlit:iht

lnm-.a;. in the plasma Vitamin A level aftter 3 wonths of

By ~¢ This |
ple"‘e”tat 100 with a daily dose of 10,000 u.

- wWomen
'il'ﬂtlp Conajasted of 57 non Pfﬂnint‘ aan lactating

Hl T~
th Normal basal Vitamin A levels-

(1983) ComParvd ¢

E‘rllo.- et 2l.

the

than this stugy, Willet

vamin H cnn:gntrlt:un in 18

l'.‘trﬂﬂ‘re in o ErLm .'_ll

1

By ~5 00V Iy of retiny
ppl““"ﬂnt ed wublects who took o=

subrectes who
ulm:tﬂh"—' per day wath that in S conerols f

- /1
Sl 4 Pl acebo They observed 41 yneseabe O M
<o

LY y
ter g | ofter 14 Wecks

Weeka and & MO/

level

In | Vitamin A

La
thl; nrﬂ'ﬁﬂnt 5tu'1f the lupp]ﬂl"ﬂ

]t,.ril yncrease in the

ff‘*ﬁ.
e osu
HA% 7,000 1U per day with [
p af 7 gk 1

e btn week post

n the lst hal¥

Ub
L
“t3 over the placebo grov

4 Sug by 0

Jrd trimester A0
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N another study, Willet et al. (1984} gave 10,000 JU ot
Vitamin a4 daily in the form of f1sh oil extract and
observed an ncrease of 4% ug/l in 16 subjects over ana
bove 19 Sunjects who took a placebo. Oarett-Laster and

2 coleagues {(1981) observed an increase in the wmean

S8TUM retinol of 7ug/l after 3 weeiis of suppleseatation

710 qubjects 91ven 30,000 iU cospared to a slight ¢all

Over the same period of time 1n B unsupplescnted

5“‘t;'vjclr.hct:’s.

Ul'ba ,
ck et a) (1952) administered 47.000 iU ot Vitamie A

itetntﬂ to S subjets. They estimated an average seru®

F‘Etlr-lﬂl level of the 2 weehs of ’\\pplenQﬂt“tlm and

*9ng 2 lovel of serum retinoi which nas tox” M sher THES

Serum retinol
Of Wi tamin A daily to 34 nmubjlects.
36
rod to levels in
im thense .uhjﬂlct. were compa
24, 3b monthe Of

after 18, =«
nce between the QrOUPE

lovgy .

"Hu
PRl EmMPnted controls.

'Iun

Plemencation the mesn differe
Hq‘ ‘ vely .qui‘rll.‘ﬂt to
070, 1220, 14690 IU/L respect
32,
' 366 and 507 ug/l.
: t clear that
¢ make 1
an togethe

creases serun retinol

th“" studies tak
i

A  supplementation

now that there i8 & 4L
o9

* These studies al®
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response relationship as the largest doses of Vitamin @A

cbserved the largest 1ncreases 1n Sérud retinol.

Willet et al (1984) concluded that supplescentation was

BOre e¢fective among subsects with 1mtially low  serts

- es with
Fetinol _gncentrations. Thi& obgervation aQre

the flndlngs in this study. The preygaant wapen Studiey

3 Foi?

have Oeé&n
of Vitamin A to start with and these levels

“SSociated with marginal deficlencys

o eftect Of
HOSt wt o Ll &

Qf the astudies carried

consiatent with
Supg) anc e
Blementation in Pregn Y

non lactating WOmEN .

“bser vation tn the Nan pr'g"m\
éycant incroase (29

EL LT et al (1943) observed a #1303 =
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women . Its beneficial effect is also evident from the
fact that 11t 1aproved the haematocrit values oOf the

Pregnant mothers.

The supplemental Vitamin A i1n this study (7.000 TV, »s
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(1983
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101\‘0‘.\
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(Wounoue et al, 1975, von Lenneget et al, 1985

Bernhardt and Dorsey, 1974).

The U.S. RDA for pregnant women is </= BOOO IU and nany

Prenatal vitamin formulae contain BOOO {U (Hatchcock et

al. 1990, The level fed in this study was 7,000 |U.

This ) avel 15 3f{€ 10 this environment where the intake

‘% inadequate or marginal as observed by the level of

‘Mtake of 248 - 1399 ug B-carotene and 0 = 383 U9

Vitimin 4 per day.

The LD LOSO is the

50 for y,tamin A has been calculated.
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sl. 198g). The LDsy for sonbeys was estimated to be

168mg (0.56 x 10° 1U retinolskg.

The nighest dosage fOr each Specie waes <50 times  higher

oN 2 body neight pasis than the human RDA vor \itasin A

"Mich 15  appronimateiy 0.06 ag (110 1 retinyl
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d] ¢ ) LN
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ex
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Fe%ponse to the incresse in the plasma Vitesin & levels
" the subjects. This cbservation is substantiated by
the evidence of Gebe-tednin end Velguist. (1963).  Threy
obBErved that Swedish infants’ livers at autopies had
higher Vitamin A levels than Ethiopian infants.,
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*Upplementation does not affect TTH the same way it
éffects RBF (Mourey et al. 1998). KBFP haw only one
Binding g, te for retinol wheress TYR ham four Ddinding
#tes for RBP. This suggests that REF will be secreted
‘N response to the available vitasin A in the liver but
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"iug‘Oested thet oxidation of retinol to retinoic acid
increased in order to provide adequate retinoic acid for
this purpose.  This in turn increased the levels of
albyumin required for the transport of the retinoic acid.
Al so increased slbumin levels may be required for the

8¥ntheg s ¢ RBP when there 15 & constant supply of

Vitam;n A
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S5torage 1n the liver.

There were no differences in the RBF. Albumip, TTR

levelg ;1n the aubjects and the controls. Also VIEI;III'I A

"PPlementation had no effect on the Apgar Ecore, sew.
birth ot the neonates.
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ST which 15 approximately B88% of tne| EDA| 87

2400 calaries.

Th : .
® Mean protein intake in this study was &5 #/- 27g per
day. This amount 1s 86.57 of the recomdended 1ntake

{70 .
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ma ; - _
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day was 3059 U whith i1s about half the RDA for glquwt‘

waomen.

The ¢,nd: NG sn the present study therefore suqgests that
the g.et of pregnant women in this envifonmént may be

highly deficient 1n i1ts vitamin A content and the

Congequences nay be grievious for both mother and <hi)d.
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v
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shown high correlation between the prevention of cancers
and  vitamin A levels in adult population (Wald et al,

1980) .

Also ctudies bave shown that children with adeguate

Plesma vitamin A levels and liver stor@ may be protected

29alnst gome childhood diseases (Feachem, 1987). Though

i 1 S|
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