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ABSTRACT 

Tht• •tudy was de•toned to tnvestl9ete v1taain 

nutr1t1onel atetu• of pregnant end non pre9nant non 

lectet1n9 N19.r1en woaen. The bR11ef1c1el effKt• of or-al 

v1tea1n A •upple•entet1on was •l•o 1nvest19eted 1n the 

pregnant wDflen. 

Tha •tudy we• carried out 1n three phe•e•1 Phese one was 

thl! cro••-•ectlonel study carried out on 22, 98 end 61 

pr•onAnt women ln the l•t, :?rid end :S,-d tr1-•t-•. Th• 

contr-ol• Wfi're 35 non pregnant non lectet1n9 -••• 1n the 

pr-ol1ferat1ve Ph••• of the -.nstruel cycle. Th•1r •o­

renoad froa 19 to 45yrs with e •e•n •oe of 27.9•/-

6.92yrs. The subJects war-e rend-ly •elected froa both 

tha University teech1n9 end Adeoyo hospitals, lbeden end 

tha ctudy tested for • period of nine .anths. 

The result of the •tudy shoooed thet IIX of the 

had pi•••• v1taa1n A levels In the deficient 

20uQ/dll while 60X h•d ••r-01nal values C20 -

aubJecta 

r-an9e (( 

29\,gldl I. 

PI•••• vlt•�•n A levels ••• obsl!r'vad to dKrea- •• 

pr..-onancy Pr'OQressed <P�0.051. The level• of &-carotene 

-re however Observed to  be 1n the nor-I ranoe,

Tha •econd phase of the study w•• das19nad ta det-•tne 

lha adequacy of vlle•tn A 1n tha body ustno the rel•t•-
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women •t di f fitrent trl -stitrs of prl!Qn•ncy and tan nan 

prl!Qn•nt nan l•ct•tlno wo-n were studied for • period 

of five weeks. IJ.6X of the subJects h•d RDRT v•lues 

ore•t•r th•n 20X which Is 1nd1c•t1ve of liver store 

less lh•n 20ug/g. This level Is •ssocl•ted with 

deficiency of vtl•mtn A. 

The l0n9itud1nal study••• the third phase of the study. 

This pha9e •panned • period of IS.onths. Twenty e1oht 

praonant wo.,.n were supplem..,,ted with elthitr or•l 

vitaaln A or laclooa In oelattn capsule !pl•clPbol froe 

the 14th "eek of preonancy until 6-ke postp..-tua. 

V1tam1n n supple"'8ntat1on aa1nt•1ned the p•cked cell 

volu•e <PCVI, ancre•sed both the pi•••• vlt••tn A M>d

rettnol b1nd1no protein IRBP> levels 1n the v1t-1n A 

�upplemented oubJects. Thouoh the neonates of aothers 

supplealtftt•d with v1ta•1n A had hlQhitr higher birth 

.. eights, plas-.. and retinal blndlno protein levels Nheu: 

coaparad wath the control•, the dlffer8'\ce -• ho evww 

not SIQnlflc•nt. The levels of the pta ... protein• 

....-e ot>served to d9e.-e•se SIQnlflc.ntly during IMao."r 

and 1-.dlately postpa.-tua, 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



• 

vi 

pre9nant mothers in the longitudinal study revealed that

the pre9nant women in this environment met only 47Y. of

their daily requirement for Vitamin A •
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C ... 
- -

I •• 0 
- l. t,) • 

�ltnouon ,,. 1c-00rt.once ot \/1tam1n ,;\ 1n Nutr1t1on nai; 

oai,n nown ·or aln,c,st a coJntur. ,.,t 1ts rc,11.> 1n 

�taool1am 1a ooorlv una�r5tooo. 

1, numoer ot "'"l ,0ol 1c rolCPs naovo DP.on aecr10.-o to tn& 

tnaao 1r,c.Judo its functions, 1n v11,1on. growth. 

rooroduct10n. ma1ntonanco o1 eo1thel1al calls ano immune 

oro0ort1011. 

howovor haoli not been fully 0Nolao1nod ••coot tor its wall 

fho.npson 

ot •I. lqb41 Ho.,•11 •t al. 1q1,,11 

Pull1a� Pt nl. lqb�I. s�vare oaf1c1encv ot V1tac1n .:\ haa 

BOOClfJ• SlUU1PO. 

,, rano• tro"' ial 01sruot1on of th1> costrou c11clo ano bi 

the Junction•! :one of the olac1>nta, and di foetal 
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conqen .. �al 

0,. 

O"T 

to\l"l1Elr", 

tol""met1ons. Jr,e '1Al urc- 01 

,0;,tes. 

congen1 ta I 

At tnP 

malformo\t1on 

could not be

d�car�a1nod until e,�acnce woe adouced to o"rnonstr.-.te 

that r�t1n01c ac10 would corr�ct tno non SOC!'Clf.1C 

ctfcct<" ot 1ta,n.1n A dot1c1vncv t>> ceot tnono of � 1510n 

Ana roorooucr1on <Thornoeon ot al. IDbA: Howell 

JQb41, 

et .:\I•

v.-r I ou& lll'C ru,r, 1 i:mc novo ooon oos tu I a tll'd to o o I� 1 n tht!' 

oasvrvod re0roduct1vc, funct10na ot

oer.1onn tr., totl that r. I I I

rooronl1Cl1 ;p r,orfor111anco 01 tc111nlr• rabb1lG H,>, 

I ondl\ I I • 1'1'5b• c:21 )'ln\i,wo 1n tru· ron or .on 

IC<.w rd. 

al tlJ 

1"r09or.t11ron�, =.tl1a -rtvdro v-prP9-t.•1u: - ono

pr09n11nolen-, 1n prognant r11t• IOanoulv .,i; ,,Ii 

tne 

,,no 141 aupoortna urv,., I of l'"P• i>nd 1actAl10n 1n tho 

r,ar.,• ,r, ,nout � ot A I. 1q" 111b,. 

-
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ret1noS c.;an a 

disturoance 01 steroid normone oroduct1on 11ltnou9n tne 

� tent to wn,cn this le11os to tne ovor.;all 11110a1rment of 

re0roduct1ve caoac1tv 1s not clo r. 

ii I I owed to 

orocoed to term 1n rabbits and p10e wn1rn ar� roco1v1no 

m�ro1nal �mounts at v1t.;am1n A 1unt suff1c1ent to �ro en 

total rasorot on of fetunes o n19n 1nc1uence at 

Tho tvp<> of 

d<>1ac ts deoend!I on the t1m1ng .;and d,,r.-t10n 01 t.na 

a I • (197QI, �n ,. ;; tudy of the 

m.:. I for,.• t.1on. 

amtirvoes ,n.•

It we• thon eu991tsted 

orooont with milder form Of 

O"Toolu 

11-ttoct of 

oo or ,Qd 

pr1moto 

, 1 t,1u111 n A 

d11f1ci<'ncv · ,one. whon c:OJ110llr0d to oth.,,. m•11>m,11la. ,i 

0011•1bl-., 

dttr1butod to v1lom1n A 0011c1"ncv have buen repartad 1n 

hum�n �ubJocts C9ataa, 198�'• Tho av,donco tn,;ar 

uni;o•0l.1.c11tPd v1t•m1n A dof1c:1ancy c:•n tia tero1lo9en1c 1n 

num�n 1s howo,er 1nconcluo1vo. 

Thuo 1t 1v eop�rent th•t there LG a cr1t1c•I amoont ot 

v1 t•mln ,1 rooUll'Od for aucc:oa•fu I reproOuc t�on. •N"•

and >robe ,1q44, d•�onatrat�d that Ol'o9nancy •�l'DC�d •n
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increased oe�and tor v1t�m1n A. Tn1s observation n,s 

been coni1rmed bv other grouos (Howell et al, ... ',4: 

T hOfflO!IOn et a 1 , I 9641. Howe..,,er the c t am ,,nt of 

-.,1 tam1n A roou1rad ln order t.o •'l'lt."" t op-c:1.m.- nec-111 .rar1es 

•Hth the d1tt1>rPnt phv,-10Jog1cal stata,:,. T� adequacv of

,1tam1n A 1ntal� during oregnancv will daoeno on the 

orwvalent food culturoc ac a1ctaLeO b, tho googr ph1c�I 

=ones of th1> worlO. 

MATEF<rlAI S TATllS OF VI TAMl N a_ DURJ •1G �EGNAtlC) 

A numbor 01 stua,..,.r navv oesc,.ibed n1gnt bt1ndn11cs a11d 

1mpa1red darl ad,ptat10n 1n pregnant women roce1v1n9 a 

dll't 1n,dequate 1n 1t,i ,1Lam1n A contanl CR0dr19uo,: and 

Irwin. 19",l. 

lhl> 

hal' 

Al90, a decrease 1n pla�ma ,.vt1nol le,el• 

cour ,e ot pregnancy, ano >n 

boon rPportvd (Full1�m 

1nCf"'O.lCO pout 

19�2. 

VellolachaJ.,rn "t .-.1 !9t,_: tlcOan1tv et. .,I, t9b9,

I "v" I c 001, t r •r tu"' nowever 1 s not suo t,111 nnd "nd v .. I l.ll'S 

111av f11ll to del1c1wnt Jovel� 1f 1ntal,o ,c not lncr• .. el''1 

, Luna 11na I 1 mt:J I o I q,1 ;:;, • 

Stltdles no"'o ,,Isa rov11aled the lnAdeoou;aey of t.ho ln�al • 

o1 v,t�mln A �no ltS orocur,or amonoat wo�en 1n 

a"v�1001ng countr1e& lfiodr19u�, ,nd lw)n, iq-: 1 Oat••· 

ic1e:; 1 Lo Fr.,nc01• "t ,.J, 1Q811. 
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clearly dir1ers rro� that of the oLner 1.10.10 �ol uo I e 

comocnen t1a ot tne DIOO<l. H I ev .. I

decreas�s �" oraonanc� tnat of �1ta��n E and ether 1�010 

soluole subSt-'nCP" increases U noop "t. •I, 1o:ra1. Th1i;; 

ai;;soc1ation witn r�t.1nol 

01na1nQ protein 1RPP1 .,nd transthyret1n I TTR 1 • In

c:,regn.1ncv. 

the aecreas" in eerum �lbum1n 1Hvtten ano Leltcn 1971). 

1 t wai<> tnererore •ugQP• ted that both albu,,..1n and t<EIP 

oroouction mav a• controllea the same way. I t lG 

durtn9 pregnt1nc •• ,.5 . .  rr,ult of .1naaoa 1 , t .:>

hae,.oailution of or•gn�ncy, increased domond 1n tno 

the I ,vor v1 temin A tor au0110ouen t use dur-1n9 I •c. t t1on. 

rRAr,SFEB QE. VITAMIN r. � FROM MATF,'3NAL, 
FOE:Tt,Jj' 

STORES TM( 

In tnv rat. tno foot.,I I 1v11r ACCUOllll"l•• a at0al I out 

ro,.arl o>Dly con•tant a,oount of v1 la,..ln 1, during 9oatat1on 

cnoore, 10111. 

Tal�n•�h• rt al, 1107�1 touno that the conccntrat1on of 

v1ta,.1n A 1n lhe liver or neonatoc .nc�•�•vo 1,4 

100 

fold 

•old,
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1nta•e�. 

c0ncentrat10n 1n the neonatE� was ooser,ed OP 

suostant1allv reducoo. 

�,., ahasn1 et al. J9-- 31!!0 touno th;,t accumulat10n of 

1t�m1n A 1n tne c0nceot10n followed a comole� pattern. 

Ouranq the early stage� 1d,11v 7 

.-.ccumulatoO to a h19h c0ncentr3t10n 1n 

Q) 

the o I .\Cen ta 

From dav 9 - JI, the concantr.>t10n T1>l I aDrl10tlv to la!ls

th•n :?O:. ot tne 1n1t1;,I pe.,1 .and dur11"10 d.-.vs 11 14 

t,otn v1toilm1n A .and R13P i\ccumulilted 1n parallel. Our1nq 

and accumul.stod v1tam,n .., .. no foetal · tore!J 1ncr1>;;,1.od. 

c,,, 1 and P•rl 1n,on tn.,., there waa a 

rrouct10n 1n thP oln,imn 1t,m1n •• IPvelli 1n prl!qn,.ncy 

in tne oarlv 5th to 9th waoka �nd oftrr thP. 36th wew1 ol 

oo&t.1t1on. Th0u9h Lhuv attr1butod tn1a to tnw etfect ol 

hor11one ... tno trcno 0011erved 

folll'lw& th• 0bs�rvat10n mado oy Talahaoh1 Hl al (19711. 

It re,eal�O thot tho t1m1n9 or the oroo 11'1 pl�om, 

to tho 

oorsod nf sncroa•ed concenLr�t,ons of 1t -�1n A 1n tl'IP

f01>tu•. 

th.at 

thn nuonlv of V1\om1n n to tho 

alD.,.v• 1a 
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m.ternal 

M11mc11n coro olas.e,a r-et.1nol J�1,rels na"e •,o--�-.,;er bean ohown 

to ne 1 ower t.nan t.nfJ' corregpond 1 n9 ima ter-na 1 1 ovc- l '15. 

1Lewis e� al. J047: Vel atacn?lilm e t  .-1. l9o�l e c&Ot 

wnen mi'tern4I 

rcl �t10"�n1.0 m-'·' or re-·.·, •rseo <1"1c laron and 

Rodrigue::, > 1.-w1n. 101:-1. 

,.-.rd. 

t:FFFCT QE. VITAMIN A SUPPLEMENTArJON ill PREGNANC .. 

,evc.-al .>ttomota l'h\V<> been made to 1101'110 the 0.-onle,11 01 

vitamin A d�t,cloncv 1n pr�Qn•ncy through orill 

,uop .. AmP.n l 10n w1 t h v 1 tamin ,i rang 1n9 from oS�l - Ou�)Cluq 

da1lv w1tn v�r,1n; de9r��s o1 �ucco�coa4 

Le•U:t c,t. .. 1. 110,111 1ouna that :,·11)('u9 v1tam1n n or tile 

eau1valent Amount 01 ��rotene 91ven db1ly curing tnP. 

I A!! l 

lovc,I� ,n tne neon�tes bu• 

In Cow� and 0190, 

to tho rt,o th1>r 

laroe c10 e of caro•nne tn contra�t were entirely 

�•lhout •ffoct an 

Vcl.•t•chalam ot Al 

nay th.-oughovt •r,nt '""t tr,moa.t"r ot to 
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�wel e malnour1shPd Jnd1�n wo�en wno aoo�rentlv �ad �erv 

I ow diet;ir..- �ources. •nd ot>ser ed s1gn1 t 1c.;n t h1 gner 

cord le,Pls 1n th�m th�n 1n the unsupplemented control5. 

Lund and 194� olso s�owad that thl> 

.-00ur c4 ma1ntenance of riorm;.1 

Ol 1 tAll'•ln A br uoht 

,els of the ,1cam111 

the niott-oer "' t>tood tnrougno"t lh" cource o1 prr:gnanc:v.

Thov 00.orved thnt "" •mount gr�.1ter th:in tn1s. lcvi,I , . .,e,

1,11tno11t bene,1t undor normlill c0nd1t10n&,. 

R, TI Ottfl.!Ji. FOP THE; !; TUOY

V1il" n A 1� an essential nutr1ont 1or normal orowth anc 

devoloomPnt. Since oregnancv 1, o t:l�L or :ict1ve 9rowtn 

for botn t:h<> mQ t her ,na t.hc foeluo 

tnore1oro do•or,oa aoacta. , tent1on.

t hi I'! cr>r10d 

Chronic v1to,..1n II do11c1oncy olague11 monv devolop1ng 

reoions 01 lho worlrl .,1th 1ts tr,,01c <co" equotncc• auc., 

ft9 1ncroasna morh1c1tv nna m0r•al1ty. d1ffaranl •l�goo 

ol evo :,tfoct�t1ono �nd bl1ndn1t•s o�sdrvaa mootlv 1n 

�ntldr�n. H1ldnr ,�rmu 01 v1t,m1n � dof1c,onc1 hav� �I o 

000n 0011or-v.,t1 

lq/'91 nd 1•apec1al ly 1n ch1 .<lr n und,;tr ::. �RA<• of "9" 

Olurln, (IQ70l �nd �n1�••h�un 11'9781 �leo roportod c�1eu 

8 
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01 •eroohthi'lm.1a J.n ch1lorcn 1.ander �vrs ot 91::' J.n lb�"a"' 

aoo the;>e 

conducted w1 th re1e-rence to tne 0.aed1atr.1c �gt'" ar ouo. 

h0,01t�I b�eed and d1se��e related. 

Jniorm�t1on on the �itam1n A ��atu& ot women J.n th� 

reoroduc t 1 ve age group 1 n N1 q•r .1 a 1 s r,on e 1 • teri l 

from ctner ccuntr1P� h.! ·e houn 

pr-egnant womr>n espec1«l Iv dL1r-1 9 the I .a�t ha It or 

0re9nanc mav be 1 tam1n •• dP1"1c1ent theretor-c rtJt1u1r-.1no 

11u00l11m1>nt.-t10n \Lund Dnd I 1n:ble, 1q,1:;, Venl -'tilchalam e• 

"J. 1116�,.

our, ng pri,gnanc� and tor lh� n�onato pootnatallv 

ac,0i,n<1an t on tho ornor-lPl)no\nc, v, tom 1n n s ta tull ot 

motnera a• woll ilG 1ntalP during pre;noncv. 

,tuc11en n:i,r i,no .. n tnat • a1et lldt>QUc,lu tor nonprc,9n:1nt 

non lactat1n9 wom�n was AIDO adequate dur1n9 

�r,mn1>t1>r- of preQnl!lncv, Ouru,9 tho -acond 

!!IIOPl""'entot,on 

nPl!Cled 

an ordor to m.:1nnt;,1n the 0lesm11 le,.,la 

ot tho _.,t,u,un ,n tnP mother-a Cl!und and 1 1mblo. 1q�-.,, 

llCw lhat 

t1111 tr•n11for en' \ll t:u111n A fr 11 tt,e molh.,r LO tho 

1,; t11"Dl'ndPnl on \hi, "'atvrnal .,,1,...,1n I\ t.Jll\ls, 

C/ 

foc,tus 
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and 11.,r,r 1t,;rr,1n A 01 t"e1r 1oetuses at .:iutops,.

Swedish mothers had s1gn1t1c>ntly h1gncr ola m� 

A levels th"n the Etn1001an countQro.:irts. AJ_o. thL' 

tor : months while the Etn1001an foetusr,s hod 

�uff1c1ont fa� onlv 5 d�v Gr,,,.ori:,-Medh1n .ind 1J.-,lqu.1.!i>t. 

1<>8•!). 1 h1 ruugc!l t both tne c p,i101 I 1 tv of th• o.:ir l �· 

to b,11ld stor� ay hell " tho 1ntluence of

,1,other s ,1t.,m1., ,� ntatu'li on thll 1nf.tnt. 

the 

It 1r. h19hlv te,not1n9 to ,;or,culotr, th,t the orotect1on

, ro,n ch1 I dhood 01111>.tr;e,; which T 1 tom1n 11 -QaMS to J1 fer 

(FeJchem. 1<>871 will b, 

tna prpvalont /oQd culturoc, 

the pooul�t1on: 11nd �, 

10 

sur�d 1f ad•ouato 

tudv : ll 

food 

cont1.nuum bcttwoon

1nformat1on UNIV
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1. Pl.;,1am;, v1t�1111n ,.. levels be,c,w _'ug al 1s

2. 

v1t:,'ll1n :... c:ontant and therotor-e 1u 11 '10t 

p tr.- V1tAm1n A th;,t or<>gn;,nc:v rcau.1r1to. 

1n 1 ta 

0r-o,1de the 

in � control population af �pp;,rontly n��lth) 

'Tlonotruat 1n9 ncn-pr-t!9n11nt non-l.act11t1n9 

:? • 

(.) cro - oct10n"I study 1n 

aur1n9 dlffer-ont tr1me•t•r•· 

-

., . To •ll.ldv I.he aff1>cl of s1.10ple.,ontat1"" 01 

•I •

I I 

11dult 

progn�nt 

&l• 
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C H A p T E R T w Q. 

HISTORICAL BACrGROUND 

In 19"5. McCol lum ano l>•"'"Q ••t> <>r"od "fat r.oluble ,\"

9r0,1tn 0romot,nt;1 1;,ct r 1.>olatod frolft animal fats ;,nd

11sn 0119. They ariowod 
fOd A d1ot 

cone1st1n9 mainly of pol1�hod r1c9. c,ee1n and ,..,nerala 

01d not devi,loo norm;otly unleee th1� r.actor was oddod. 

Drummond 

n�med v1tam1n A. 

and wae aeeoc1;otod w1tn the yellow �;orotonc� prosont 1n 

nlant• l�te•nt>ocl �no Boutwol I I 1q:!ft1. 

Moor• in 
tnv cJrotono� wore 

.. tructur.al lY relatl.'d to v1l""''" A and wor-, c:ol\vnrtf!O 1n 

v1vo to tho ..,lt�m,n. 

"ynthP111�1,r1 Ln 1<>::,o by 1.,.,..,. et ,111. and tnhofen et al, 

I� 
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l"uMEIICLATURE �ND PROPERTIES OF VITAMIN � fil!R
PROVITAMIN 

Vitamin A 1� d qener1c term u�ed for all compound�. 

related chemically, that e h1b1t the b1olog1cal act1,1ty 

The na,or naturally occurring form ••

v1tam1n A 3lcohol 1ret1nol> f10. 2-1. Other forms are 

a I dehvd• 1rrt1n.11I• <119.Z : . In gonorol retinal 11>

usad � ,n0nvmou1.lv w1th Vitamin A <Goodhart [ Shi I Ii,.

RRt1no1d• on the other hond include both tho 

n�tural formr of v1l<>m1n A and gynthet1c an,:.loQ!' with 

or without biol091cal act1v1ty 01 ret1nol. Ono l.U of 

Ret1nol aouiv.,lont • u•ed lo convert .>11 •ourcea of 

v,tam1n A ond carotnno1d aub1.toncaa 1n tho d.et lo 

GlnQIG' un1t1 One ug of ret1nol l.G b1olOQl.Cdl ly 

�au1volcnt to b ug ot 9-ciroten� cB-C �nd 1: mQ of �•�ed 

d1�larv c�rotono1da. 

V,t,,.,.,n A occurs 1n t"'o com111on forms. V1ta1111n 14-1 or 

c-onto1n1no 

corliOn .. 1t.10 chinn. V1to111111 A Act1v1ty 1n "''"'""•'• ,,. not 

only fnunt1 1n lhl' ret1nol1> but ,1111110 pro,..1d1nl by certain 

I • 
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CH3 

Fig. 2-1 Vitamin A alcohol ( ret1nol} 

CH3 

OH 

I 

\\ 

Fig. 2 -2 Vitamin A acid ( retino1c acid l 

CH3 

H 

I 
C 

\\ 

Fig 2-3 Vitamin A aldehyde {retinal) 

II 
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caroteno10s w10elv a1str1butea 1n olants, part1cu1arlv 

a • B - Y carotenes. 

v1tam1n A act1v1tv per Ee but are convert�O into ,1t�m1n 

A by en:ymat1c r•act1or,s 1n tne 1n•. e,-t1nal 

«-carotene . 111 

ctoavod 1n 1t6 centre to y1•ld two molocules of ret1nol. 

Ret1nol occurs 1n the t1��ueE of mammals and 1s 

transported 1n tn• blood 1n tho form of asters of 

cna,n lattv acid 1Goodhart and Sn1I Is. 1q;,11,

long 

V1�am1n A, an organic compound found only 1n tno animal 

I 1n!)dom. 110 a verv palo yol low <almost col.:,urloGs) 

suostance composed of carbon, hydrogan ""d onygen. Tno 

v1tam,n •• �oluble only 1n fat and orqan1c ,01 .ents.

Tno c�r�tono1d p1gmonts are compoaod of carbon .>nn 

hydrogon. Tho cr.,•t.lls of the 019monls ,.,. • .  , ovrp red 

colour bot tn•v �r• 1ntensely yollow 1n aolut1on 

<Stoonbocl, 101q1. 

c:1s-tr•n• 

Olffo,-ancoe 

i. soff\ctr 1 wn.

at tno

,-c,au It 1n9 f ro,n 

ao\1b In bona a 1 n 

,lluatr"tod 1n f19, ::-•I. 

con f 19ura t1on.l I

tho c1dn ch.>ln 

tho all­

lrana 1aomor, Nwo-V1t�m1n A 11�-cisl has abOut 8� p�r 

cant of the t.i;,toncv of the ;,,I l-t,.an11 form, and the> 11-

,� 
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• 

c 1s 1son,er 1neo-bl has 75 per cent of the b1olog1c;ol

act1v1ty of thi, oil -trans 1500,er {Goodnart ana Sn1J Is. 

Dehvdro-ret1nol h•• only about thl< 

btOIOQlCili c1ct1v1ty of rct1nol (Goodhart and Sh1l l•.

R_f'>1no_6 13Yt1nal � Rot1n01c Ac,g 

Rot1nol 1v1tam1n A alcohol I 1s the most important torm 

Of .1tam1n A. It performs �11 the �nown tune t1ons Of 

v1tam1n A since lt c,n be o 10.sed to tho otnor form �• 

th .. v 1 t.anun. Rot1nol 1a therc,tore u9ed !!ynon, mou,i I y w1 th 

v l. t.,urun A. 

R1>t1n-�1 1RC.HOI '!I ttw eldehydo -orro· ponding to rot1nol. 

It •• tho active tor� of V1•,m1n A required for v1 10n 

(Wald, 1'>6(11 11nd c;orta1n other tunct1ol'la of V1t110>1n " 

1G00dhArt �l'ld Sh1lla, 107�). The bllndnv • prc.ol'ltod by 

v1ta�1n A 1G ooec,t1c 11'1 thet tn11 edrlv stnoc� of tnu

bl1ndl'loaa cal'I only b• tr•atod by tl,o v1L�n1n. 

liet1no1c Actd (f<COOH> •• tho corr0Gpond1ng ,eld to

rot1l'lol, Whlle 1t 11upportc growth 1n V1t,,n1n A def1c1ol'II 

01'11n,ala, 1t h,, no role> tn VlSIOl'I Cl'IO .. l.t.1'19 lll'ld W,,ldl, 

106�•1. Rot1no1e ;,c;td 11llc1t.11 ""'"t' b10l001c"I •nd

blOChQMlC:,d 

lncroae1n9 

rv. aoons•• 

lb 

from col I 11'1 vitro includ1r19 

;rowlh 1actor 
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• 

d1fferent1at1on of embr·,onal cell'5. 

pre·.,.ent1.onof 

�1rus 1n1ected cells and the rewers1ble 1nh1b1t1on ot

orowth o1 human breast cancer cell lines 1n long terl'II

Retin.sl 

The structural formulae of rot,nal "nd 

relino1c acid d1ffffr onlv from that or rot1nol by hav1n9 

1nother funcl1on•J qrouo on c�roon atom IS 

�nd 2-J l.

c�roteno1d• e,1st� •• a- B- and \- caroton•� and 

tyc:oponv. 

11 tne c:arot�n01d� 1s 

1mport�, t 

ymmetr1cal 

moloc:ule cont,1n1n9 two B-1onono r1n9• connect�d by a 

0-,onono r1n9• 1 replo.co by tho 9tructuros <tho.,n 1M 

f ,q. 

The b100otonc:v o{ •- •nd V- c:aroteno 15 "bout half that 

of I• carnt11n11 < ?ecn .. .,-;.t•r ot "I. 1q-4q). Tt" b10 I 09 1 ea I 

•ct1v1ty of lh••� c:arPtrnp1d• w1lh pr:0v1t�••n A act1,1ty

r:ltnul to 1r011 conver·,11on lo VJ. tamln 1' bv thtl 0rg•n1•0 •' 

Cilrt,gn ;,,to., 1::; •nd 15' ,;,tn ,..,11,,1t .. r,l aol1tl1ng of tho 

molecule tQleon. !Oal,, 

17 
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• 

Trans conf-iguration 
H 
I 
C R2 

/ � / 
R1 C 

I 
H 

Cis configuration 
H 
I H 

/
c

� /

R1
C 

I 
R2 

Fig 2-1.. Isomeric f-orms ot Vitamin A

CH3 CH3 

'\ � �

CH3 
CH3 

H3C....,_-.. 

� � >-:\­
CH3 CH3 

Fig. 2-5. f, - Carotene 

cx-Carot<?nl? 't - Carotene 
CH3 CH3 

I I 
.,.c � qC, 

CHAIN----HT \:CH CHAIN----HC CH2 

:3i)c /�H2 11,c,c tH 
3 'cH2 H3C / �i-( 2 

Fig. 2-6. lsom�ric forms of- /J - Carotene 

•• 

, I 
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_( 11 l: 

V1 tai=i1n k 

r.He:MlCAL <>1'!{1"1:0TIE­
P?O'-'lT�-,1�, A 

-

o�
-

.'IT �l!J 

Reunol melts at b- to �� •nd h•s •n •o�orot1on o•x••••

v1taa1n is 5oluble 1n fats �nd 1n all th� u�ual orQ�n1c 

sol v�nts. 

to proteins !Bold1noh et al. 10�11. Retinal and 1tc 

fluoro,icttnce. Tna 

f luor.,ticPnc• of r-otinyl oster5 1n alcohol 1c t1olut1on 

rottnal !Marton. 1041 l.

y1nlda 

Thi• "•• lod to thu uo� of 

,r,an9anoec, d 1 o• 1 de 111, •n o 1th1n l to con,.nr t • 11 v I 1c

I 948 I 

at roe"' to111p�ra\ure 1n Lho prononco ,-f 

I 1th1u01 '"'""''""'"' nydr1d• r•duc•• V1ta1111n A aldahvd1c,•. 
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Ro�. 

tti. •- effect •Bra--> and INld. 14'56>. 

I !9M'" ,\ i•!i !QI!

Ret,n.-1 •• ,aoaer,:ed bv a po.ur• to l19ht. E•ch 1soeer 

91ves • ate•ov at•te a1 ture of all poaaible 1aaoers 

w1tn t,,.. •11-tr•n• ret1nal alwa�• doa1nant ,ero-n and 

w.-Jd. 19561. Ther••I ,soaer1:at1on of aQeoua solut1on• 

also occur-a CWald �l aJ. 1q551. 

i"llfbAlllY !2 •51d1 

Vat •in A ls ewtr•••lv sena1t1"• to •c1da: they can 

c•u•• rearr•no•m•nt of the double bonds •nd dehydr•t•nn 

I llenlttl ot a I. 1'1�51. 

Colour-cvtCtJP'Jt 

�Idle ra•o•nta 91ve tr•na1ont bluo colour react,ona 

.. ,th 'Jitamin-1'1. fh••• lttala •r• uaefl.ll for Qllalltat•v• 

or coa,par4't1vo ffl04'surn11onta. The r,urple colar abta1n1H1 

w1 th •ulpht,r·1c " 1d waa I\D ot thtt t1rat •ethoda ualHI t 

trl hlorJde reaoent Canliaany 

lr1ehlor1de II\ chlorofor,at .,.,.. u•IHI (Carr and Pr-le•, 

I '121> I • Other LeN1 • •e l d auc 11 as t.r 1 f I uaroac•t..1.c aci" 

have been 1190d far qu•nt1tatlv• detera1nanl of V1t-1n 

A Cl'feald •nd Pear•on, JQ��,. 
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• 

Pr-0•,1 tilm1n A

0-car-otcne melt� �t 181 to 18�oc. In Petr-oloum i.>thPr-, 

,11-trani. 481 

iand :?73nm 

e -c,1rotone has absorpl1on mA :1m.i at ·15:S. 

<�ncnm01ster- nnd Polgor, 1q491, Pure 

"Y" tho t1c. 

ctr-v1ng 1n a high .acuum drv1no piatol. 

;, I ter

has Abaorot1on 

n-c Aro t,:,n1> 1 

c-hlorotorm 

r<'ad1 I, i.o I ubl c ,n ct1rbon d1sul �1hldc. 

CArotDno t• rA�1dly n ltlt•,�d Jn a1r g1�1n9 d colOL1rl�•• 

pro�uct. Th10 procc�• ,� accolorated b� lsqhL. 

l 11,:, mowt carol�no1d•, c•r-oti:,nc orod<acoi. colour Mllh 

v.ir1ou� r•a�ont&, ,nclud1ng oulphur1c �c1d ilnd n1tr1r 

bc1d (l ramor �nd Juel Qr. ,q:0 1 •

tr 1chlor-1de, 

cnroll'nu v1i,ld1n9 :, bluo colour. The re-or: lion of

,nd lo•• spoc,�,c h�Y1ng two aboor-pt1on ma ,ma at 40C,,,a 

•nd IO�<•nm .,. ,.110A1n5t b;?Ona1 far V1 toA1n 11.

l�b�I. It may bn 1nduc•d OY rofluN1n9 the p19ennt 1n 

oalYOf'I� hy 1llu�1n•t1on, by •ro•t�ont Hllh •clOB 

ZI 

• 
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bath 

•�atena1da with prov

ln cantrest, tti. rat 

iQnlficant aaaunt• Df 

they an canv•rt prav1taa1n 

(Thoapsan •t • .  I�. 

i�rtant orvan 1n al act 

A ta tha v1t .. 1n. Tti. l 

capabl• af carrylno aut 

Shill•,1974). Tha 

solubl• enz ••• 

r•tinald•h d• �•ducta ... 

J•A •IJ• Df 
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• 

low ,no\ CCU l .ir-

w�1ght and shor� cha..1n ratt. oc1ds (Prcwn and 9ln�r 

10451, 

'fhc m:.10r d1&tarv torm of .-1t mu, A 1 I •

tr�n� ret1n,I e•ter�. 

lhe 1ntcet1n� b, p�ncrentic rot1nyl ester hfdroldG� �nd 

the rQG�lt1no ret1nol 1s thnn obsorbed 1nlo lh&> uc���l 

c<>I I. F,.t..1nol 1n the mucce,.! eel I 1nuwly .-.oscrbod or

newly uvnthn�•="d from carct�nel 10 ,.,,eal�r1t1 •d with 

lon9-ch�1n. m,inly •�turatod tatty acid•. and th• 

,nt1nvl <>eterE arn abeorb<>d 1nto lho bod/, mo1nl 1n 

,waoctnt,on 

chvlom1crt"ne 

Hith lymph 

n,ntobol1tm mo�t 

Ch)' lom,cron,;.. 

of •he rnl1n�I 

Dur 1 1g 

0 l I II 

r-r.n.t11n w.1 th th� cnylam1crono ",-.amnantG 11

• i1111nd oro raraoved 

from th• c1rcul�l1on almc�l c cluc1�01v by thn l1ver 

IGocdm�n nl ol. lqb5l. � amell portion ol lhn 11bGor1>ec 

ls o 1d1�od lo rat1nal and rurt��,. to rc,t1no1c 

,c1d <F1d9<- at .,1, 10l,O). 

rotlru•I can bo ab11ol'"bod 11• •ur:-h but 19 ma1nl� ,-.,.i.,cva 

and convertnd to ret1nvl e=tcr w1lh1n th� mucosa

ut al. l'1b�l. al I houQh o port ,on •• con c-rtea 

to rat1no1c ac�d (F1d9., al .al. 141C>8 , 

r t1nvl e Lora ,n c"�toe,ssrron• lorl"l<'O in lh 

-
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r-etin l 

•• the fr.•• I ohol,

tr-ansp0r-t protein 

r.et nol then trav•I• 

Onl IQ to 17 P•r- cent of 

blood in nor-aal t,uaan wb 

1n the ••t•r- for-a, 

v1taain A intal�, 

cir-culat1no blood snc,..•••• r-ap1dl•YJ11•,

af the Vita 1n A w•t•r- ar.r-�Ying 

t'h• vut vj,,. th• l aohliti.e•·11Y& 

The blood •• •l of V t .. in A 

,.. •• ,.,, ••• •• lesi,g ..
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s1nole b1nd1ng c;.1te •or one molecule of retinal. In 

plasma. most of RBP normally circulates ao the ret1nol­

RBP comple� lholo-PE<P>: the usual level of RBP 1n plnsma 

1s about 40-50ug ml <Goodm.ian, 1'18(1>.

�E<P 1nteracls strongly ••1th tr11nsthyr-ot1n 11nd norm"l l'-' 

c1rculatos as " 1:1 molar prote1n-prote1n complex. In 

"ddl I 10n to 1 t 1l rola 10 ...

transport.tr11nsthvrrt1n play11 a rolo in tho 01nd1n9 anM 

or thyroid hor-mnnes. The torm.,t1on of the I DP

tr•n th rot1n comploH Qarvos to reduco tha glomoru>�,­

filtr-at1on 11nd ,-.,n11l ci,labol1s111 of RBP <Good1r.1,11. 1qoo,.

Pla�ma RPP lavals aro low 1n pnt1ontG with l1ver- d1•0••• 

but high 1n pat,ants wit chronic ron11l d111oaco. Thoe� 

f1nd1ngc rofloct tho fact that RBP 111 pr-oducod 1n tt-,a 

l1var 11nd ma1nlv catabol1sod 10 thr l1dneys. 

Thr tran,.thyrot1n moloculo lo a otablc 

c-ompoc<"d of to.,,. 1dont1col !>ubunito with .a ...al cul.ar 

w 1ght or 54 ,Q8(1• Tranctnyret1n appo,u:• to conlA1n f-,ur 

1und1n9 .. 1tos tor Pf<P !Goodman, 

tr-enapor• 

syetom 1n paliento with pr0tasn-calor1w malnutrJt1on, 

who h•vrr bovn to,,nd �o nave docri,es•d c:onc nlrat1ona o• 

pi••"'• llf<P, pre-albumin, 41nd Vll•ou•, I\, Leno lt'llal o f 

�1otary prololn and calorsoo 10 truq�rrntly accoapan1od 
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bv an 1nadequat11 1ntal·e of V1tam1n A. How,.vl!'r, Rven 1n 

ca!!l,.!!I of malnutr1t1on where there 12 adequat,. V1taffi1n A 

1ntale. 

reflecting a funct10nal 1mpa1rment 1n the hepat1r 

relea,se o1 V1tam1n A bec.:iuoo of defoct1v11 production of 

R BP ( Goodmo11n , RBP 1G reapons1bl� tor 

del1-.1111rv of ret1n-,1 from th,• liver to the 0 tr.,-h,•pat1c 

s1te• of action of tho v1tam1n. E-.11donco 1a ava1laDIP 

that this d1Pl1verv procff&S may 1n ·olv� �pec1t1c cell 

1111rfacff rrcrptors for R£1P IChan o11nd Hol lor, 19/7). Tnv 

rrt1nol lhua cnrr1Pd •• del1v�rr.d to th,. 11pec1f1c 01te• 

.,i,c,r,. 1 t rntora tile col I tor auDsoquont ffi, tabol 19ffi •no 

action. Tno apo RFP rr.t\1rn1> to tho c1rculat1on. .,,,oro 

1L sho••D a reduced ,t11nity for tran�thyret1n and ••

,111lectl"t1IV f1I trrl'd b'( lht' ,-rnal gloml!'rul 1. Stud.1rc 1n 

thr ,-at and 1 n  humana have su;qasted that Vitam1n A 

to"1c1t11 occu,.!!I 1n v1vo. Thl!!I nccur• when tha lovel of 

V1tam1n A Ln the body 1• such that ret1nol bo91na tn 

r:: 1rculat1P 1n DIIIOl'llft and to ba prnEentad to "'""'b' ana:i, 1n 

a fo,-m othar than bound to R�P (Goodman, 1°80>. It �•• 

linen 11u99a1>tad lhnt tha nonrpac:, I 1c nd l•nr11guli1tecS 

dal1"ery Qf V1t�m1n � to b1oloo1cal ��•b�an••• 1n 

contri18t to ,n� �ooc1fJc nnd ra9vlotod del1vary v1e 

RVP. la"dD to Vitamin n to 1c1ty. 
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th.-t 

t 

RBP 

control the rates o1 RBP production and 

thP liver. One 1actor that !!poc1t1cally 

•ecret1on trom the l1vor 1• the 

nutr1t1on.-l !!t-.t•, .. of th1> an1m.,1. 

sacrot.1nn 

regul:.ten 

v1tam1n � 

soec1f1callv blocls tho secretion of RBP from tho 11,�r. 

co th11l pla&ma RBP IPv�ls fall and liver RBP l�vrl 

rlSPII, 

1111c re,t ir:>n of FcOP from the ., pan dad I 1 ·11r poo I 

dat1r.1ent rat• 1nto lhff plasma. 

not bloclod by 1nh1b1tors 

This rel�AllO of R8P lG 

ot protein 

1nd1c:11t1n'} thot 1t comoll from tnc, o p.andod l1 .-er pool of 

R�P. rathrr than from de novo proto1n svnthoD>ll 

<Goodm:.n. 1q7q,_ 

'fho bloc• 

nap I o t 1 on Ill l'll!Jhly 

1 tanan A

pllclf1C: for- RE•P. Thus no,thnr 

V1t.am1n A dPpl�t10n and del1c1oncy, nor rot1nol 

rqp)Pt10n of defic:1ent rate s1gn1f1c-ntly 3ltorod pl•NI� 

111vals of tranllthvrnt1n. Tho 1lacrot1on ol RfiP .nd th•t 

of tronslhyr-ot1n :.ppoar to b� 1nd11pmdonlly r�;ul tod 

prococco• w1th tor-m11t.1on of tha 

ro pie occurr1no 1n pla•�• after oecration of tho t.oo 

Drot,.1ne f,-c,,,. lht, livar c•I IG tGond10an, 1q791. 

7 
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m1crosomes� 

f ri'C t1on. The Gol91 apparatua waa found tn 

contain a ma 11 mum of ....... 
-- . of RBP 1n thP 11,er norma 1 

ThC!' Golg• 

app.-rl\tt1s 1-:1 therc,1ore not a ma1or 1111b-cellul<11r I -,cur 

for Rl:IP t!lther normal o r  det1c.1.ont ra. t .

lnconclur,1vo 1>v1donc,. th•t lhl:' m1crotub1.llos art u,.,olv1.ll 

1n "he �C!'cretton of RBP ha� boon obta1n�d 1n �tud,o� 

a1lh thC!' drun colch1c1ne. Sm1th et al.11079> found two 

l 1nr> of d1fferont1�tod rat hap&toma cell• 

a.\·nthoe1:1> HOP durino culture ln � 1tro. Whon tho cul Is

••era i.ncubat111d 1n > V1t.-,,�1n A tra11. .aa,rum•less mod1um • •  a

rfil�t1velv I rgo proportion o1 the RBP svnlhns1:ed wao 

mod1um lat )PvPIS of Q.I or lug/ml I !ll1mul•tod the 

roloasP of R�P from tho cell• 1nto tho mod1um and �lso 

1ncrc-"'""d the n•t ,vnthl?!>lD of socret1on 01 , .. t !!<Orum 

eEr1tio1c, nc1.11 � 11!! 11E1Ae01,1rEs

ralo of body orowlh, •• "�11 •• normal dlffcront1at1un 

;'8 
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however. 

replacP rct1nol a- • .1su�I pigment precursor, and do�� 

not support v1r1on 3nd r�product1on (Goodman. 

An1malo mAinta1ned on rot1no1c ,c1d �& the only sourc� 

of V1t:im1n A act1v1tv re. hence. boti, blind sti>r.110. 

In the norm" I .,n1mal. 

e11tre111clv amoll pr0oort1on ot tho V1tiom1n A 1n lh1.• bcdv. 

,, very ,mill I proportion 01 thi; r,1t1n1tldenyde formed from 

�-c�rotPnP rl1•avagc 1� o 1d1;od 1n thn 1ntr•t1ne to 

rot 1no1c ai: td. 

Ret1no1c oc1ti 1u absorbBd through tho portal &yat1>m and 

trAnoportod 1n planma bound lo ,serum albumin. £t dOVII 

not .,ccum,olat<> 1n thn I 1vrr or otner lt•sua!I 1n anv 

i,pproc111bla 

to morr pol,r cnmpoundD, nnd thon largPIV o"cr,•tud 1n 

the ur n� and b1la. Tho mDJOr b1t.1ar� mvtabol1tu nas 

been 1J�nt1f1od ao r�t1noyl B -9lucuron,dn. 

McCor�,c �t al IJ078>. ob�arvod tnot �.b-opo vrot1na,r 

acLd wac 1•alatod tro• 1nto,st1nus ol V1lam1n A dof1c1mnt 

r:ito g,vPn rQt1no1c "Cld. Thlo fflOtabol1to hDD Dnon 

11hown 10 r,a I! b1olo91col ac:t�v1lv, •I though lhv ., tent 

ot 1ts act1v1lv 1• not fully ur11111r&tood. Th" ,n v1vo anti 

1n vitro 111otabol ,a.,. n1 r11t1no1c •c.ld 11'1 ha,.ator ••G

1n111111t1Q111t<1d ua1no �th tracl\o•I orQl>n cul tu,... a!'l"I 
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mucoell. l 1ve.-, �nd te,stJ!I, Those &tud1a, revealed lhe 

compound, T••o of th� Pl\rlv prod,,ct,s of 

m11t.abol 1c pathway wo.-,• 1dant1f 10d .>s 4-hydroKy and •l­

The forn,t,tlon o-1 thl• e ,.,atabol1tos 

�n I m111 • In add1t1on, tho 111utt1bol1toa 

uucr-o od h1<•lo91tt1I arl1v1ly relat111 to ,ot1no1r c1d 

1n a troch al orqan Cltlluro assay, Thouo 11nd1n9s 

avQQ'1SI th t o llU•t1vo attact at ca.-ton-·l of t•• 

c"r lohP onyl tttp In 

nl ,,.1n11• ,on of r11t 1no1c 11c1d 1r-om t1s lllt&.

VJ 1et1Irl !l fil!l! Ol.VCOl'ROil:lf!! D!!Q l';fitlf•BA!:/E PlfilA{'Q!-Ifill 

V1t11�1n A la nrcanear1 to.- tho •a1ntnnanco of nor"'", 

d1f1nr�nt111t1on and of .,...cus eoc.-n•1cn of op1t1el1•l 

t 1 ,uu••. The b1osyntnoni• af n0&0 ol,coprote1n •• 

d�cr-oaafKI ln V1t min A dof1c1oncy and 

od�1n1strot1on of o cous, o dose• of 

onhancod upon 

t,ho Yj t ••• 

ar-' • 

obsorvationn 1t hos boon auggestod that ret1n0I • 

rt\ 

olvcol lPid 1nter•ad 111 to 1n al tt<1 '" c• • " 

gl coe lot,on r-aact,ane. 

rr ancl l• thOU�h lo • 

-

1111.,e. 

•• c,,, u, •

1 t ,. ' ..... 

.,..,..,.,. • ale;;·�• 

! 

•
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dol 1chol 

<Goodm.in 

1n spec1f1c gl;cosyl tr-ansfer rea.ct1on5 

1 qeo, It has been suggested fur-ther tnat 

these part1cuJar glycosylated r-eact1ons may be 1nvolvcd 

1n the b1osynthes1s of �pec1l1c glyco-prote1ns 1n 

If th1a were truu. then 

spec1f1c defects 1n glycopr-ote1n ,;ynth1n,1.s would occ"r 

1n v1tl'm1n A dpf1c1onc1, and m19ht e 1,la1n the ,rar1L•ty 

of 4bnor-mal1t1es 1n cellul•r metaboliom cvon 1n v1tam1n 

A defic1en�v since 9ltcoprotn1ns �re common �u,1st1tuontD 

of membran� syaLems •nd �re 1nvolved 1n A variety of 

b1oloq1cal functaon'II I Wald ot .. 1. 1q7q: Goodman, 1980>.

phoaph41tv has boon shown to be formed in 

m:>mmal1An c,.119 both 1n vitro and in v1vo. Thr> vn:y,,.,to 

DY�tom th�t forms manno vl rvt1nyl pho�phatc 1• located 

0r1m,.r1ly ,n t:hn rough Pndoplo111em1c rat1culucn of rat 

I iver c•I le. 

Lranafor can bn demon"tratod from the r-ct1nol 9lycol1p10 

to mombr�n• 9lycoprotv1n. 

whothor thtn occurs 1n vavo undor nor�al �...nd1t1ons 

IGoodm"'n 1 qso, Thn hypothr&lG that 

conta1n1no 9lycoprote1n� aro 

tor �pcc111c 9lycooylat1on 

obl19at0rv 1nt•r�•01atv� 

r1Pact.-1onD to.9. 1n tr,e 

synthmc10 at �ppc1f1c 9lycopr0ta1n• in corta,n t1osuaol 

LS nn 1ntr-1<JUJMQ onv, ThlO llVf>Olhtt&lS &UQQIPSlS CrlPCllbl• 

furt'1ffr 

,. I 
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stud.1.es. 

INTRACELLULAR BINDING PRnTEJNS 
ACID 

FOR RETJNOL ANO RETINOIC 
- -

Ev1donco for tha existence ot a spnc1f1c. aoluble 

Subeoquontly, thD 

r>11 i o ten en of s1mtlar but d1st1nct cytosol1c acid w�• 

alao domonstratod. 

tor rot1nol ICR8P> and for ret1no1c ac1d ICRABP> h�ve 

The maJor prop•rt1e. of 

the pur1f1nd preparation• for oach proto1n 

d1ffaront aourcos wore quite 111m1lar to each othar 

·•oth CRl.1P nnd CRl\l.1P have molocular ••1>19hts closv to

14,600 and e1n9le b1nd1n9 s,1toa for on• molrn:ule of 

01ffor fr�� erum RfP w1lh reg•rd to molacul�r we19ht 

I thn u,tra· el lular proto1na 

11how no aff1n1ty tor tranethyret1nl. 

, I tra·,10 I at ab•orptl on 11pPC tril of CRC•P •nd of CRl\l'-P are 

111 not clear, 

Verv !ltUdl.DD 

.,_ .. • 

• 

u•1r1v • nowly
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rdd101mmuno��say for CRBP from rat liver •howed that 

CRABP IS 1mmunolo91cally distinct from CRBP <Chyt1l and 

Ong, 1979>. CRBP from rdt te•t1s snowed 1dent1c�I 

1mmunorttactiv,ty •• th•t from liver, �ugge•ted that the 

"'""'"' CROP n,olvc:ulv 1• found 1n di ffert.-nl l1&11ue•-

r.,t,no1d b1nd1nq 

prc..letr,1> lu•• bean 11t1mulatod by rt,port:o 11u99eat1ng a 

relAtlonshlp belwewn lh� b1nd1nq aff1n1ty of the 

protu1n11 for var1oua vl ta,n1n A-r�•lat11d compound• and thP> 

b10l0�1cal act1�1ty ot the compounds, Furthermore, • 

nulf•h•r ot ret1no1d• wt lh .ont1carc1noo"'n1c act1v1 ly can 

assoc1,,te w1t.h thtt tissue b1nd1ng prot.,.,n , nd 1t h•• 

b,,on rffpOrl••d lh"'l lhe b1r,d1ng o11b1llty tend• to 

correlat• w1lh th� b1oloq1cal act1v1ty tor giver, 

compo\1ndl". 

b1nd1n9 proteins �Loht be involved 1n some way In tne 

luolo91r.•I .. �pri,ss1on oi \11t11,.1n >< .. ct1v1ty w1th1n tn,. 

eel L IOood1ftan. 19801.

N�ny baa,c qua11liM1• 11M1•l •bout the ,ntrac:•llular 

binding protein•. 1 l h•• bc,en •uOQP&ted that. the•• 

r,rr,t, 1na may play • 01rrct rule 1n lhe biolog,c•I 

e prall910f'I of v1t••1n A •Cltvlt.y f�,g. an•l«>oou• to 

atnr-o,d hf)I'"'°"" .-.c,•plur•l. CRliP .. av 111, 1nvolvod 1n 

faclllletlnQ l�• •p•clilC 1nlPtaCllbn or r .. t,nol Ml'h 

b1nd1no ••l"'• t= ret111ol In th1t cnll r,.,c1,,..,11 CC;h,tll 
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and OnQ, 

proteins 

proteins, 

1979).

motnlv serve as 1ntr;acel lul •r

and acl to transport spec1f1c ret1no1d� 1n a 

d1r-octod ��y from one locus to another w1th1n lhe cell. 

Furth�r tud1c ar& ne�d�d 1n order to oMploro tneso and 

oth,•r poe1-1l11 I It ies. 

Rullnol, Lela,, up lly tho cell al the cttll sur-f ace 

rr•t.!!plor, 1e r-Pleased from RBP prior to subeequent 

t, �n•loc,t1on within th• cell, metMllollsm, 

1n1t1at10n of e b1oloq1cal eff•ct. 

end or 

V1 lem1n A daf1c1ancy h•• bean found lo be • cause of 

(Moor", 1 ?571 V•r•ou• 1<lud1As ha"" sho.,,, that the 

pe,rmone,nlly lur .. t,n,zad. But Lh• most charactar,st.1c 

of daf,c1ancy foot.al r••°'"Pt, on. 

st,llb,rth•, And conqen1tel melfor�eltOf'I• r-ath•r than 

VI t•irun f• .. ct1v1 t••• not v1s10n or rlPl)roduct1or\, The 

cOll!f)l, cat.I O<'IS ot 1 "'"" t 1 0f'I, dacr•••O>d r••• st •,ic., to 

,nf<!!ct.,on, 
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d1ff1cult to interpret until 1t w•• 9hown th•t ret1no1c 

•c1d would correct the systemic •bnorm•l1t1ea out f•1leo

to l',upport "' s1on •nd reproduction 19•tP&, 1qe31. In 

rat I nol deficient ret1no1c acid f�d r•t• •nd 9u1ne• 

the oe,.trous cfclr •nO conception seamed norm•I. 

but the foetuses we,._. r•sorbad I Tho,npson et �I. t'?o4, 

Howoll et .. 1, 19b41. N11croc1� of the Junct1on4l :one of 

the pi <1cenle was the ""r I 1 eat ,bnor,n•I I ty shown IHowel I

•t •I, 19641. lhe PO••lble •ffecta of V1tam1n n 

def1c1oncy on steroid hormone production h•v .. been 

1nve�l19 .. tud <Hey •nd l•ndalt, 

Gat11)uly et .. 1, 197ta,b>. D1 a1,tur-banccu1 of -ator-01d 

horn,one pr educ t I on cen pr"CJbab Iv bo c•us•d by r"et I nol 

d1tpr1v,t10n, but u, .. 011t.ent to .. 111ch lh1s 1s r-espOC'ls1ble

tor thP over�lt lfflP•1r-ement 1n ,-epr-oduct1vo por-10,-M•nc• 

1 ,. not c. I e .. ,. .

!!i!.i�!Q!.i�':JlC EtEli:C!5 Qt:: tj!te8�11Afllt�Q:il� £\ 

The to�tu� ,� to nom� o�tenl pr"oteclod •0•1nat the 

wffocls of e"ceas1vo m•t•r-nel 1ntak•• ot V1tee1n A by 

so"'• hoincrawlat,c moch1i1n,o,. r.,pPr•t.inQ on ctrculAtlno 

J ·""·· •• How•...,,..,.• obund•nt 

ov, dPnCff P..« a •l• that tuic•••• v• • nt •l •• by mother c;:an 

,uaull 1n damage lo the foetus, n,ipi,ca,.,lly d-,rano lh• 

cr,t,c•I pvr,oda of orqan •nd 11..t, duvi,lop.,,.,..l 10..tv,, 

1 qa:u.
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This obqervat1on wa9 first made by Cohlan who 

produced abnormal1t1es of the slull and brain ,n 54% of 

the off9pr1ng of maternoll rats who were g1vun lv.voo uq 

V1ta1n1n A from the second, Lhird, or fourth day to the 

111 teenlh Tho nature ot I.tu, 

abnorm,.1, ty depended on the 9eelat1on .. 1 "0• .-t thf.' t1,.,e 

Of The!!le abnormal,t1oe 

!!1p1na blf1da, or sydaclyly. Jn9eel1on of large doeo• of 

round 

to produce abnorm•l behaviour 1n tho o+f•pr1ng rather 

than gro•• 1nalform•t1one. 

tlal forM.,L I one hav• .-1 .. 0 ba1tn produced by a><C•••• "• 

Mov•o an<J the pig, Ttiere 11or• how .. ver ct .. ar d1 ff .. rences 

,n su!!lcupt1b,J1ty belwe..,, 9pecles •nd bot"••n var,ant!!I 

of ll,o, ,,.,,,.. apec1et1 1n tho. roepon•• to h1qh doae• 

(Lorenl&t 

f•w•r 

• I t 1,ouqh

1nd1cal• 

ob•er..,.,d 

1111 ler, Soller •t . ,. t97'f) • 

1n9est1on 01 

•• little •vtdonc• or 1nfor•el10n to 

lho upper l1•1t ol safety. Gal et 

that th• �•t rnal soru• 1•�•1• of 

•• • 4 ,q1:-, 
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than tn thoeo with normal bab1os. 

imply a causal relationship. 

This does not however 

I 1 -,er V1 ta1111 n A storPu wh I eh Is I ower than thoso of 

mothPr11 IMoort>. 19::,71. In cows 41nd p19s. 

dottes ,,f V1 t.am1n A suppl lt!d to the mother lnc.-eosed the 

eKtont of plJcontal tr,,nsfor to a moderato ektent. 

Lorge doses of cdrolene, ,n conlrast, wart! ant1rely 

..,,.,.y l 1 ttlc, corolo,nc was lr:ansferrod to the 

I , Vt..•r.

�nd 

1oet.al 

Th••• tud1P �re ,n greomont with tho 1dna that the 

upply to tho foetus la mainly from the r�t,nol-A�P 

C: OP>P I .... 1n matern•I :>toro, , "' crpt whon thoy ••I I

v,:r V I ow I eve I • ( 8 • t os. I qa · ) •

to 

Value� for foot�I 1,..,.,,. V,ta�tn � lovnl• �t autopsy �re 

w1dn. 

119�71. 

fhP .. .,,. I y at ,nl1 c,s .. .,,.. p,1t tooethll'r by l1o0re 

GAi Pt al • c I 'i7 .!I obst-r vud • r •nge ot 

; r 0111 I .,,.!I t.h .. n 10 Lo mor<t lhan l:!Ouglg In I I vera of 

l•r 1 l , eh 1nfenlo:. noar l ......

obser ,ad by Hontrao..,•auw•l :. (llaan 119121 en lh411 l•nd, 

•1 lhO\•Qh tn lht• ,itudy, ""d lh•l of lyc,noar L �1te 

on tooluetta fr09 poorlv nrnu cshad 1nd1on --..n, 

17 
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Although foetal I evel s ore 

gener�lly lower th,11n lho•e of adults, 1t •• d1ff1cult to 

be cel'"t,111n ,11bout lhe quent1tat1ve relat1onsh1p bet .. eon 

matdrnal 9talu9 and antako and foetal liver an hum,11na, 

�nd .ihether they al'"e •• ta ght I y controlled •• they _.,-e 

1n tho ro11t. 

Human m.:at,,t"n•I -,�luo• for 11I ••ma ,-c,t1nol usually tend to 

be htqher th .. n lho c:orl'"oaponding cord pi :\911111 l'"et,nol 

\nvnl• tLewl'I 1tl ,,I 19471. Valhlqu1,ot et •I, 119751 

found thot R8P and thyro, 1nn b1nd1no transthyret1n 

lt'vol• al 

population 

birth, in a pro•umably 

al'"e �bout h•lf thr �dult 

well-noura•hlld 

lovols. 

in,n.:aa ut �I. 1qe11. How��er bab1e� ot low birth walQhl

uul nol prom,11turo h.,,d pl��m• ,ot1nol lovol• s1m1l,r to 

thoeL• al no,m,>I b1rtn-wel9ht 18,•lr.r nt "'· 1q771.

"'"'°""l o• caret one, 91 von dat I Y aur I no theequ1 ..,,. , fJnt 

• 1n•l 19onU1• of prailn•ncy. h,r1d no 11f I ocl on PI••,..

r et I nol 

ropor t.ctd 

i O tl>lt 

lavala ,n tha noon•l•�- Alao Bat••· 

thill ,un,1lu lar\j• do••• h•P to 1,1:>,0iX'VO 

<IK>lh•" •ho.-t I y baf oc-o p•r tur t l I Ol'I JI d 

<;a I"""'

not 

,nc,,,., .. a cord 111••"'• r1tl 1nol lc,vol•• U-li•tat.halo" ot 

.. 1 1 lqb�I IJ•"" '1,<Xl<NQ v, l•••n Alday ll r"OUQI\OUl tt,p l••\ 

.38 
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tr1mastor o+ prcgn:,incy to twelve m,111 no�ir, 1,hed lnd,�n

women who opparontly had a very low 1ntal.e from d1etar>' 

IIOU,..C"'.11,, ond observed �,gn1f1cantly higher cord lev11ls 

1n them than tn unsupplem•nted controls, 1t saem• I ,1,ely 

l hat the, r 11turet. ""'ru ,it,, er i:,l y depleted , r, the ab11ence 

ut suppl,montal1on. 

t18IERNA\. f,T/\TUS OUR trlG HUMAN PkEGNANCY 

Sevar"I or 

,n,pa1r-ad dorl <1daptat,0n 1n preqn.,.nl w0"1un rt,ce1v1ng a 

diet tnadequate ,n 1ta V1ta�1n n content. 

H,r,,l and Shoemaler 11q41> detttrm1nod tho conc•ntrat,on 

of serum V1tam1n � 1n a sari•• of 35 pregnant women and 

found that 40X of tha value� w•r� below normal 

11qo:?> 

UIQhl r, ,ntl f higher r.o•n value• 1n lhlf f 1ral o mot1lht1 

"hen co,,.part,d to th• I ••t l aon�h• o+ praqn.oncy. lhev 

attrsb-,lud th•- finding to thP •loraqe of Vttam1n •I ,n 

ta ••1.1••·

Included po•••blo 1nt•rfar�nc• w1lh lhe r•I•• • of 

Y1ta•lf' ,, lrOffl th• ,,,,,.,,. •••oc:1ata<1 w,th th• 

of 

lllere 

th• I I ver •l 
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Various estimates of the total Vitamin A content ol the 

normal adult l1ver , the chief sourer of V1tam1n A in the 

body have been reported. It ranges from about 

1.u. to 11,�)00,(u)O ,.u. <Rall• .. t al. 19411 ,�bola ot ,ii. 

l 94 I l . The f oat us may ,nal "' two � 1 nds of dem,.nd" upon 

tht• depot: storage of V,L,.m1n A an the to�t�I l,v�r dnd 

ul1l1zat1on �f V1lamlr1 A by th� actlwelv 0row1ng 

l 1 DD\.IU!I.

Footol conl•1ns 

I Z, <,oo , . 11. ot th1-, <.:1 t.11•1 n 1 tound ,n lhu 1,�ar of tho 

nvwbo .. n In I ant I Lew 1 • .. t a I • I Y"I 11 • 

Lh" depo,11t1on of 1:2.uc,o , .u. 1n foo,t,.1 I 1v1tr 

•ntal I llH• rela••• of .......... 1-fnld th•t. ,.mount tram tl'le 

n>cll<!rn .. 1 lover. V1t.,1111n � 1a not u••d oconoa,tcAlly. !-or 

•�.ample, only • .... 11 

1941), Clur1no 

clt,p \et.I on, lh• 

than rcqu,rod bf the 

animal. 

Tiu .. c:t,w.,ly 9r-0,.1n9 t•••""" 01 thl' 1oelue 

ul 111 •o cone, der•bl., •••ount • of Va la•u n A. 

.,.,labollc rote lncru•e.•• during t.1"1 latter 

"'•Y •••o 

lhe t>•••I 

11.0\ f o• 
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tht .,_ 

1ncre•li•• Iii due to the growth of the foetu•. •lthough 

it m•y also be ,n part •ccounted lor by • possible 

act1v.,tor of 

1930 I 

I Ou l:,ot ,a. 

Lund and I lfflble <194;1 cb•orved th .. t iJconom1c sl&1lu• l\nd 

htt<1 l th euuc•t, on In f I uenced the adequacy of the I nta� e 

ol They 

•l�o cb•erved A •tgnlf1cant corrol•ttcn botweon the

1ntalo cl V,tAmtn A and lho pi••�• v-lues for the 9roupG 

cl oubJect.s. 

A dtnt whtch w �doqu•te for non-pruqnant wom�n w•• 

ol•o .,d•quato for preqn .. nt womon dur1n9 the f ,rst 

Our1n9 the s�cond tr,m,..•ter. 

only th, beal dial mut th• nctad&. l•y the third tr1�e•t..­

Vllalf11n A 1n 

add1t1on lo amount •uppltnd by the dl�t. and 

Perl tnaon 

Vlt. .. .,,n 

1.u.d•1ly when tr•ated subJoct• woro cOllll)ared with the

untr.,alatl co,,trol �roup. Opt I AUii pi•••• VI l-ln A 

lewwl• could b• •••n�atntKI dur1n� the la•t t.r,�eoter of 

pregnancy by thw -ddtllDn ot 10,000 ,.u. of V,tam,n A, 

11ad no add1t1onal 

41 
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accomp•n 1 o• pr-egnar>cy m1 ght be cons, dar-od .,,. • 

cau9a cl the pr-oqr-osstvP decline tn v1t•mtn 

po•"•ble 

A blood 

,aluos. But since thor-e wa• no decl1n� 1n car-clone value 

of Lhe subJecL• dur-lr>Q the aome per-1od th1a doe. not 

hol tl \ r u11. 

Tho t ngnst I on of 1.-.r-01 .-.mount a of c r-ot"n". whethor- by 

.... 11upplom,nts. olovated the car-otene without 

affect1nq th@ �ltt m, V1t�m1n n.

pr-09nancy •• howover- poor-ly under-stood. 

V1tam1n A mobsl1:at1on into the blood atr-aam poatpar-tum 

.,.,. ob•or-vod by Lund 1., �, ,.bi P ( 1943->. A atngl • co11U110n 

/aclor- to avor-v patient t& n�pty1nq of the utaru�. 

Cec,se1.roen eoctson, -ifl• 4lhu•'" L 411al9••,c h-2d 

no ef feoc t on tha mobt l, • t I on o+ Vt t ,,.,,. n " pootpar t.u,a 

(Lund e. 1-'.1,.bla, 19.\•t t:.lau••• ut •I• 1q4::!I · l'uer-p•r-•l 

dauro••• wa• alr.o �,,.,n�trd an \he p0••1bln c�u••• a+ 

V1to,asn A mobtl1z�t1on fJO&tpar-tu•, V1ta,a1n C and 

caroteno values did not ch�n1• with V1tam1n o. 

ltob1 I 1-'.at,on of v, ta .. 1n A .. 11• not1c•d - •• .,,.,.,y •• c,
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before delivery ,n an effort to produce very high pl�sma 

level'!I though '!lucceeded but could not m•1nta1n the 

PI «'!Ima I eve I '!I In ear I y puorper-1 um. rhe puerpor;, I 

decrea•ed unless the supplements were continued 

and f ,mblo, 1q4;:;1. 

v•l ues 

(Lund 

Thuro was no corrolat,on bPtwePn the to •em1a of 

preqn•ncy ilnd pl .. '!lm• V1t.amtn A, aven though low values 

mtghl be onl1c1peted because of the liver de1mege co,i,,non 

1n somo to1<aem1••· PI ••IT'•\ V1 t•mtn A could .al so not be 

corrLl.ated w1th the duration of labour. 

Cons1der1no these various obsorvat1ons, Lund and �lfflble 

11q431 •dvoceted V1t.am,n A supplamant• of �.ooo 1.u. of 

V, tam,n A dally In the :!nd trlme•ter and 10,,,.·,o 1 .u. In 

tho th,rd tr,master and they also obsarvod th•l .amounts 

graotor thAn thlll u•u•l 

cond, l10na.

p,-o.., 1 t "'"" n 

They further suo9eated that since the 

A c.annot be eff1c1ently convert�d and 

�bsorbed, a diet wh1cn '!luppl 1e• 

v1tam1n A 1tsvlf rather th n one whl Ch depends 

pr1nc1pally on conversion frOffl c•rotene •• proferabla 

ILunu and •1mble. 1q4::;1. 

Gal ar,d Parl 1nsor, In 1"174 sn-•d that there ••• no 

dliirr-ce In the pi•••• level• 1n lh• three tr,-ster• 

lhoul)t, tner• was a reduction 1n tt,e oerly :llh 'to "l'th 
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weel:,;. and after 3bth weal< of pregnancy. They ittt,.1buted 

f1nd1ng• to the effect of c,,.culat,ng sex 

ho,-mone&. Studios both p I asma 

p,-ogestc,-one and est,-ad,ol lnc,.ease du,.,nq p,-egnancy 

IBato,;., l98Jl. 

early p,.eQnancy could tho,.oforo be ,-el�ted to the 

ctu1n91n9 .-, tQ of progostu,-onP. production f,-om the corpu1' 

lulaum lo the placenta. S1m1la,.IY the decre••• ,n 

p,-egnancy could be related to a decroao In tho 

clrc;ult1ng proge�torono that precede• epont.aneoua labour. 

1nduatr,al1sed 

countr,.,• <W;,ld et .11. 19B0>. Blood r• ttnol IS 

w1,1ch IS the pr1,aary star.ago 01 lfl for lha r et1nyl ••t•r 

IGood,,. .. n, 19B4>.

only ..hen i!\Qlecula• of both ret1nol .,..

ava1 I abl "· th• factor" l h•l d• l Clt" .. l ,, " 

ht>rlllOf'IAI I 'f•

•
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fem�le& c�,. 1 Jett et al. 1q931 and oral contraceptt,e 

ui.uri. hav .. h 1..ihor pl,.,.ma r .,t,nol lv..,nlG th,.n non u&er& 

<BamJ1 and Ahmed, 19781. 

Waller ot al, , 1qe-11, .. dm1n1 t,.,..,d da1 ly don•• of 10.•.>'JO 

l .. u. V1ta,n1n A daily to .. ub popul•t,on 01 wo\ I 

nau,1,i;hed wo,11"" with n,arq1nal pi,,,.,.,. V 1t&<m1n A le"•l• 1n 

" Pl•cc,bo-conlrol lod r•ndo1111:ed etudy for a por1od of 4 

•11 • • •· I'\ 111un1 I 1c .. nl tncro••• 01 qr. w•• 

tho plaema V1tam1n A levelG. 

lf:£1!1,f.Wl Of. t!ATERf;!AI.. (,JOREB !Q t!ll.t. 

I.a roe var I at I on 

ob:t!r'Vc:d in 

m1 I I levol, 1nd tho lr>n ter of V1tam1n A to the vouno 

1na1 t er rhs 1 

,.J thou11h 

•H:i, Of 

lho, tran•l•r r•to .... .,. btP ludopendent of 

lht• ,n•l•rnol r••o""" o-ter- • "ad• rAnQo. 

I 1ver ,.., • .,,.v.,• .,,.., uau•l ty the •oJor contributor to the 

1111I� And tha off•prlnQ, This ... ,. do...an•tr•t.,d In co-,11, 

by 11ranatotter ol ,oJ. c 197"11 ..no obaorv•d thal rr•l1nol 

ln prefence to rot1nvl ootera 1 •  tr•n•ferrtPd lrCMI lhe

blood 

ln the "'"-"''( Ql•nd and OCCUI • •• rat1nyl ••t r II In

n1II IO•t.••, 19831. Vahlqu1et L N1l••on 119791 •t.udlod 

tt11, tr1111ofo, of Vltcialn A �a the •Ill of rhe•u• ..anlo • 

•ncl concludad th•l, unlfl•• thc,lr \III•"''" A lnl•I • ... ,. 
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very h l gh, 80 - qo% of the V1 t.-m1 n 1 n 1:he1 r ""II· waa 

derived from the c1rculdt1n9 ret1nol-RBP comple>, the 

remaining 10-20% be1nq tran!lfered from l1poprote1n 

c:o,nplexes of V1tem1n A or it• 

Ret I nol m•mmary g 1 •nd 

This 

further prov1dod P.' 1dvnco that r1:t1nyl e!tler• 1n m1\I: 

,,,.,. d,•r1ved from non oat.orif1od rntlnol 1n the blood 

(8,,t.Ol\, 19831, 

Thr. l evi,I • ol bot.h VI t11m1 n fl ond ol c•roteno1 d1' •re 

aubatant1•lly higher 1n coloatrum and o•rly milk th�n 

,n maturo mill 1n all apoc1na atud1dd, Bates 1198llalao

raportad o 

7-. •luQ I I OOm 1 

sue I I I r,q.

r1ao 1n plaem� ret1nol 

lo I 5ug/ I 00ml Aft.11r the 

lrval• fro"' 

1,r,.t d•y'c 

colostrum , two to ltv•-fold higher tl•n lhal 1n mature 

mill <Lashur at -,1. 1?451 Ion I, r,Aw•on, P�:SVI wtulo tcr 

c•rot.eno1da thorF ,- •t leaat • f1vo-lold d1tfer•nce. 

The c•rotonn,d p19"nntq prewanl 1n hum�n g\l1· •re, 

I I �B�I 

" rql�t1voly poor 9ource of V1t•m1n A• Bala&, 

hOwtHI th"l •- aond l)-C<'t"Otene t.09•ther 

cont, lbul•d 

,c•nthophyll contr1but.1n11 

41., 

lycop•n ..

.. , th 

• .. ..s 
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Recommended dietary allowances 

The pr1nc1pal cr1 terton used 1n deter,111n1no the RE<P for 

V1tam1n A ts the ma1ntenanco of liver ret,nol storea. 

This 1 ii st1pulatod at Above IC• ug/dey for the, 

normotenslve at.or.age requirements IACC SCN Nows 19901. 

The 'h1fe level o• 1nt .. l:e o f  ret1nol equtv.olenls for 

adult• >ias aot at SOOug/day lor women and c,,)()u;/day for 

me,n. 

For Infants, pruqnant end lactat1nq women respect1velv, 

thn ••'• levels �, J50,o 00 •nd 850ug r�t,nol Eq./day 

hove been rocommendod <ACC SCN New J <;>90>. 

01 et ACX So1•cc11 

Tho carotonotd ptoments •re widely d1str1butod ,n plant 

tissues. 

typical rud, yollow and or.onoe colors. Many ot th•• 

hJvc no V1tamtn A �ct,v,ty. Therefore tho occurr""�e et 

" P• gmcntod carolono1 d In feed , • not nocoas .. rl l t an 

1nd1cat1on ol ,ts valu,. a• a aourco o+ prov1ta011n H.

rablfP �. I 01vc,a the vtlillffill1 ,'\ and 9-c .. rot•n• content of 

• 11st ol food tle�a from th• var10<1s toed oroups.

F,u1t .. contain varv1n9 but oent•rally lo.< ""'°''"l• of 

c•rotr,not<I•. Cer,.,.1 9 al\d c:vreal food• 1n qel\e,·•1 do nal 

contain cerolPI\Oldfl or prefor-1S v1t••'" A. The only 

e crpt1on ID �oy•boan ,mich conl•I�• l�•c•• of carol-o. 
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Among the v�getable 01ls, the richest source of 

prov1tam1n A If palm 011 (oil e. tr.act .. d from the fruit 

coat 

of 

of Elac,� gu1ne�ns1sl. 

the ripe red palm fru1ls 

The prov1tam1n A act1v1ty 

varies from 6�.o,;,,1 to 

113,·,0i> I .U. of prov1tam1n A per 100g !Goodhart and

Shllls, 197-ll batwuen 6,501'.'1 •nd 1:,uc•O I.U tor red palm 

01 I • 

Preiarmed vitamin A 1s found 

animals, Huon.,n Animal" concentrate most at the v1t•m1n 

A In lhe l1vwr whore 1L ,s �tored. 

pools or vitamin n �rn tound 1n Ll1e \1dney, 111111. •nd 

blood pl11�ma !Goodhart ,nd Shtll&, 1<>1q1,

Ml 11 products •nd eqqs •ra uau,,11 y r1 eh sources of 

YJ1..,untn H. In 51 Im 1111 11

c,,roteno1 dG and prqformed v1 t•.,1n A h•va b•on removed

t09ethnr with tha let. 

A111on9 th" mnats- porl, beef, ch1cl on. 1 ... ,..b. r•bbl t. 

tur•ey and veal cont,1,1 only tr•c•• ot V1t•m1n A, �1sh 

1 lvur oils are exlr�fllc-ly r,c:h so,,rce!l of v1t•o,1n A •nd

the ,1 ta"'I n A content vi>r, 11• over • w1 da r•n,a• .occ:ordl nq 

to th• spec1as ol thP ,1sh, Tha h1qha<>t valu•a .. �.,

fount! 1n rod sle.,nbr•• .. tuch c:ont•1nod up to I, llU,000 

I .u of vl ta•1r1 A per ""' 01 l ,� .. ps1n et al 19olSI • 
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TABLE :: • I 

a-carotene � v,t�m,n a ;ontants g_f. var10� food�
c_<;J!)P<!!!•�<;l. Ul the trap, c1 

FOOD l TEMS/ l<•�•g 

Gro"p I 
r•rPals and br�ln 

- - ---

11a1 ::e> <m•tura> 
.ih I t ,.; 
yo\ I 011 

t-1a1;:e ( tmmaturc,,t

y�llow 
M1llat l•1hot�1 
Sorghum 

Group 2. 
�larchv tt99�1, TyberoL 
8anana,rlpo> 
c ..... \; .. (raw> 
Pot•toes<r•w> 
Plontatn tripe> 
Pot11toas 11r1 sh> 
Sweet pol toe:• 

' yellow 
dePp yellow 

'l'amtri,w> 
Bambar nut• ldr I lfd I

Group J

t,r f \ n• .tt\d 1 99"f"'e5 
Cowpoa (whole. dr1odl 
""·•nut Cdrt od) 
So·,baon car 1 •d I

Uroup � 
tll!il no ,,.•tS!t. 
I .. rnel , , 1pl u"' ,:1p. > 
G1nQ�r bread plu� 

B-CAROTEMEtu9>

5 2V 
, , tt_l 

a_m!. !f!.!I tc. 
-I 20-:?8'5 

..i-0 

:540 
/8(• 

2:S 

-:l:Ut•- I 2�5 
:?4VO 

I 0 

,o 

r.rovp 5 

Yrge\ !'b I ar � .,..gq�!ilS R'"-01\1-'.!...c_
'-"'•r•nth <r•wl :S710 

C�bba�� h•n•salra�I 
COrai.t>1c, .. 11nnas1 sl 
D�Ob•U l�•VOD toriedl 
C°•bhaq" (co,,--""°" I 

t:.arraL'II (r awl 

49 
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Cassava leaves (ra,-,1 11, ,75 
<bitter! 
Cot ee lea,es<drtedl 13ov> 
Cowpoa immature 50eds 150 

' 
1 IJdY!;'S r .\W 797V 

Haro& lottuce<rawl 
I 1 e.,ve5l 

01.ra ,raw! 

Poenut !groundnut> 
( I it•vPsl 

P•ppora <hot> 1rawl 
Pd rdW 

drted 
• •weat r "'"'

1430 
185 

• .;s
.:.>v

71 •IV 
14'.::SV 

, mmatu,·e 

dr I P.d 
Pumpl tn(rowl 

6w••t pot,,lo•• 
Coco· •m 
To01atntta <r•wl 

80 
,.:840 

:;::.e,5- 3b00 
:?.:!90- 7051.1 

1800 

rtpn wholl." 5e,o-700 

Group b

t:r.u,J 
.!4 �(I Afr,c n locu•l bt.•an
�I -15 Apricot 

Avoc ,do 
8u•h 'llctn,;io 
C11!>hPw(r;,w/ 

Datelr�wl 

Gr .,p,. 
Gu.-va 

h,;ongo 
Or•ng• 
P•lm ot 11pur11111 

raw 
f'Awp•w lr ""'' 
"l•ler,09l on 

Orovp 7.

Mo•�- '!o� !!M
L1v•r •beef

Egg• •r.1w

Ft•h Tt ger·r•,. 
CII ....
Mt 11 wt,ol,. 
co .. mt I 1. 

Uroup U 
U1 I I 
llul�er 

�lO 
;;,,, 
7bV 

I 4:S 
!),) 

::,-,.,,, 
-"oo .,_ 

�:,O 

bl:I<.' 
·1 ::?4::?U-I t,OBvv

u:W 
::::W 

!OI"' L,-I 80 

�' 
��o 

170 
3-15 
1>l0 

-

-

-

-

-

• 

-

-

-

-

010 
�:;() 

Z-!o:5 
-

400 

b2:> 
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Others 
Ch1l1 
Vinegar 

IObO 

3050 
-

SOURCE:FAO. Un1ted N.-t1on (1968>. Food compo!!1tt1on t,,ble 
for use ,n Africa complied by Woot.-Tsul:'n �Ju LE'un9. U.S. 
Department of Ha•I th. Educ,:,t1on ;,nd 11el ,.,,.. Pub I 1c 
Health Service. 
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!:i 1 l R

M A T E R I A L S AND M E T H O D S 

SUBJECTS 

Th• study wa• c;arr 10,d cut In three pha.iest 

11 A ere•• sect1on•l CCS> study o+ preqnant wo,nen which 

involved thP �tudy of 171 preqnent women rocru1led 

durtnq the throe tr1me•tPrs of pregnancy •nd �5 non­

prcgn•nL non 1aclel1nq (tlFNLJ 1n tho prol1for•t1ve pt1••" 

of tho1r cycle. 

Z> VI t.anun A •b•orpl10n lo11l cerr1ed out on 10 UFl�L 

women and 

tr1m.,�tar� of prrqnancv. 

:» A 1onqltud1nal 11tudy of the effect of oral v1lem1n A 

supplemantat,on c�rr1ed out on 2B praqnent w0111en tree 

tht- l•lth wool o+ prttan.ancy to tt11, ot.h .. .,.,i. po•t pertu ... 

§ru1gu� tfUIEBl8

All et1bJl'ct• ... , • •  .,an bv • phy•1c1•n at tne 0-,q,n,no 

of the etudy. Mad,c•I htstorv •nd clinical ••••1nation 

.,ero carried out on each subJecl. F'urtheraore 

1nd1ce• such •• Paclod coll 

Liver function teal ILF'II, ur1n•lv•1• 

volu,nce .1ori..a1 ,r._v , 

....... 

c•rrled out a,, ••eh patient •l

noc••••ry In order to PMclud• 

•d•••••an. Thla .... 

•Ith
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.. bn .-mull y I 01• PCV •nd abnoru,ul Lfl Sub J c.tC l tio .. ,er , • 

.. d,u1ttt.,d 1nlo the , lud� b,1.,cd on t.t,.., 1ollou1t .. 1 crLt<,r&u: 

I ) .. ,lJbt:nC:C' of bn 'I ru�p1r..:.lDi y, c. r d J av tit.CU 1 .1,r •

h1.1put1c t,nd othi.:r- )' t ,,i ... C.IC

•• u, 1btC!d ,.,1th prc:t.Jn..-racy �,.rL ill Go u.eludLd.

ll tn,ormud con��r,t of tt,u •ubJucl . 

On ,1d1111 

•lu<lv plA&nod ,n dvt 111 to h1:1r. 1hu d1.t. .. ,1 01

p ,rt u:::;ap l&on "''1.:r, c.�r, fully onumu, .ul�d .aind lhu nc�d 1 or 

coop raltctn .:and co,,JJl 1•1nc • '" lh&: c:uu1eul1on of Lhc: atudy 

.... Ll,•iJl:.1.n1d. ltli1c:,l c:01n.aLt,, J>prov. I wnta ot,t,,1 r1ttd 

.-.tud�. 

qu "'lionn.a1r on huf pc::r-sanol. s:ducol.,on 1. 

r11l nutr1l1on•I •l4lUb <(,pµur,dl>< 111. 

c.icot.1 on.,,1. 

.. t thl 
lo>QC1 th., phya1c .. 1 m ��uro�not� of 

ut. I ht. • 

Ob f V&.:1 

I nl LI I 

""' Qhl und b I oOd pru 1,u,.1r11 •• ,.., t ,1 , n by t h 

r "' 

Un 

' 

'If' 

, - t C J H ljjill. fill! U 'L 

ul,J • et.. 1" lfH '-"t.,auo H re rU(.r u1 l, d troa. bath 

nv ,._ 1tv Col I uo no HI.I o n ho p1 l I • lt1 =.i.n. 

.. L o on "" ,._., nt, ,, t I e;l1n1t. cl ' I Cir .. pvr I t>d 

lh n,., crloJ 0<.:l .. I I I I 1nt• 

(. n IC 0 I u 111 '' • ' ll 

I <: 

II 
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occup t10n on "' n1od1 t l&.:d muthod of 

1 -,ylor .ind 111 .. ndc I 197�1. t'o>,.t1nl) t.100<1 1o•cnplos ,,.,ro 

col lcclcd Iron> i,.:,ct, ubJ<1C:t 1n th11o tudy ,Jroup 1n lho 

II I n1no b111t�"'O•·n 8 .tt..ft. eu1d '-/ d.m. tram lt11-• llr\tlt cub, tei1J

V I 11 ooltlua. lt,01,u 

w ,11,µ l c� wur � 1 cp t.: 1 n b 1 .ic l 

tor �hru 0,1 t,Ch occu �10n. Thtll w�• to 

pr •v1•nl l1qht; 1u,n,•l,.,\;1on .incJ de lrucL10n 01 thtr V1t•n1111 

n cont, nt ot tho ,..,�,pluu. llll IJloott 1,bA1plc,U .. �,-" 

par Led And pl , m • am1>1 us waru lh, n t0r,1d fro=un Rt 

.u ,u1l1 I ,,n,.iy,.,d. 

If 

Thi phbCL' Qt th C.llHly "P""'" d • p1,r-1 Od Ot :S "'" I ,. • 

•Iv llUl>JcCl" wcru .-.don, ttod na w ru , I ocl'1<1 from tha 

un, \lur bi ty Coll UC)C> Hoi.p1 t.al, '"" subJ cts 

.._011pr161!&.J at .10 non pri:gn.-nt nan-1 1ct"1i\.lnC) Hamon anti 

r,r on,utt .,umun • 

.,._,-., noraal ly cycl 1no "'o"''"" •lud1ed 1n 111., prol I fcrr•t1..,

pi, '"" of th1;1r C.',c.lo. Th P""\l'l ,,t •uhJvCl• ,. 

rut �•·d trom ttu: onlc, not•I cl uuc ol �ho da,porl-nt

ot 
u. c .••. ' 

, tlr'ul ,oubJOCta " ru hual lll'f t.a, t 

U.L.tl, lbad11n,

lb•dAno 

,.,. of 

11 1bJ l 

t,0l1C I & 

tr, 

t • thoo .. ,..., 

et, u u t I I 1 n I 

d Ill o into 

un lh 

p I 

11.,

th

l
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• 

Shrs. 

arr 1 .10 \ 

lhey .iere pul 1n the recllmbent pos1 t1on on 

.,t the 11etabol 1c Re!utarch Un, t. ''" 1 ndw1> 1 I , ng 

cnnula wata 1nserted 1n t.he clnle cubit,l ._.cnn. wruch wiaa 

�ept palanl 1;11h normd ,s,l 1ne 1nfu�1on. Blood wae, dr a"n 

ilt -15 ,nd tJ fftl'1Ul1.. ... ft11 Whlrh l}�••UQ V1ttttrl10 M lr't 011

....... 1 utl to 11bch ubJt>Ctll • 

.. I lc,r S hr o+ 1 tu? d0'511lq. 

Bloud �omples were t"len

The relative do�• ret1pon�e 

wa• c ,lculal•d trom th, �ollow1no formula: AS 

1110 wharr. HlJ is t11e fo.-tsng ploarn.a V, t"man H. H� a 

11wcorul spoca "''"' t:.<1�•n #ft.Pr .:, t,r. 

LOtlt.l 11Jllll181 STUil¥ l.b..:.5,i

,, t.ot .. 1 of itfty t•,o pr1Qn nt subJuct• an th1t 11ri;t t>6lf

of thu second tr1met1lcr �urc recruited 1nto tn•• phane 

ot tht• .,t.udy. lh1<1 period ••.1• choecn 1>r.cauao 01

,uppo ,d tcr�loqun1c ot+e�l" Of lorQu do�aa of �1tam1n H 

1n r,,1rlv r,rngn,,ncv dur1nq ce-11 tJI ftarrnt.,a• ,on. lhn 

r;tuc.1-, 1 .. atrd for • p1,r1ocJ of 10 manlh•-

frooft lha 

Tile two QrOOJpa 

r, ctutrnd to t1�v� plan•� V,la�,n A ln�nl 

, ,.,,., 1uncl1on t••l•, 1.•KK> IU 

'1.) llQldl 

12000 hbr al uq• 

11,1 ,..1,1 ;\ ,n 01 I .,,- l11cto tl pr-rpor.-d ,n qe1lolan

• .,,0 "'""'n to lllr su11111cr.-..conted ,.,,c, lh• pl.-cwo

•nd

Qt
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respect Ivel y. The study w•• ingl� blinded and the 

subJocts were not given any doet•ry advice. Th�v we,-e 

howevGr instructed not to tale anv other mult1viLem1n

preparation• �pert from folac �cad �nd fersolate. 

Blood •�mpleB wure o�la1nod from each &VbJect• •t every 

appointed vl'Bll, 1mm�d1ate\y �,tur dal1vury and b w•ole 

aftt,r del ivory. 
Cord blood samplo• wora also obt�1ned 

al delivery. Tha aubJftct• were informed to report any 

symptom• espf>r loncud d11r1n9 the •tudy period. 

Only :q •vbJact'> ond conlrolli cnncludod thv tud,. but 

tho ro•ulte or �8 114 an nach group> werP comput�d. 

WeiQhed food •�mple• Cbreal fa•t, lunch. supper• w�re 

cotlrcled lrom Pach subJect ,n th•ar var1ou• ho�n• 

duranQ tho atudy pe.-1od. Sa,epla• of ai,ch food , t•111 ,or 

nach meal war• collectud •• eaten and •torad fro:on at -

20oC unlll analv:ed, 

24 r,our dt •t•,.Y rttcal I w•• I ao c:•rr, .,d oul on cacn 

vastl to ansur• that th• d1at•.-Y patto.-n of the •ubJoct• 

waa not altercd e1qn1f,cantly dur1nQ Lha wcsqhed d1•tarv

p.-oc11d,1rots, UNIV
ERSITY O
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:;.1 ANALYSIS Qf. �MPLES

I. SERUM 

B-c�rolaoe a.Q9 V1tam1n &

The procedure 1& a mod1f1cat1on of the mothod� off 1mble

,nd :,lei CJl < I 9431 thut 

Tr1floroacet1c Pc,d 1lFMl

ll�ec,ld and Peorson. \9b3l,

1s �ubsL1tulud tor SBCIG

Tho pr1nc1ple of thl� method 1n,olvea tne reaction of

.,-electron• 1n tho conJuoated d<Jubla bonds of V1tam1n H

w1th trllluoroacet1c acid to form • chemical compound

•nth a b I ue col our.

Pc0, .. dLII'.� for 8-Cji(Jilllil!lft e!ll!. 'tl t•mt n a

1ml ol nurum �a• tranaferrod 1n dupl1cate ,ntCJ 16 M 25

mm qla�• sLopp•rPd te•L tubes. With m1M1no 2ml of

11bsol,,ttt ethanol/aacorblC acid in water lt>Uqll w•• •ddffd

follow�d uv � ml of petroleum ether (bo1l1no ranqe 'lQ 10

-1,)oC>. A,u:orb1c acid wan u•ed to prevent tnv 0"1dat1on

of Vil""''" A dur1no tll• " Lr•ct1on proce11s <Or1111<ell at

;, I • 1995> 

vtoorou•IY for two a1nutell to 1naura co..,c,leto o><tract.ion

of carol""" and V1ta1111n A. Tha tubec ... ., . ., c.,r,tri•uoect 

•l0"IV for thrltff a1nul••· �111I ot lho pelroluu� •ther

Cupparl 

cuvnt 1,... n,o c,,.,•t t e wa• cl opp.,,. .,d I """"Cl' Oll!\ � and I.hi!
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carotene •1e11 read tmmed1ately at 4S0mu 11oa1nst a 

petroleum ether b I anl: 1n the Coleman Jr. 

spectrophotomotar. The cuvette was removed �nd the 

petroleum ethar was evaporated to drynesa 1n � ,0c w•tPr 

bath. Tho rcuadue ..... tal.en up 1mmed1ately 1n u. lml of

The Coleman Spectrophotometer w,,a oat ot 

b:?Onm •nd 11et to zero optical dona, ty •11 tn .. bi anl 

c0ne1at1ng of u, 1ml of chloroform and 1.0 lF� r•aQwnt. 

The Ample cuvatto waa placed In tho apectrophotometer, 

and l. 0ml of TFA raooent added ond the read I hi) ••a• t•I en 

at ,.48ctly ;;�1 11econd• after add1t1on of the> roilQent. 

S\Andord\ ;et.1 Q[! 

llll! o-caroten& worl 1ng atandarda obt,uned w,•rl! run ,no,vc:,i

't. 0. :S. o and 

4.0uq/m\ wara 9,7. �.o. o.7. 1,4 and 1,4 respact1voly.

Two ccpar•t• control pla••• were •l•o �un �nd �ho ,ntre

••••Y coeft1cicnl• ol var1at10n for D-c•rotano were �.�

•nd 4.4 ""1lo the inter a•••Y CV for 8-carotene wff'o :..z

,t,aeecd 1ai1r:..vcn 
erul �ulili90t

Th• B-carotan• 1nter•ed1ate atandard was •�ll)hP:d •na

aolut1c.,9

di luted 
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conta1n1n9 0.5, 1.0. �.v, 3.0 and 4.0uq ot 8-caroteno/ml 

respect1vo,ly. The optical den&1t1es of these •oluttons

were read at 45unm �9�,n�t b petroleum ether blanl and a 

standard curvP plotted (llg.:S.l). 

calculatod b.-sed on the follow1nq formula, 

F• , 9 arot11nP./ml
... ---

---

opt1c,-l d11ns1 t'/ 

The F valuo obt .. 1ne.,d wo• b.11 aa com prod to :,.a 1n tho: 

INoold and Pe�rson, I tbBI
11 t,,r .. 1.ure 

concentr11t1on ..... plott"d tl1e 

S1 ncl.' 9-corotono •l •o r,,.,cts •11 lh TF'i� roc,9ent to produce 

tho typical blue colour It would normally produce with

caroton• 
parm• t 

c�lculat1on• of a corrllct1on ,�ctor. ror the purpo•o of

colcu\,,t,on the carotPn� corr ct1on facLor lcf> for tho

v, t,.,,11n 

ot

8.0, 

of O•caroteno wa• pr"'parod end 2.0•1 of oach

9ll"'PI O, 

bllQI nning w• th the ovaporat, on t1tp of th• v1 t•min A

pr ocadur•- T1'c 
abao.-banCR at. 

b�On�/conccntrataon at u-carotono C1n ug/�IJ ... .-. then 

ea 1 cul atct<I and ,1111td I l'I t1'a cO"'PI I lit I on of lho B•ca,.0t.,,•

corrected feeler CF,

"l9 
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Q.9

Vu 
C 

Q.8

0,7 

Q,6 

_g Q.S 
0 
Ill 

.&, 

<I. Q. l, 

Q,3 

0.2 

Q. 1

FIG.3.1 

a-CAROTENE s·rANDARD CURVE
,

a 

O o.s l� ,.s 2-0 25 30 3,5 1.,0 

Concentrot1on I ug I ml I 
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CALCULATION 

0-cerotene 

B-carotene por ml ot •ample was obtained trom the 

standard curve .. nd the fol lo•11n9 c•lcula.t1on• woro 

carried out, 

1.19 1:1-c .. rotene/ 10•,ml sarum • u9 B-c .. rotenelml " :s." " IV•J

where 

'3,, ,, • volume pL•lrol eum uthor contA1 n1 n9 the b-c•roti,ne
trom l.V ml of ••rum �•tvr 0Htract1on. 

l•)l' • concentration f.,ctor ug/ml to uQ/ 1001111 

V __LI !1. 1 _r, I'\ 

� l l)!ld ,-c_g I :.el.J..2!). 

Vtt4m,n A at 4, e, I� ond lbuq/ml w"ro q_ I,

and 1,5 ro•pect1vely. 

CCVI for 

1 • O • 

Two • eparat e control pool od pi,..,,.,. ••.,PI ea .,.,,.., run and

the meon 1 ntra 11nd inter ••••v coett1c,.,nt• of .,.,r,allan 

for tl the lol lo .. 1nq 

formul•" s.D • 1110 
---

bi 
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solut1ons conta1n1nq 4.v. 8.u, 1�.v and 

Vitamin ... Standord cur,a was prepared 

lo.••uo1ml 

(f19.3._) 

of 

by 

p1pelt1r,q 0.1ml 11l1nuol• ot these etandarde 1nlo tho: 

cu•,ette ;,nd ro11cted wi I h TFM ro'IIQPnt. 

the F- vc,lue "''"' 4.9� ""' 1., •l. -14 waa ubt,.,nod from this 

c,,lculatod by 

ug vitamin A/lube 
r- ---------------

From th� rorag01n9 calcul•t•una end 

roaqonls uaad, 

wt!ru c�lcu\atP1i. 

lho volume of 

ror accurote cnlrulat,on ot lhe V1tam1n � c�ntont, 1l 1n 

nocn�earv lo corroct tne abeorbonce bv corolona et 
b �•lnm:1 

whortt 

ftt • ab "' bbtu:.c- al c rotonfl al 4:,t ""' 

A� II!' 1b•ar-lJ 11co •t b •r1 du 

v, li"'''" ii 

to bulh .. j 

• .. h .. or-borico .. t o .. onn-, ot J1 t. 1ml n • , car rfl.(;.lod , or
at1aorb•uic<> contr 1t1ulud by l• cerotanr,l

Ct-• ,ac:tor .,.r,,t:h 1.c.>n-Ycr"tG 
4�• nm ,nto tnn a�u1v•lcnt 
co I or r oc t., ot,.

tho r ,-, ot on,., 
•baorbAt'lC:P- at

IF .,i,.� of ,u Ol ttnto U'!U nQ I l ae1 n tl Pr"OC ao lr o

A t+r-eo alconol t I "I 

t,. 
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FIG. 3.2 

VITAMIN A STAI\JDARO CURVE 
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uq rt!ttnol 
- -------------- ------------- - A

� 100 X v.B7-

,.c,..!o ret I nyl .. eel tc ,st.andard 
Hl U . .  ('"e, 

• -

valumo of tho petrolaun, utt,ar d trdCL of 1. vml

uciruni 

- .. 1,quot of tile, petroleum ,thur u,ctr .. ct ueo;d for th"

.. ...y.

l•Ju conv1-rl10n o( uQ r1.,•t..1nol/ml to ,,t,nul/lv\11nl. 

a.u7..,!a rot10 at n1ol ..tcul ,,.. 1no"'t. at ,. tinol ta malucu1'4r 

lhUli till foctor corroctr,; tar 

th, u�c ot ,utln/1 ocotaL,, 1natudd al rot,nol lil!t l.hll 

L 11dur d. 

U I I" •!!l.!. 0 

11 tnotl cn1ploy,d sa. llUJ •hOcJ:t. t 1.c�l10n 01 lh,t of 

Do "'"'" ond D11,)QII (l'i/:SI opl1in1uac.l for S1qm" CatoDIOIJ Uo 

of muLhDd 1uv0lvoo t" 0 ::, -·

� ction or hum.an eurum �1bum1n P Cl •IC,.l ly Ml lh 

br oc:.r u1>0 l purpl bl111t pllrplv 

col or c:a plcH w1 Lh •" ob o.-pl,nn IINI u .. t oOOrtm. !hit!

ntanr,;1tv of th< c.ol our I 111·0port1onol to tha ..... 

I' 

,�1ti,11n1n  rnaouell I I <ltJC<I to I of
•• tub. 

I I td bi .,nl , l ""'d .. ,. d n.i l l. lo •t d•rd. l \ .

I> I nl • ' I .1 , lbu I r I "' • • • d • I

,. 
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t I � r 

Q n t 

I , l I I • 1 t-, !! •olut1nn"" w r 

n(J t ,h." h nc ol 'l� end rd ,nrt t st 

h t, l r, 1 a l ' lfl'l •

m1 ed 

rl'�d 

t II l tt, 1, l ,1, ,

,, �,. '" on 111trat1nn ic:,dl> ot nmplo • 

" t 

t � td 

fh•• m• ,,.,i:>d ,,mr,lo-,,t'd 1n tho onolv111 ot Prum r�tinol 

d• ... 

tli1nc, nn 1 

t fflnt\tno<h I f us I on proc:udur., de :.c• 1 bou ov 

..... �r-c 

obl lncd fro"' 1.:1'lb1ochnn1 t•nhr1n9 Lorp., l.l\JOl!,41, l:•oltt.

vroc •durr 

fno, cu11trol •�r-11rn f r 1 t, r, .. rt1ot1ns was 

1 ntraJUc:cd I nt -..,t?I l l nll nruffl SA�r>I os tnlo we,I I• --12

ot tlti.! u, 1 frrnol pi •l ·• I 1 'l, • SI •

>1t lar 

pr c, p, t t .,.rrn ,.,.,nsurt!d • o an ac::cur•cv o• n. JITHft u••nQ

tho �p•ur1n9 tafflplAlt>• 

tr,e " c.urA 'f ot 

t, 

l.oDln 

t.t., result. 

Qt 
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FIG. 3-3 

RADIAL IMMUNODIFFUSION PLATE SHOWING CIRCLES 

or I\NTIGEN-ANTIDODY REACTION TO DETERMINE SERUH 

RETINOL BINDING rROTEIN AND TAANSTH\'RETIN. 

---) ...i.__, ... 

• 

• 
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checled by mean• of control serum for Nor parl19en and 

the batch-dependent pruc1p1tote rtng diameter was w1th1n 

th11 cont1d111ct.1 ran9e ID •0.3mm>. 

Standardo for �ach paramoler were prepared al 2�7.. 507., 

7��. and 1007. concantrot1onn. 1hr, 0 V411UltG w,r .. rtlU:I 

and plotted (f19n. Z,4 and J.51. Tht• val uo11 for tho, 

aampl•·· w re, r11ad off thr coltbrat,on curvaG 4or th• 

lwo por-11mcttcra. 

Eoch food nomplo wao dried an an ovon ol bO C for 7_

1,ourw unlil o conwtanl wotQhl w11• oblolnod. £.och aampl., 

corotnne and V1tom1n A, 

Th• mr,thod e11ployod wa th" elhl!r <' trectton mt,thod. 

Tho princlplu of tho N'lhOd ID baaeu on tho fact lhat 

non-oolar cDfflponcnta ot no�plr11 oro oao1ly O tr•clo<I 

,nt.o oroa,uc oolvontlS, 

,. ,-ounJ bot tO'II f I awl ,.,.. ••t "P.

c.ond 

Sg of oa h 

• lr• tton thtl!lbl" of a In ..n NOi hl ,w11.

pi• d '" lit' t.r• tCII' •, 1 trol 

•
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RETINOL BINDING 1�ROTEIN. 

Stonourd Curve. 
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checled by means of control serum for Nor-po11rt19en •nd 

the batch-dependent prec1p1tate r1nq d1 meter w•• w1th1n 

the con�1clence ranqe ,O • ,,,. 111ml. 

�L�ndard5 ior each par,mater wora propi\rad at � • •  ' ..

• • nd IVOi. concentral I on11, • Tn• D ""'""• , e,re, read 

,.nd pi ot • ed \ t '-i•. • -I Hid • 'J J • lht VdlUI:' 

" unp l Uti �,nrP. r red et t tho f.:', 11 br" . ._t 1 �" curv•• 

t.wo por <1met or11 •

• ,. 

tor 

for 

Eact, ,cod aomplo ..,,.. dr111d 1n '"' oven •t bv0c tor 

l e

thn 

-

hour� until a conatant wr1Qht waa 0bt•1ned. tACh 11Ampltt 

thGn i\nal 1a•d 10, l 1p1d, n1troqon. c.alo..-10. I,-

tOTfil, t.lf-10 

Th� npthQLI dmplayed w•• the ether a>tlracl10r1 rnathod. 

The pr-incipl• of tn• methOd 1• b•••d on th.,. ••et tt,.at

I Componer,t& o+ ,...,,PI"" aro oaa, 1-,, eHtrocl.,.dnori-po r 

• round bot t0111 I I a• I .,._.. ••l up. dr1.ci 

lood ••"'PI a ••• -,�neLI into an

• traction
lhllllbl• 

In lna • tr11ctor MIid patrolaua athar- lllP, 4••• pl11cttd 

o7 
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- ov LI 11uo , 1 11, d t,ol ( >idY thr OLtQll, Tiu, coudune:.-r •• ,.

th,en roplacod, thtJ c0nncct111C) Joint t:11htly 1 INlild, the 

l hi.;! C)Ur ce of tu.: u. t 

u., .,dJU!ltt>d Lo .. 1101< thu "'olvunt bo. l ov

I ,. t I to tphon unlt I lhc b111rrul 1n Ll'nr 

ClllpLj. Thu c:ondt'f'lt.Cr 1,111 .. d1tl ,chod nJ tt,t 

f &.l hCIV( d t pi c,d 1n " 1 ut-• ""'r clr y b1. ..11,r

ll11 v,,. .-l 50° to i. c:oni;tonl uv1Qhl <llll. 

Wl of , .,t 1n the Ii lt•fJlt, •

1,1, 1 ohl o< ;1 .. 1op I o

W:? - W 
-----------X luU 

W'.? - WI 

r PT r I I fiOTf JU

r ,1.,ntly .nd 

tr.clor .-, .. Q 

l h ltnb I c ... .... 

.nd driod In 

1 ulhOd 1•111pl oj�d \IO• '"' "'°"' f • ud I J ad hi 

Cf,.Q .... C. l'17/1

.. lhod 

lh• 

Qt' ' 

, I., 

I 

pr1nc1plo ot llHt matllod 1 nvo\..,,, <.I i:ht roctuct I on 

n 1 1.roo• n to fJl
f\lDDn' LUii ulr,h l nd C ra.an. 

IC 

n I 

h , r 

lhun o,nd1 ml to c .. , t.on Lfl 0 

ul ptt,it I d t l I I I ud to pr • c 

t ..cl WI U'I )I Ott,

' 

I cJD ••hi l ..

:on,. 

Di 
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Procedure 

!1."cro�I Jeldah!. 

2q dry 11ample •••• w1Hghed into a m"cro-� ;eldahl f I asl

together with b glass beads, I tablet each of Cu, Se, 

and Sodium Sulph•te. and 40ml conct'ntrat1:d sulphuric 

acid. This was d1gostod on low heal for 30 mln, then on 

mt,d1um heat for the ne' l -:,, 111n, and t1nallv on full 

heat until digested. Frothing was p,ev.,nled by ua1ng 

low hu l lo •t3rt tho dlgeat,on pr.oc•••· 

ma1nt tned Just below bolllnQ point for 45 man after the 

di g1,11l has been cl 1:11rad. The •��pi� was cooled and 

diluted to a lotal volume of 50ml ••l•r cool1no to room 

temper atur@, I \)(1111 I

volumetric flask and made up lo volume. 20ml aliquots

wa� diatlllPd using N•rlth�• dlstlllatton procedure.

o. lml HCI was employad ,n the r�cetvlng flaek to trap

lhe liberated am�onto, lhP dlatlllate waa ffltMed w,tn zo

parts ,nethyl red and then ll tralt>d wt th O. I tlaOH.

co1cul11t1on 

The Nitrogen content of the sample was calculaltt<I 

baeed on the d1lut1on facto,-, In percentage 

O. 111 HCI -

I"' I 
.. , O.IN H•OH

I 111I 0.1 ,M.3
- I • -4 ""9 tl

protein f "'O I • Volu- of acid n•utral •«etd Total 
llltotaon" I. 4 • •et or

71 

by 
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protein 

Recovery 

(dry matter) • 
mg protein 

- - - ---------x 100 

mg sa,nple 

Standard ammonium solution was drted In an oven at 105°

ovarn19ht. A 2Y. 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 9b.8Y.. 

ENERGY 

The calorie contant of the food samples waa analyred 

uaing the Bomb Calorimetry method. 

Procegure 

The dried food eample• were thoroughly mtNed before

wetohino to anaure a ho111ogenous end representative

sa111ple. 0 « of the dried food ••�pie was wetghad on • .,9 •

balance Into • dry labeled cruc1bl•• of known we,ghte.

o.� of bcn:oic acid was uaad ae the standard and put

Into anothar crucible while an eepty crucible was used

(or blank reading. 

The cructbJes war• placed on the pillar of the base C>f

the b0'11b calor•••try on• after another and a l�o\h of 5 

.. �s inserted between the cot I• of the pla\lnuaepparatua p 
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wire and the other end was dipped into the centre of the 

sample in the crucible. Same cotton lenoth was used for 

all the samples standard and blanl. The bomb 

calor1metre was then lowered and locled by rotat1nq 1t 

for the thread to engage firmly. Tho thermo couple was 

p I uqged In to lhe hole ,,nd tho bomb body and the va I ve on 

lh� bomb calor1motre wa• -Josed while the inlet on the 

front panol of thu control bo waa oponed by 1/4 turn. 

Th• pr es9ure wa• al I awed to r I stt lo 2:5 ut.moaph1rro by 

opuning the oKygen cylinder for about 20 ••conds and the 

al ve wa• thon c I o od •nd Lh• cy l I nd•r I ocked. It ,a 

assumed u,al the pr•••ure • • enough t.o o,nauro adequate 

Calvo zoro �nabs of the control bo11 the IIQht •pot indeM

of lho galvanomelrti wa• brought to :ero and lho flrino

button of the oomb waa t.hvn releaaed. 

lha 

of lh• ba•e of the bo�b. The body 

at 

of 

lhe 

lhe 

b-b w•• rel••••d .ond placod 1n cold water to cool •o

that heat t• not tranaferrod to the neMl ••"'PI• boablPd.

Afler cool1no, lhO bodY Of thff bo•b wan lhen wiped with

• 
of clolll and lhe nellt ••"'f'I•

clean p1..c• ••
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E value of ben:olc acid stand•rd • 0.59b lcC,111/0.58

E v•lu• of food 
Correcting for stand•rd 

• kcal/0.:58
). C 0.:59b 

50mg of a•ch powdered food sample w•• homogen1ied with 

2ml of w•tor. Sapon1flc•t10n of the l1p1ds wos carried 

out using 4ml cthanol,c potash (1ml :50'l. wait solution 

and 3ml ethanol I for 10 min. Vlt•m•n A w•s extracted 

w•shed with wdter by odd1n9 anhydrous sodium sulphate 

.ind the c It ·•r yellow colour ffle••urod

•t 4:50nm ror Its 

content. Aliquots <4mll were dried 1n the w•ter oath al

they wcro d,aaol�ed an 0.1 chloroform •nd 

trlfluoro 6cettc •ctd w•• added for lhe develoo�•nt of 

the Vlt•mtn A colour COfflple "hlch w•s read at o-Onm. 

ug B-carotene tper iou�II
-------

--

-----
----

,,.9 of t19aue uaod

UQ 
---- -

--
-

---------

VI la•u n A 1p.,- I 00ml I

• ug e- carotene per
...,;i of 

t1aaue

• ug Y1tam1n A per "'9 of
tlaau• 
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STATISTICAL ANALYSIS 

All data collected were fed into an IBM comp•ttble 

per•onal computer and •nalysed us1n9 the OK•tat and 

packages. Mean +/- Standard dev1•t1ons, UnpatrlKI t-tvst. 

patred t-test, Analyst• of variance, Pearson • 

corr�latton and Regreaston met�ods of dat• analysis were 

employed as oppropr,�te. 

•

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



B. y I.. T 

re•ult.s will be presented •s sucn und..- tne ,otlowing 

he•d•ngs: 

II Cross Sect,on•l study IC SS> 

�I Longitudianl Study IL SI 

All the subJects 1nv•st19•ted ,n this study w.,.,-e ••de up

of noalthy preon•nt -•n 1n the three tr•�•�ter• ot 

preon•ncy while tne,r hoalthy control• were non 

prol1ferat1ve ph••• of th• ••n•t.rual cyclo.

caoss-secr1QNA� sxuov, a w� Grv0v Qf. � sufNscxs �

'9NJR01,S .. 

171 pr�onant euOJ•CtS •nd 3� INPNLI controls wore

at.udlod ,n th•• pn•••· rne euOJect• were classified into

into 

I � and 3 with :�. 88 and bi aubJoct.a
tr, 111ester• • • 

rr,apectlvely. 

.nd ll and •8 year• reaap9Cllv•ly.
18 and 47 ye.,r•

fable 

�1- 8. D of 

I 
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C 

TI 

T2 

T3 

TI -
r2 
T3 • 

Znd 

lrd 

TABt.E l 

I+/- 581) �g• •nd e•r1�y !ll. �WbJe�t• 
� 1;pntrol" 

• 

N 

35 

.. ., 
�-

88 

bi 

AGE 

�.46+/-

7. 5

26.q!l+/-
7. " 

27.7S+/-

6. ol

PAA I TY 

lyr•> 

t.4v+ -

I. oS-/-
1. 3

I. '12+/-
1. 59

---------------------
----------------------

of th• queet.1ona1re, the •ubJecte �nd FroM l.h• •naly•I• 

lurlh•r cl•••1f1ed tnlo lh• d1ffvr�nl lh• control• wer• 

•octoecono•IC
cl••••• basftd on prof•••lon. 0<1ucat.1on•I 

11 
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TABLE� 

Age d1str1but1on of ll!£ sub1ect$ � � 
cross--<JLect1onal study. 

Age range 

18-24 

25-31 

;2-�a 

39-4S 

-lb-51 

TI -
T2 -
T3 

2nd 
.. 

3rd 
" 

Tl 

q 

10 

1 

1 

1 

SubJec.ts 

T:? T3 

34 23 

37 :::2 

11 13 

" 3 

-

.. 
" 

controls 

controls 

C 

14 

q 

8 

3 

1 

Control• 
--------

-

-----
-
--

-----------------------
---------

.and civ,l 
pract.1t:1oner:!I, 

oer-vont.• al 

DlET 

Th• analy•I• of tno d1etar'Y p.attorn• •nd h•btt, of the

oubJoct.• and t.hD cont.t'OI • ,. • .,.., .. l ttd ll\•t :soi:. of t.hit •tudy

pop�,1 .. t1011 ,aneuHd - "'""'" pur doy •nd •I I of tht'-1ID

•t.•
ta 

r•••on• 

lw, co 

70 

... 
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of fund to such syMpt0111s •• nause•. T•ble 4 shows the 

various reasons given for •tssed •eals. A 11st of e­

c•rotene •nd vit••tn A rich foods •nd the consumption 

pattern 1s given 1n Table 5. 

Soc10-ocon0m1c; 
control !I In �

CLASS 

I 

2 

4 

!5 

Tot.al 

TI 

s 

6 

-., 

4 

.. 

22 

TABLE ;}. 

clts;,1f1c1t1on 
c;ro12 ,ec.t1onal 

SUBJECTS 

n 

10 

:zo 

19 

....--

17 

ea 

2£. cut;,1..;ts 
!ltUd)!'. 

CONTROLS 

T'l C 

I I 0 

14 6 

9 10 

I I 6 

16 7 

bi 35 

Cl••• 1- Ac•d•e••c 
propr I et.or•. 

P,..o••••ton•l•• ••n1or •d•\n1•trator•.

deMtC prof••••on•ls. Nurses, Secret•raes
Cina• 1- Non ac• 
and T•acher•· 

II d -�•r•, Drivers, Carpent�rs,
Cl••• 4 �nu•l •I' • 

Golden,lt;h. 

Class 5- S0•1-sk1ll•d

•••II-seal• rar••r••

"°"' .,..) l •bouret"a,
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TABLE; i 

The reasons given for missed metl• U � pregnant 
wometn� 

Reasons 

Laci of fund 

Laci, of t1me 

Nausea 

Loss of appetite 

Other illnesses 

Number 

72 

10:5 

44 

20 Weight reduction 
----

------------------ -
---

---
-
- ----

-----
-
---

JABLE !I. 

Utt. Ill. B-c�rottQ� �nd Vlt••IO 6 ClCh

,on,u_,pt I 0Q Q_l\._tt.f(Q• 

TI 
T :1 n 

..... 
88 bi 

N ·-

F'ood Item• 

::o 
7b :so 

P•d"' 01 I 

I::? 
::a 17 

Carrot• 

S.! 33 

Mango•• 14 

10 ,. 

1..,vnr 3 

39 21) 

M1 I k I I 

l.? 2:. 

Egg• 
14 

00 

roodp !.!l!l th••,.

C Y. 

3:5 

3"2 8b 

lb :;7 

':!� se. :s 

y 14 

I I � l. 7 

8 :s, ... 
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The consulll)tion of 8-c•rotene rich foods was highest for 

red P•lm 011 follo"ed by mangoes and lastly c•rrots. The 

int•ke of vitu,1n A cont•ining foods on the other h•nd 

was highest for milk followed by e99s with liver cominq 

lest. 

four t,mes a week, whilst only 14� consuffled •nv form oi 

1, ver once " wc•I 

mengoo• twice a week, 

-1· J ,.  took carrots end 58. s,. had

An,alysis of the: v,ta•un A deflc1ency ••on• •nd symptoms

showed that b(J.SX) aubJect• end 2!5.71controla had

night blindnoes. 

BLOOD Elli12 PLASMA 

fho mean paclod cell volu- <PCV>. 8-caroleno t8Cl. 

Vitamin A (VITAi
and .1bum1n !ALB) valuo• +/- SO for

d the control• arc ehown ,n Tabla 6.

thn subJects "" 

lhe 

40)( 

f- lhO control• ran9ed between :l2X and

pcv valu•• �

Of thD aubJcct• ,.,.. between Z8"1. and JO: ••

Hhll<" thoSe 

4. I

controls. 

•how•

�x. of 

th• 

the 

patt•r" 1n th•

aubJ"c�e. 1n th•

I c,vel • l ••• th•n

had PCV

81 

aubJecta and tho 

·,rd trl•eater of 

;;ox. Analy••• of 
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F f G MEAN PACKED CELL VOLUME 

:.. -1 . VA Ll 1f,.. 0� SUBJECTS. 
'---...,. --&Controls in ttle Cross-Scctiooal Study-'
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the controls <P� 0.01). The PCV of the subJects 

decreased a s  pregnancy progre5sltd lP , 0.051 de5p1te tne 

purported regular 1n take of fol1c �c1d and ferrous 

sulphate 1n 82% of the subJect5 tnroughout pregnancy. 

volume <PCV> v1tam1n e,.. <VITAi 
�lbvmin <ALP!!!!.� sub1�ct1 

cro1@ qect1on�i �tud� 

tlean 0ac1ed cell 
carotene <BCI and 

contrgl ,_ Ul � 

N PCV BC VITA ALB 
(%) lug%) <ug,.I Cg,.�.I 

C �5 
-4.6+/- 73.6+/- 29.0+/- 3.b+I-

I. 8 Jb.89 4.25 0.3 
TI .... 3:;.1+1- 11.5+/- 29.71+/- 3.5•/-

-- 7.4-1 0.3 I. b I 7. I
T:? 88 32.5•/- 70.0•I :?5.37+/- 3.4+/-

I. 8 Jb.7 5.61 0.4 

T:S 31. 9+/- 70.8+/- _2j. l l+/- 3.!,+/-61 6.5 o. ,i
I. 7 11.0 

TI - 1st trimester of pragnanc:y

T::? - �nd
TJ J,-d " 

and 

C - Controls. 
-------

-----------------------------------
--

The PCV 

c:orrelolod 

and tho control• 

va,.-, anico 

t:he eubJect• 

1 eve I• 

both 

to be 

<P< o.051 r > o. 51. Anelye1e of

w1th,n 

.,_ u •nd l �o
w•rn c�t"a•n �� uo� for 

the , .. hi• b snow•
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FI G. 

4-2 

Mean Plasma 8 Carotene

values of subjects. 
1.::.---.a .___ and controls in the C�s-S:?Ctionol study 
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a -carotene level• 1n the subJects and the controls. Only

2'l. of the total population had a-carotene levels less

then SOug/dl. 

The mean plasma v1tam1n A levels ranged fr0<11 19. lug to

41.9ug/dl for the controls and 9.1 to S2.3 tor the

subJocts. Tho controls had vitamin A level• higher than

those of the subJects (P( 0.01> except for the subJects

i n  the first trimester who had vlaues comp•rable with

thoso of the control•- The level of plasma vitamin A

decreased •• pregnancy progressed 1n tne subJacts <P

0. 01 l FI •, Pl••m• v1tam1n A levels were observed
9. ... ... -

0.0,1. 

d to the �rd 
ehe belonga 

<O. 5··: > 

of 

pregnancy. 24 111.7�1 had valu•• In the ranoe of 10

19.6ug/dl. The latter QrouP belonged to the 2nd and Jrd

trimester• of preonanCY• 14 <23.3'l.l of lh• aubJocta In

lha 3rd trtmestor hed plaama v1taa1n A Jc,vela batwettn 10

&nd 19•6ug/dl. 60.z� of th• pregn•nl •ubJ•ct• had pi••••

Vitamin A level• b•tween ZO And .'9ug/dl ••Jor1ty of

Mh1ct, to th• Jrd lrlm••te,. of pregnancy. The
bolono•d 

\l •• d "-· ll•••d on l11<' WHO C.t' 1 l er 1 • for
cu• off lc,vol• 

'v 

•dent.I fy1 n9 both
11nd eubcl 1n1c.al

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT
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Mean Plasma Vitamin A Values 
at Subj�cts 

.,. and controls in "the Cross-$..:ct,onal study -

48-

45-
l,J,-
1.2-

1.0-
38-

36-
34-
32- ' 
30- • --

--
28-
26- • 

21.-
- l!J
u 22-
........ 20-r,' 

I'
:, 18-

-:i 16-

C 14-
- 12-
t: 
Cl 10-
-

a--
> 6- I 

4 -

2-
0

T2 
C TI T3 

controls and pregnant sub.,ccts

u

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



def1c1ency 1n any populat,on. 

Plasma albuain levels r.,,;ed between Z.9 and 4.Zg/dl 

the controls while in the pregnant subJects ,t was 

1n 

? ' -·-

albumin levels were s1;nif1cantly htghe.- ,n the controls 

than the subJects <P< 0.011 and the values decreased as

PreQnancy pr<>9ressed <P< Q.051. Pia••• albu�,n levels 

were s19n1ficantly correlated w,th v1tam1n A 1n both the

subjects and the controls (P( 0.05: r >0.5). 47½ of the

Pregnant subjects had pi••�• album,n levels lower than 

�.Sg/dl. Fig.4.4. shows the levels 1n tho controls and

lhe subJects.
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TABLE 7 

Aoalys1s Q.f. -,ar,,.nce bet••1t1tn controls � 2ubJ1tc,t,s � 
w1thtn subJects !.!l e�ch tr1mest1tr. 

PARAMETERS CALCULATED TABULAR LEVEL OF 

TESTED F VALUE F VALUE Sl6NIFICANCE 

We19ht 

C V!I s o.8Z 2.08 0.01 

Bet S o. :;a :s. 07 0.01 

PCV 

C V!I s 21. 5:S ;?.08 o. 01

Bet s :;. 71 
::;.07 v.05 

Be 

C "" s
o.q1 

2.08 rl.S 

Bet s o. 78
';S.07 N.S 

VIT A

C va s 1J. :,:; :? • t,8 0.01 

Oat s 1::. :lb 
:s. 0/ ..... 01 

AL8 

C vs t,. 57 
:,.oo l,. 01 

s 

Bet :;.qe 
;s.07 0.05 

s 

l p � (). l•!S
tl • S - Not o' 9n I i I cent

I ec: t � t I n9 o,a th.,,. •
C - t�an praon•nt non

n u,o di fff'rc,nt trllMPatera
S - Pregnant ,ubJ8'ot• ' 
PCv - P•c:f•d c�II vatum•

8-C - B-car·otan•

VITA- VI l,..,,n A
YB - VtH'' ,uo.
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FIG. 

4-4
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RELATIVE DOSE RESPONSE TEST 

V1tam1n A status of wo,i,Pn was det...-m1ned us1n� fasting 

plasma v1tam1n A levels and relat1ve doae response <fiDRI 

proce dure. The RDR was Cdlculate-d by obta1n1n9 a iaating

vitamin A level <AO>. feeding 4Svug rttt1nol equtvalent

and obtaining o second specimen after 5nr CA5>. The RDR

Tabl, 8 rohows lhe mean +'- S.D of the ago•, weight, 

subJecte and the control•-

The ROR values of the aubJoct• revealed thet �

of tha 

and all of thH• had ba•al pi•••• valu�• lesa than

�Oug dl. Throa out of tn• ,.,..,r subJocl• belonged to the

::rd �hi I e lhC: roll\a& n I nq on• b•I onged to thetr1me11tttry � 

I I betw,.en �I •nd . '1 uo di. Out of P ••ma v1taffllO A )eve • 

the1;v �116. 77.1 t,•d i.OR 20,,. Tit• two •ubJ�t• wttre '"

' PreQn•nCY. The '""''" n, nft 1-1 the ;ro lr1mo•l•r O �

va1u,. .. :oug/dl. In the control group ot 
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TAf!LE § 

Mean ag� weight height basal plasma v1tam1n � � ROR 
v�lue� ei pregnant sub1ests and the NPNL controls. 

C 

TI 

T2 

T, 

WT 

liT 

RDR 

TI 

T., -

T� 

C 

N AGE WT HT 

10 :;o.�+1- 57.5+/- ISS.b•I· 
2.q 3.4 4.0 

10 29.7+/- s9.2 .. ,- 156.7+/-
4.2 4.4 -1. 0 

10 28.9+/ b;'.;.7•1- 156.9+/-
3.4 -1. 0 2.:? 

10 29.I+/- 67.b+I- 1:i7. 4+/-

4.0 2.8 2.0

- We19ht

- Height

- Rel•tave do•• ra•pon•e

l•t tr1 •••tw- of preon"ncy

- �nd • 

• 1rd • 

BASAL 

-8-6•/-
- -
...... 

:?7.0+/-
-1. 8 

26.3+/-
4.7 

=s.3+-1-

�.S 

Non pre9n.int non 1 o11cl.ottn9 cont.rol •

91 

15.2•/-
-
..>. 2 

I •l. 8+/-
3.7 

16. I •I-
-

..>. ':! 

19.-1+/-
4. •)
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�IGlTUOINAL STUDY: VITAl1IN B.;_ SINGLE Erl.lNO p1,;.c;EBO-
TROLLEO STUD r QE ill SUPPI.EHEf:jTAT ION EFFECT O_N 

l;iEAl,THV PREGNANT NIGERI.:W wOtlEN 

pregnant:. subJocts and controls with nor.,.I l 1ver

function te,st� .,ore car.-1 ed to the end of thtr "tudy 

14 br1ng1ng the d.-op out to 2� 144.2¼1. 15 subJ@Ct!I and 

controls were tal en thl"ouQh the study but a repo.-t .. , 11

be Prtrsented on �8 114 ,subJects and 14 cont.-ols l. 

The controls were the placebo group while the subJect,s 

were lhe treatad 9.-oup fed 7, 000lu v,ta�,n A ,n oil

dally from the 14th wael of pregnancy to 6weola post 

Partum. They ware prop•rly .,.lchad ;or age. age of 

pr�qn.,ncy. par• ty, weioht. height. ltablo 9 ahowa the­

meana +/ S.Dl. Blood aa.,ple• we.-e obta,nad from each 

lllobJoct and cont.-ol fro111 the Pith weel. of pr�na,ncy 

be lore auppl amant4'I ton unll I bwo•I-• poal par tum •nd al •o

f r0"' their" Lu1b1 •• •l 
p,turl t1on. Thf'Y were blod .... 

l tm,.,. the cour • of th• at,•<IY· Tho l•t •nd thedur1n9 

2ruJ thll Jst and u,e :nd halves of thebl�eda rciprea..nt•d 

�nd the .,,.d •nd tho <ith rcipr•••nted the 1 at.lr1,11eater1 ., • 

•nd 3,d 1., ,. .. eater 1 ""d lhe :lth and bth � �no hat,n of lh• • 

bi ,.,..,.,di ate poat par tu"' and b wweka
aoda ropre.enled 

" lr.n-1.hyrf' tlrl ll'RJ. lnu fond intalo 
rolc1n l�OPI •nd v 

Of 14 l and thO
of tlu: nubJ•C: • 

control• ..... •••••••d
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Mean 

TABLE�

(+/-S.O) �g�, Q�r1ty, wg1ght, 2£ lll£ subJ�ct 
the controls .lJ..:1. subJects Ul. e.ac;h qrouQ ! 

Cyrsl 
AGE 

(l,gl 
PARITY WEIGHT 

controls �7.8+/- I. 07+1- :.6.9:?• -

5.44 1. 21 7.81 

�8.5+/- I. 57+/- :,9.80+1-
I. 38 o.J4 I. 9::>

-------------------------------- ---------- -
----------

uaing tho mothod outlined In the ch•pter on m•tert•ls 

•lnd method.

COMPLIANCE ANO SIOE EFFECT�

We aaaessed compll•nce of the •ubJoct• and thP controla 

by P111 count. Ovor•I I 98r. •nd 94•1, of the •ubJecl• .and

lho control• reapectavoly tool their pill reoul.arly but

Only thoae lh.al had !OOX co,.pl IAnco •re included an thta
report. 

for 

•ubJoct "ho compl1oned o( por•t•tent ho•d•che and w••

1"""0dt•loly romovod lroe tho •tudy,

tE.C1EQ CELb vrx.u�E

T1,., PCv v.al1,11a ol th• oubJRCt• wore ... 1nta1nod "1 th or,a)

A 17,000 1.u1 .,, oil lhe 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



period. Those of the placebo controls decreased IP 

0.05) as pregnancy progressed and went up again at b 

• • u w�v� e1r va ues were still weels po-t p�rt•·m. Ho - -r th I 

slgn1f1cantly lower than tho•e of the controls. The PCV 

values correlated s1gn1f1cantly with plasma albumin and 

TTR level& throughout the study period <P 0. 05). Tho

Change In the PCV I 111101 s throuQhout praqnancy I r. •• 

Dhown in F • � l q .......

eLASMe, V!TArllN a

The rlasm. vttmain A lovel• 1n the supplemented subJccts

lncreasod progrsslvely throuohoul the study period while

those, or the controls decrea•ed w1lh 1ncroas1no aqo 01

Pregnancy <P o.OSI. The 1evels 1n the eubJKt• and the

Control• did not dif/er 1n tho l•t and the 2nd h•lves

end Znd bleed•> of the second

va1u�b ,n the ,ubJect• were �19n1f1c•nlly h19her than

tho•u of lhc control by the l•l h•lf C�rd blaadl of the

lh1 ro trlfleator and lh• dl+�cronce w•• ma1nt�1ned until

lha '·tt, 
ip,1).001 I. Tho •eion v•l1Je• are 

u waol postp•rtu•

'hown 1n T•bl• 10.

In the

1n tha 

Of th• 

PI•••• 

third 

t to th• lc••I at ads1sa1on. rn.
r1mastvr •• co«>parad 

dl4faranco dacr•••ed to :uoX with th• pro-1�•••101\ of
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FI G. Mean Packed Cell Volume ( PCV)

/4-5 values of- subjects 

.__ _ _. --and controls 1n the Longitud1nol s t-udy-...J 
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0,10 •"'• w•• ob91,rv1,d PO•l P•rlum. Thi• dlffnrnnc• lh h II 

to 

� VI ,11111n 1•v• • •• 111·r11nanc·, r,roor •••uu.
In p I ••mM t I\ I I 

P1••ma vitamin I\ Jovel• corrolalod •111n1f1c.ntly with 

Ul•r• In bath lhl1 conl.rol 9 •nd 11bJOC t• ""d lo l•Llt And f rn 

In lho cn11lrol• CP(0.•)51, fh• pi••"'• lnvol& ot v1t•e1n r,

1" I he control• howr,vur r uo11a1 nod Lha ••"'"·

Th., II croluoo lev•I• t11LI 11ot rh•nuo I lll'OU[jhOUl I ha 

•tuur per IO<I 0.,1 thwr 1n tll• cootrol• nQt' In ll•• pi• 1100

Yll••tn I\ In lh• cnn&r"al• al tll• �tll •nd blh blood• .,nd
lo fUP at tho ,Ith to lll" 6lh 1Jlt1•C1•• Flo, 4, 1 ohOH• tr e

Patt.,, n of cn•n<iv In th• oubJ• t• •n:I th• control••

El.f\31£! ALf\1!'11 H
,,, ..... "lbu•'"

but d.,c, .,.,,ad o1qn1f1c•ntlY

pr �'"o••ad IF o. 051 • '"
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FIG. 
4 -6 

Mean Plasma Vitamin A (VIT.A) 
values ot �ubJccts 
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FIG. 

4- 7
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!!£...n >/-S.D, PCV, V!T,

iUjJ()lC-1Df;ontPd 8\lbJlCtG •nd
ilnd &-c. 1�vuls 

pl�CVbO contrnl� Clol 
-

t..(l � 
RYl>J It!; lf! 

No of : I

bloo>d1i 

PCv,:,> 

34.J+/-
2.3 

C :S:S. I+/-
,5. 8 

VI fM(uq/dl) 
2!1,o+-1-

b. I

C :?7.�+/-

c,. 9 

IJ-i.; ii.IQ I u I > 
5 ov.2•/-

lb. 9 

C bb.0-<"I-

I.,. 8 

!.!! ..... ,n group

.,- ;; -I 

33. 3•/- 34_7-.1- 34.0.-1-

:?.3 I. ol I. b 

32.9+/- 32.ot-/- J::'. 1,1-

;s. I 3. 03 '2.Y7 

27.9+/- 32. 3.-/- 31. 2 .. ,-

5,7 •\. ·• -I. 9 

.?4.7·1- 2-l.B•I ..,..,. 81/---· 

:.i. l :;. b b.2 

6::', 11/- i,:S. i:,+I- t,5. 4 .. 1-

17.7 18,9 
I :S. 7 

64,7+/- t,:!,. b.,- ;,3,;i,1-

12 •• , I I • 3 10.3 

-1•;,c.ko:d col I volull>U 

33. 7•/- 36.3•1-

I. 9 I. 7

:so.?•/- .S::S. o•/-

2.3 I. 8b

.so.a .. ,- 3:?.8•/-

4.o .; .. 4 

�-':>-+I- 2�.0+/-

::, • :S ::I. 8 

.. ::s. 0.-1- b8. I+/-

1:s. 8 13. I

t,4. �· o•I. $+/-
I o. I 10. I

PCV 

lt•C 

V 1111 

0 

-ll-c .arotunn 

-v, t .. m, ,, .. , 

-l'r..,gn•nt. ,,ut,J• et" •"ppll "'an\vd ,., Lh orul v, l""''" "

-t'r',11u11"•nt u0'" n ,..,ppl ""'"oto:d "' tll o, .>I pi .. cabo 
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FIG. 
4-8 

Mean Plasma ALBUMIN (ALB} 

values of subjects and 

controls ,n th� Long1tud1nal study ---J
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f r-oro the :r-d to the bth bleed. Ftg. -1.9 �h0N'S th e

patter-n of RBP '" the subJect,; and the control ,a

thr-oughout the study period. Table I I sho"!I the mean

+/-S D· of RBP 1n both the contr-ol • ,1nd the subJccta. In

ttui subJects and the controls plas�a RBP

co
rrelated s1qn1f1cantly with plas•a v1t•"''n levels CP< 

0-0:5). 

�0LE: ll 

l:1eft0. "!:.i.::. s.o e1.eL BE 6"'12 I.IB 1ovtt\l !.ll � l�DDl•mcnted 

!i!!ld � p l acot>q � .!J.!! ,oubJ!Ct2 Ul .,.,er, 9CR�1R 

5 0 t�o • of · Iblet1d; 

ALB C9/d I ls l.6+/-

C 

0. 'lb

-:,.67•/­
o. 'l 1 

R&Pc,.9/dll 
s 

C 

>.86•/ 

3.81•1-
0.72 

lll'( 1,.9/d I l
s 

19.1+/-

3.0� 

C 

., 3 

:s. 5+/- :s. 4 +/ 

o. 4:? o . .ll) 

- 4:S•.; .

o.l9 

:s.89+/- 4.04•/­

u.98 0.0; 

•I'll bu.,, n t•t n 

,r,.1•1-

::;. 0 

l-"ll •/- :s:. 4�+/-

o.5 o. -1::.

·.:O+I­

,. 7

4. 05+/

0.91

:;.b7+1-

o. 4 I

10.05•/- l9 •• �.,-
:.60 :?.� 

�8
ti(,p
T IR
n 

-Ret1nol 01nd1nO r•ro 

-rrAn�tnyret1n L�d pr•Qn•nt "o&•n 
-V•t•�•n A •UPP1 ""'"nd p••�n•nl wo.,en 

C -1'1 •Cobo • .,ppl .,..,...,t• 

,01 •
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FIG. 

4-9 

Mean PLASMA RETINOL BINDING
PROTEIN ( RBP) values of 
subjects and 

-----' L-- controls 1n the Longit-udinol stuoy---'
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e!.ASHA TRANSTH'fRET IN 

Table 

both 

11 shows the ffleans +/-5.0 of the TTR lesels 

the subJects and the contro ls.

1n

differences between the TTR I e"el s of the subJectts whon

compared to those of the control• eMcept ot the �th

bleod when the subJect& h�d s19n1f1cantly higher values

than 

Of 

tho 

the controls tP< o.05). Fl<I• 4. 10 shows the trond 

the TTR ,n the subJC!Ct� dnd the controls throu�hout

study period. 

the> 
plasmo prototn level• cRBP, TTR, ALB> 1n both

•ubJeocts ond the control• were sl<in• f1c<1ntly lower -•t 

Th>• point 
the than all the othrr 

5th 

corro•ponded with lobour but the lavela went up to

Olthar pradel1vary or h•Qner 1avelS• 

blood 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



I 

FI G. 
L.-10 

20 

19 5 

19 

•

18,5

..... 
18 

17-5 

.._ 17 

16 5 

16 

1 

Mean Plasma Tronsthyretin 
(TTR)(PCV) values ot subjects 

and controls in the Long1tudinal study--.J 

� ...... , .. � ,,,,,_,,
-u-

-- -J.... 
,/ 

...- ' I 

2 3 

6!1NdS 

u = s

,�. 

-, .. 

I. 5

�=C 

I 
I 

6 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



VITAMIN� STUDIES lli !:iE�TES

The _ ..  wel"e ,n nas study phase
babl es bo.-n to the w-en t 

Tne.-e wa• 
12 males and 16

no 
llilde up of 

dt ffe.-ence 

babies of 

1n the mean apgal" score

the 

the 

thr 

cont.-ol s <'1 vs e.e&>. 9,,-th we1oht of the subJrct•

(3.:::0+, -

o.os vs 3.0'1 •I- o.Obl though the v1taa1n A aupple�ented

Table I� 

•howa
h 

the mean �,- 5.D , •PO•,- aco.-e, b1.-t we10ht and

the cont.-ol 

Pcv lovols 
aubJec:t• ;)nd 

1 n  both the

"•0nat1:oa.

Tt,e Pcv illhd pi aam• vl t""''" A 1ovels I "\ the eubJacta

to tho•• of the cont.-ola. 

"eonatoa olaO et m• l :ar 

...... 

Th
e,-., wara al 110 no d• I fa,-ance in th• pi••"'" D ·C, TTI'<,

•nd RDP of the aubJact• .,.r,an c<>"'P"'""d with tho•• of the

Control a. The �oan�/- s.D �re p.-esanted ,n Table 12, 

,o, 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



�an 

APSCOPE 

s 9.00+/- o.1e

C 8.80+/- 0,b8

TABI.E l:? -

B.W 0 G>

3.:0 .,- o.os

:;.v9 +/- o.os

PCV ( .. �) 

5:; .. 07•/- �. •lb

St.Sb•/- ::.85 

APSCORE
e.w 

Pcv 

s 

Apgar score

e,rth wlght 

- Paci ad Cell Volu�e 

- Bobic• of the v1ta�1n A aupplemented 1110there

- Babies born to th• p1acaDO treated 1110thers 

----------
----------

----------------------------

s 

C 

Vll'A
D-C 
/\Lo 
TTR 
R(,p 

1ee1.1; i;.

� \OJA .. � eLP· !:!if Qi. lllS
iw>0•to• 

w12.J.Sc:t. U1 � 9CPllR4

VITI\ B•C 
ALB 

rTR 

luql tug' 
IQ) 

l/!19 l 

� l. 02 .. 59. jt,•I- ., qs•t• 1::.11+/-

-· 3,77 

-· tl:... 11, O
(), It, 

10.12•1-
2. <J'J .,- 11.bt•/•

5q. -.1,�, . �� ,� 
3.5:: 9. '"'

0.:10 

•VI ta111t n

9-carotan•

A I bum In
Tr�netnyratln 10 

-R O d Q pr-ot• 

ettnol 1n 1" 10 A 0,-oup

N 
th• v1t•III 

eonat•• of l ccbo or°"P

t1110n•t•• of th• P � 

R9P 

,al

3.Jb+I-

o.:�

3 . .l4+/-

0. 3::

ili 
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FOOD ANALYSIS 

The food consumption pattern of the pregnant 

the longi tudi nal study revealed the the during

woo.en ,n 

the week-

:S <:?1.5> of all the subJKl5 surveyed consu111ed

meals daily 

0V@r th e weekend. The others dte 3 times daily. Append,�

4. 1 shows the typical menu ol the popul•t1on. The food

were an Ill yt;e4 u,u ng chem, cal 4nd 1 ys, s and Food
'iamples 

tFAO, Unite d Nat1ono. 1968). o,et 

compoa1t1o n  Table 

hi stor1 and 2'1 hour dietary r�oll were carried out to

Validato the data on food h•b1ts of the aubJacta. The

Procedure 15 outli ned ,n th• chapter on �•ter,ola and

"'"lhod11. 

T-1bto 1 '1 • The 

Pr 
d oc,tween 145: and "'-6�5

oto,n 1ntalo of th• ,.o,nen r�ng• 
� 

Calor•oa 31 pPr d•Y re•pect1vl!ly. The f•t

• and 13 to I \} 

lnt•I • of the subJoct� v•r1ed frQIII J('I to 7,1 9/day •nd

•nd groundnut 
111•Jor1ty

01 I • 

.... ,. . 

... �ttl •b'"

such oa 
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a-carotene at 011.

The 1nta•·- of A f O -a5u d 
�� v1ta•11n was roa to., 9 per ay w1tn

a of 168ug. The food• that contr1but•d to the

vi t111a1 � A d d 11 
" 1 ntal.e of the wo11an I nc:l u e .. , and egQ•. 

None of the women con5u•ed 11ver throughout the survey

Period. The dtfferent levels of intale for the different

nutr1ent5 are shown an Table 14.

TIIBLE il 
-

�-".ll + {- iLJi Ct I or I ea .... erotr I 0,L f et. g-cnrotfl)!t

-
1tsm111 fi ll)t(!l,o g,f Q.Clt91)f0\. 1ut11cct.p 1n 

I ong\ tudl ntl atud't ill 1u!l)S'C$!. 1.0 ll<i.h group

s 

C 

Cat 
PRO 
FAT 
o-c 

VITA 

CALS 

(calsl 

211:i, 64•/-
309.02 

:!029.Z9+/-
:;:39,50 

-Calorie•
-Protein
-Fat 

-D-carot.onn
-V1tam1n

PRO 

(Q) 

l,t,. 11 •/-
11.ao

43. J4+,-
11.2'1

FAT 
o-c VITI\ 

(g) 
<ug) <uql 

47. -:_9+/- t,97. ll,+/- 46.79•/-

7.8'1 1-:.3. 6'1 177.4 

�:'!- 4:;+1- -138. I,_ •I- llb,71•1-

5. 74
130,51 124.80 
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D 

CROSS-SECTIONAL 

SUBJECTS 

The 

F l V §

STUDY 

b11 In the range of 18 to �8 years with � ffleen value

::e.6yr. M.aJor I ty 

1nd1cat1ng th•t tha pe•I of reproductive l1•e

to 

of 

I fi 

shows 

between 

par, tv .,,,,0ng t11gar1•n wo11en 111 ,11, hJQh • ., 8

et-,, ldrun. 

1odlcato& that the

control� had lower fflaan bod'/ wa,ght• wnan co,npared with

the eubJocts. and th• eubJIPCtD wo19hl ,ncrc,.ased ••1th dQr

of prnqn<1ncy !P 
((I.QI>· fl1I• ob11crvat1on shows the

ro&ult of 

Qf lh .. ... o�rn 
cur n d1ct•ted 

.. d uc l1onal 

1 t1.,. ... 
c act. 1 v t t. , •• 1 n "" • eh t htt wo.nen

Y#lr a'""' .,c:ono-a• 

and 

th,a,- h 
,.,,9,.0..i ,n 1• ,.prneont•t1,o 01 wh 

uabandO �•ra

at 

Ollla1n11 in lh• •"vaf"ot'l"'tt"l·

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



The � ot the study population dietary pattern ilnd habit• 

�how th e popu ation studied consu01ec jat only half of th 1 

• dciy ,.nd .ioout 1:;". .-te one qood ,o,r .. l da11 v wi lh

0CCd51 onal snacls. This observation sh.,..s the pattern 0,

food consumption in the population.

for this 
by 

Ob,t ervat10n. it is clear that apart +ram 1nc01t1e, lacl ol

also contributed to their pattern of oat1n9.

The conaumption of 9 .. carotene r, eh ,cods waa h1 gnest I or

P<>lm Oil
TIU• 

,s , n 

agr,.omonl with the f1nd1n9• ot Qo,onn , 1970>. 

rtbute,d this to the /;,et th•t an tha outhern Savonah
dtt 

s 

Zonv. Oil palM ,s cuttavated •nd u,.,,..,1ore

'•<1ul ar I y. Voorhoov• I I 'ibb I on th• othor hand

s 111 CA•An of rye .-1, .,.et at I on ,n lbod•n ,n 

consu,oed

obeer"'ed 

children 

t.h,. 

bn 
p£11 r,o• b•.., ahown to reduc:•

A from the 11vor,

lho p RDP •nd TTR wh•Ch �re raqv,rod for lho
YI t .. lllln 

roduct1 on ol � 

111 b I ' 1 =••t,on 01 .,, t•"'" A 111,rov•"" Pt ,.1. 1'1bl >. Un

Qr'OSSly

OlhPr' and 

01 I or •or .cono"1c r .,,.ans.

cantain,o fLtod•

110 

Pole 
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The 

dry 

1nta1e of c�rrots and mangoes -r• dependent 
on

ava1lab1l1ty. Carrots were •va1J•ble dur1nq the

�ea�on wh1le mangoes were present dur1n� the rainy

On the averaqe about I/:; ,1nd

POpulat1on 

ol the total 

ro,spect1ve1v 

� study period, Tho, study sp•nnad • period o,
dur1nq th-

months and thus the- lHO �eae1on11 preva I I I nq In tho 

C:ount ry were considered ,n the cosul'll)taon p,1ttern of the 

lwo sources

Popu1 .. t,on 

-,..., of a-carotene- -· ,and -ic,·. of

ware studied 1n drY 8nd wet

the, etuav 

Tho 
t 

UOh ffiAJority of the pregnant wDl"en were no v,t�M1n A

mor• 

ThlS theroforo 

lnd1c:ates 

doponded

diot 

thal the two ourco• of e-carotene cannot

'" 

be 

the 

not upon ..... 

c:on 
p,al,n 01 I •• tho only •·-

t>u,.od on o rooul or ua•• •·
u tnouqh 

conau,nad reoul•• ly by t 

ourc• t1tot w••
• 

C.nrot.ano rac:h 
Th• preparaaon �c,thod• ua�d

laet Bl5'{ of thll that 

boco 

t'QdUCfl the _.,oc,unl Of

iflp ftVt\ l 1 Mb I• 
/r04" pal"' 01I•

"••t Ing

th« •v•&l•b1• '-c•�otane

r.,duc• 

rolm 011 ,oay •upply bat-en

, .. , ..... of-

On t t11: e vPf' .it Oct,

LIie .-.11u1 rr,d 1/t l•"'' 

I I I 

n A 1n lhl• onv1ronaunl.

'" •
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The PCV I eve Is of the subJKtS were ob•�,ed to dt>cr.-eae

with w 

s19n1t ,cantly

i ncreasing age of pre�nancY an d w�re

lower than

consistent 

ob�e,. ·.1ed a

tho5e of the controls. Trn II ob5er..,a•t I on

with that ot Abudu 11nd Sotol.s (lq951.

I 11

They 

Of 

s1gn 1f1cant downward tr""d ,n the PCV valuaa

preqn dncy subJect stud I ed. ltu:y at tr I buted the

the increase 1n pla••• volumo ,rOCII about

dec:tine to

8th waol, o f  prenancy to ter�- Donovan

a progros111v� drop , n the f>CV of pregnant 

In th• 

up to the �4th weel of

1n th•• 

in the pregnant wOffl•"·

ttr11>utrd to tt,ot 

volume 

drop 

t,1<.IY 11orc ""''" tower 

thr ouQhOUt. 

l ,�
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pregnancy

subJects.

and the controls had s1ff>1lar le,els •• thll' 

This observation 1s 1n agree�ent w1th that at 

Venlatachala� et al (1962> who observed that the pi asff>a

le·,el fs 0 B-carotene did not change with increa!unq 

of Pregnancy. Th1s observation suggests that plasma 9-

c:arotene

An 1 ncrease 1n the absorption of a-carotene might have

been responsible for the matnta1nonca 1n pregnancy.

suggestion may be e�pla1ned by the fact that thla

level of carotene usually reflects the nutrient 

Of c i\rOt<.:ne 1Harrow et al• 19:i2> • The l 11vel

ntudy .. r.

.. , th tn the nor111al range 1:?v - :I•' u9/dl I

Ob-.erved by r1 e: 11980> out i;,.,.l'.I

,or the controls 

of the aubJacta 

., .. d Valu�a below the normal level•·

1 1116:;: 1 and lU•I er

this otudy out Gal and

h1 qhar , . .., ... 
thcr,r 

I 1.3 

(19771 

thooo 

11�74) 

'" 
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an Par-l·1nson 11<1,-i> slud1ed � ,,-0111India. Gal d

Char-l attes Hosp1 tal, London. The subJects 1n th1"

L'ueen 

.. .,,.., f r-om the high, 1nler-med1ote and low socio =onon11c

s. he mixture of the social classes a1ght eKpl�1n
cl asse T 

the similar-1ly of the ,1nd1n9s ,n this study and t hose 

Of V enl 4tachalam el al 11qoz1.

�lasm. 1/1 t«eun 

Proqressed. This 
.. ,tn that Ot 

wt al. 

p,-0,.,. ':I es�lVt: lal I 1n v1t11m1n A concentr•L•Ofl ot the ,..,,....,. 

I re,,. t he 1st to th• 

"•r-1•,n · •on

1011 .,.,.,d by

, .. ,,.,,.

however observ<'d 

lo" 
t,OC I 0

by Gal

114 

o,V-1 y 

the 

Th• 

:lrd 

bol0'10"d to lh'-" 

Tho 

I I 9741 ..... 

by the 

' 
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Hirst ilnd :,t, OE" C t (. r j - ' • i:IUf'\d tn;,t � • • •r-., 

Pr :,nc 1 h. 1 P, asf"'a 'l liUlln ... le els bel .. r,or el 

, .. , ,e.

I I .. s1Qn1,1c.ant 

d1f er <>ncC' between the me•n "�11r-.r. ar th1> t1r·w1

• t -.,, montnw; of preQucnc • tnev 

t c the stor;,':la ,,. 1 l �•u n " 1 n the

or d 1Jt1l1-;.,t10n by the feet. I tl r'J.'<.

•umhla 11q4:;1 01 o , �Q 11to<I

q, r.Ji.,\ f"ly 

''1 l .:lfll t n • 

I at l t,
•·1 ,..., ·-.. ,� r, t

Tt b ' ,l ,n t �01,,. ,.,t ..

' I t a'lld 

�h ,t 1110 t 

trat 

·�

duie 

� nonth!l 

l••11> t d 

' r 

l 01

qonl!r-1' I 

lo �tu, 

•
'h 

l It • C'l ,c. 11,1,. ,."y al o be 1n part •ccO\lntc,d

,,. 
t 

' " 

t n1 • I , I •

I ... c I u :,c, thle pcn•lblte

In thll' 3rd 
frOl'II u, ..

.. , t ,, 
Qt the, 

..... oc, .. tc,d

fhu 1 "" " 11• 1>Qn,.ncv (( "''"'"''' fll �,.

VI t•<1I n

l t n,a,1

••• 
I"' .. 

,. 

to proloc.l 

I I� 

•
• 
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release af •u,,oerwooo.

1�c,,. 
Bodcnslcy et al < 1q .. -1. -.ugol'sted that tt>e •oetua 

eay mal e two 1 · 1 nds at d�nds up.on the depot of 1/1 t•"'• n

•n the normal •dult 11�er <500.000 IU to I I ,000,0..>\ll

1 '" er

•ncl 1de, the storage of -11,t,.,1n .i 1n tt,e fo•t•I

•nd ut,11 .. -.t,on of V1t,.m1n "by ,1c:t1vely irow1no

Foetal liver during the 3rd trt�a�t•r 

<L<!w1 s et al. 1q,111.

doPos, t ton

r .. 1 •• ,.e

o• t:!.000 IU 1n ,oot-'I J1vH .,,.y entail

o, sever•I fold that ,..,ount fr0ffl 
the 

th«> 

tho fate of bloc,d \/at n,in •••

, ra,n 1 n11•st1on or ,ro11 liver rel ••"" 15 not 

llr"' Ca•ety I nown. T t,pre 1 ,s ho,;eovcr
ev, dc,nc e 1nd1c,.t1n9

It, '

th
.,r9

II t ll For 1nat.-nc•
1 

""'' n A 1 _ not usud .conD"'t ea Y •

,,. wh�n ,,.,.,,. ao,aunlD •re ,.,d onl V •

':"I d .. ncr that •. • 

dur1nq 

,n preqnilnC:y 

•• cona�rvat ion �ttocn&nl •• 1 nvol:crd

"'" 

to 

durl no 

A 

I lb 

•

• 
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- obserYed that econoaics andLund and � i mb 1 e < I 94"' I asl o 

� .. "" the adaquacv of V1t .. 1n A 1 nhealth educati on i n,·1u-�c--' 

th., pregnant populati on studied- Thev also observl!d a

siqn1 f •cant correl at1on between the 1ntall! o! V1 tam,n A

•nd the 

SUbJect 9. 

lr 1mester 
'

Vtt6'Yltn A valut!S tor lht! group of

It was also found out that during tht! 1st

"omen was also adequate for pregnant woo>en l!xcept when

""eh comp I 1cation as hyper•,.1 519 gravtdarWD intervened.

During th• second tr i mester only the beat diet met thl!

of the 

tr1 "'t?st-r � there 

progn�nt subJects and durinQ the

I -t• of V1ta10ln
was a need �or aupp e��-

3rd 

A 

in ildd1 t1 on to amounts 9upplt•d by u,e diet,

I new 

dl!l@&ae I t 

and 

A. 

aleo 

117 

I 

' 

•
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levels 

theory 

They therefore suggested that since B-carotene

do not fal I during pregn.ancv the h.ae<11odl lut1on

cannot hold true for the pr09ressive f�l1 in

Pla�ma Vitamin A 1 eve Is ob!ler l!d-

Al so Vi tam, n A excretion ,n the urine ha'!5 bean ob'!ler, ed

to I ncrease during pregnancy (Gaehtgan!I, 193�>. v,t•m>n

A ls a F.at soluble substance and for ,t to be

through 

•n ther 

the I· t dneys. 1 t ha!I to br •ade polar· It I" 

<lecre�sa- to
' d1 •pcr•ed In

u • such an extent th.at v,tamsn" � 
that the renal 

mor• 

•q•ous

Polar 
compounds

.bovo 19 tru•, thi•

If a, ther of lhC
cturlng 

f al I 

""•o to 
\/1 la1111 n 

A lov1tl•.

l 9'131 •

A 

•• b hi"• to 24
.,.r1 y 

It .,,.1 

110 

,.., not 

h•• 

•u•tatnad

·­

and

the 

I 

•

• 
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as yet unl.no .. n release 

the Vi taaun from store (probably set 1n order to

preserve Vitaain Al and eob1lises ,t into the blood 

stream where it ,s available for lactation !Lund and

All th" reasons

contr, buted to

given above talen 1n concert may have

the pr011ress1ve fall ,n the plasna

Vitamin A levels during preonancy.

Obaevatl ons in this study 9upported by those of Lund and

Kt,,,bl ,. ' 

that 

<19�3> and Underwood, 11990) 1t may be suooested

to con••rve 

A levels in the 1ivor of the pregnant women

tt,. f ace of apparent ,n adequ•t• inta�e.

in 

0. :5•, 
'• Of 

A bet ow 10 ug/dl •

th• total population studied had pl••••

Thi• .,.y suoo••t apparent v1t•••n A

health Cl"f I C:tonc:y
• publ ,c

but

because It do•• not meet the 5X WHO crtter1on

6(3.5;;) 

Pr-obl om
for

811b 

di4Qnoa1s.

Joc:ta t control•
and 2 t�. no of r,e 

bll na 
-� 

"••• 
ob••r""" , n 

, old corneal scar• wer•

Of 
the totol populot1on, Thi• ,,,0ht

control•

had n1qht 

13 I 11. 2i.l 

had o..,o ..... Ported
I 11, '-

'•1111 n

SlnCl' 
uQ/dl "'" eh 1 • the

pi•••• 

point 

lh• 

MIQht true •• nee-

In th• 

•

• 
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0. 5'l. had

20ug/dl. oO'l. of the study populat,on hed plas•• \/ita•un

A l evels between 20 and � ug/dl. This observation

that the status of \/1 tae1n A 1n a I ar-ger­

Per-cen t age o f  the pr-egnant as well as the contr-ol women

o,ay be

Plasma 

mar-g1nal. 

V1tam1n A

Ther-e 1• evidence to auggest 

level• between:!<> and Z9 ug

•nd1cate mar-91 nal I I ver- stor-e!> !Under-wood. 1990>.

lovoJ,s. Th1 1s consistent with

•.. 

th•t 

may 

thtt 

f'nd1 ngs of Hytten .,nd Ltt1 tch 09711 •

lh;it v, tc1mt n and al bu•1n fol ION the

n,ey ropor-ted 

6.i.,e trend In 

Progn�nc lbu••n •nd rettnol bind,n"
0 Y and suggested that • •

Pr-oto1 n The decre••e 1" 
may be contr-olled th• ••m0 way.

,,,.y b e  attributed to .. ,th..-
Lovol6 

in 
tncr-oased 

.. t !9b2l or •  
def1ctency of 

al. 

---'• on lh•
8· C ,-1 eh 1.,.,.. 

1:'0 

other-

pr-egn•ncy 

pr-oteln 

Th• 

cut 

• 
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'"ccr-oss a l  1 1 d t 1 c asses an he on y constant source ,.a11

011 but the a01ount consuaed doit I y on the average 

can only be 1tst1mated. It NilS g;,thered thilt • bottle ot 

r-ed palm ot l 

household. The level of 8-carotene ,n 1009 of pal• 011

•• •bout 10,000 IU. Cons1der-1n9 • household of 6 

lllember-s the ava1 I able a-carotene per ,..,e1 fr0111 P•I m o, I

aooo iu.

1905 IU. Tai 1ng ,nto cons1derat1on tne b1 ol col ea I

9-carolene per 

head Per day ts about 190 Ret1nol oqu1valent, Alao the

Prep 
t '°"'e of the B­a.-;,t, on methods of foods GlilY de• roy

AssumtnQ thal other source• of

•uch ••
mangoes, green loaly vegat•ble•

C0rtt,-1buted the same aA10unt provided by oil

olOO IU ret l nol

pala, the 

oqu1valent. 

"' 

A th• u.s ••to lhtt consu�•r In 

,n tht• stud)' 
REI wht 1 e th• ooserv•t I an

sugge•t• 

10,,,_ t vv IU (AOO environ•"" ., RCI In thl• 

l"•

studY tharofor•Obae,-vatlon In lhl•
11, t ..,,..,. 

•uggeet•

u• .. v-01n•l
env1ron.,.nla,,., n A 1 ntal,a 1n  thl•

l "• ••P•c\allY ,n the
Cleq""ta t ,,,.o.,on

'o,- the pr•9""" 
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agrees wt th the observation ot Olusanya et al. (1989).

They observed that Vitaain A 1nta�e of lactating aether•

in 
Oya local govern�ent area is 3059 IU pRr capita p..-

day. Th i s figure 1 s about half the ROA for lactating 

"omen ind,cating an inadequate 1ntale. Th• observation 
in the present study May therefore suggest that the diet

Of Pregnant and
"ource I t • of vitamin A to eosure adequate 1vor • ore

the f oetusea and infants.

RELATIVE DOSE 8ESPQNSE TEST

.. 1th 

•n the pregnant N19er1an population for lho

for 

ROR 

!at

A11 th RDR /• zo uo/dl h•• baaal• •ubJect• that nad

<I• to ioug/dl- lb,7t of th• 
"1 ta•t n A 

Pepulatton with ,n,t,al pla•�• V1t•�1n level•

th• it •nd 29 I• :o:r.. Non• of

_ .. 1n thlS 
-. • ,oa• uacv -.o·,. • �•• cut off, ••-•

111 I •0 Observed u, .. t 9.il( of

1., .. .... 

thO'• .,,111 1n1t1al

atudy>. 

pi•••• 

• 

' 
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',1 tami n In

study lb. 7Z with 1n1tlal plas .. v1t.ia1n A l•vi.la 

b@tween 21 and :::!9ug/dl h.id pos1 t, ve RDR. Th• d1 f ference

tn Per-cent•ges be attr1buto,d to

groups stud1 ed. Whereas Flore s •l al

ch1ldren under 7 years of age I,.,,_,

•conom1c background, the presitnl i;tudy

th@ popul at I on 

119841 atud1ed 

the low SOCIO

was co,.posed of 

the low and interm@diata socio ecoaoa1c laoses. The

Oi th9 difference

POpulattons studied.

state of 

ot al. 119841 al"o studied

of 12 adult gan@rallY w•II

11•t1 ent0

"•lu •s.

1\1 01\•at

using 

They 

ROR 

Liver vita•ln A concentr-at10t1

oboorved that th• .ubJeCl" 

I 1ver 

•bout
"It 

�o�. of th• 

""'In A 
1>0, n v1ta•1" A

.ond RDR

with the 

I eve I•· 

l Of I 1 va,- storage for-
11. 

"••mtt et • I • ! t 98�) In th•"· b •et papulat1on,
•u J 

•
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s.:. LONGITUDINAL STUt>V 

The signi f1cant 

observed o n  the h•emdtocr1t levels of the subJKlS ts

In agreement 
Cn•" 

w1 th observ•t• on of tleJ I a v,d I 19891 

•nd Bloem e t  al. ( 19901. They observitd an ancre••@ 1 n 

lhe h.aematocr1t levels as ear I y as t..o Nffl:S after a 

singl e oral mas,uve dose <20,000 !Ul of Vlt••ln A. ThttY 

•ttr • buted th1,. to thlt 'ncre.ased mob111 sat• on of 'ron 

f,-0 "' av•1lable store and increased ,ron ut1lls.at1on for 

hac,mog l 0b t n formation.

decroased and th1s llilY trigger off •b•orpt1on of iron. 

studtoa 

p,. •• ant study,

the,

were carrted out In cnildren. 

•r• •tudl ed,
pr•gnant wo<O"" "� • 

supplemantat1on, thr •ubJect•

Apart 

.,..,,... 

fro• 

also 

d Whale th•• ••v

aulph.at• •nd fol1C ac• 

e,Pla1n
ton•nc• of lh• PCV lov•I•

the r•••on for th• ••1" 
th• 

but 

11.,J •• •nd Chow < 1980>
Ob•crved th•l wh•"

alSD � 
Iron •nd 

111. �•1111 n

bot to,-

PCV 

or 

th.an 

t aaY bB

1 n th• 9ub)IPG • 

thO 

iron 
al one, Thc,, 

•�p)a1n.cl by thlf

tne •ubJ•ct• '" 

.nd fol IC acld

I 

' 
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supplements. 

The !IUbJeCt!I and the controls 1n this study h•d

levels 30'1. and therefore none of the41 w•s ilf'lae•1 c •t

the star t of the study unl1le the children studied by

8loe111 e t  al. (1990> who had lowar thAn noreal 

haamo9lob 1n levels. The Observation , n th1 s study

suggest 
A PCV

a true benef 1c1al effect of V1tam1n on 

level 5 because tne control• had• pr09ress1ve decllno 1n

thv1r h ematocr1t levels while those of the 5ubJects were

raa, nt&1 ned.

ha 
f tl y carrel •ted to

ematoc:r1 t levels wore a19ni ic:4n 

The 

albu.,,n levels throughout the •ludy period-

It ,aay

r-eaacn

ho .. over

lh.,

for 

to ln'r-•••d need for albu•ln 

be at tr- 1 buted 
� 

1n

aub•equent 

•vntheals of he•o for- Hb for-mation and 

I "c:r•••• In tha red bi ood eel l !1•

•upptecontat1on �••

of th•

not 0i,terved

n,•r" 

on llHt 

..... no 

to the 

controls, 

I 9871. 

' 

I 

••
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tcetus 15 well control led •nd buffered •cia1nst

•ss,1ults <Hehrman � Vau9h,1n, 19871.

d1 eta1ry 

The plasm., v1tam1n A levels 1n the subJects 1ncr•••ltd

•191f1cantly 

half of 

those of the controls froa 

the 3rd trimester until 6 -1.s post 

the 1st

pa1rtu ...

observ•t1on 1s consistent with the ,1nd1n9s of

"Arious other Horl.ers.

et al. { I 9851 obs•rved • ,smal I 

Increase 1n the
supplementation w1 th "dally dost1 of 10, 000 IU. 

This 

Ear110,- than this study, Wallet et ,al. ll98ll co,nparad

'" 

an IS

subJacts who tool, .::s. 00<) IU of r11t I nyl 

day with that in IS control• �ubJacta

They observ� �n tncre••" of

6 uo/1 �fter 16 Met1>•·

who 

• Pl Acebo.

A level 

6lr, 
poat 

.�, 

' 

I 

••
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In another !ltudy, Willet et al. (Jqij41 g•"• 10,000 IU of

V1tam1n A da, ly 1n  the for• of fish 01 I •• tract and 

Ob!lerved an increase of 45 ug/1 1n 16 subJects over and

.ibove 19 subJects who took • placebo, G.r•tt-L•titer and

his col eac;iues C 1981 > observltd an I ncre•s• 1 n tt,e •ean 

serum t re 1nol of 7ug/l after ;; "eel• of eupple11entat1an 

In 10 5UbJect5 given ;;o,000 IU c011p.rad to a slight fall

the 

IIUbJects.

same period of t,�e 1n 8 unsupple�ttnte<I 

Ur-back e t  al ( 19521 .adm1n1stercrd �7. 000 IU ot V1t.aia1n A

seru� 

to 5 aubJet•• 

I eve I of th• 2b we•I.• of 11upple•entat1on end

'01.1ne1 � • ll!'vol of eerUJII retinol ,.h,ch wa• JoX h1gh•r than

' 

�i, 
•

in 

Of 

un•uppla11onted controls.
an unspec1f1•d nu11bor of

I 00, 000 

V1 tam, n A dAI I y to J6 •ubJ&Ct•·
ret I no I 

of 

1010 • 1220 

1.:a 

thal 

r•l I nol 

,. oo•• -

•

• 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



• 1onsh1p •s the largest doses of V1ta•1n Aresponse rel t 

Observed th 1 e argest increases ,n seru• ret1nol.

W1 11 et et al 11984> concluded th•t supp1-ento1t1on w•• 

O'IOr'e effective among subJects with 1n1t1.ally low serue

ret1no1 concentrations. Th1& observation •grees with

the f1nd1n9s in this study. The pregn•nt -"" studied 

k&re th ose who had low levels lbt-twaen :o o1nd .:SI) ug/dl I

Of 

Most of th ed -•t on tha l'ffect of

e .. tud 1 •• carr I -

•uPPlement9t,on
;arc: cons1atant with 

- ,n pregnancy

In the non pr1t9nant non

11943> obeerved a e1gn1f1cant incroe•e

of 

129 

plesm• 

Or 8.7 ug/dll and also
ru 

A level• 1n 

Of II I t 
t•r of pregn;anCY ·

4,111n A In the ,,,d trim•• r 

racently, v,11,ard

�,gn lf1c•nt I I 9Y. I 1 r,cf"a•••

I •vel s of eupplemonted 
llns liPPlement.ed group.

l I Y8l)

1'1 thO 

obsc,rv•d a

V1t.1,a1n A

,;1th the 

1how 

• 

• 

-• 
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that 1t improved the haeaatocrit value� of 

the 

the 

pregnant mothers. 

The supplemental Vitamin A in this study 17.000

dbout .,. .... s

•I I ow.-.nce <2000 IU or 600 uq ·day I. Lew•• et al 

observed that 5upplemental V1t.u,1n � higher than

IU 1s only 

IU I lo

(198:;) 

I 0, 000 

level 

•s adequate to mdianta,n the plasea

Pregnancy,

levels throughout

f .. c t an 

wi I I

Vitamin A over and abov• the norftal ,nta�e

ma1nt•1n normal plas1'1,l levels throuohout pr�nancy

"1 thout the  fear of lo�1c1tY•

batwonn 25 50,000 IU/daY for period• of

"'0nths can produce

eever-•l 

d 11 ....
effect• (H•thCOCI et 

mul t,plo " " 
10-.'i!.OOO IU 

• 1 •
1990) 

d 
o• I ow ••

However dotlY ose

round to pr oduce

18 

or 

old 

A 

A 

cnron• c:..-11 y

' 

• 

• 
•
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<Mounoud et 1 • • 1975, Von Lenn�et et al, 

Bernhardt and Dorsey, 1974>.

Ti1e U.S. ROA for pregnant woun 1s (/• 9000 JU and Aany

Prenatal v, tatn1n forrDulae cont<il1n 8000 !U IH<iltchc:=k at

al. 1990). The level fed 1n this study was 7,000 lU. 

This 1 
• 

eve! ls s.afe 1n this env1ron01ent ""'ere the ,nt<ilke 

of 

Of 248 
385 uo

"•tatn1n A Per day.

The LO 
SO for Vitamin A has been calculaled. LD50 ,s the

'ndo,. of

•111 "'•l 9•

• do11•

'•c tor-a

acuto tox1c1ty to the • ..aunt of 1ubstanc• ,n

dose required to I ill S<)l of • population of

An LD
:so d In •. g/1" 11 c"lcul•ted frOA

e1<praas• " 

r«:!'aponao curve and IS dap•ndent on v•�1oua 

llUCh as rout11 of
ap�ctes.

,IC Id 

for 

1 � I 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



al. 1984 >. The LDc., for -1--s 
JV -· �, "•s e<,l1aated lO be 

168mg (O.�o x l•)b� IU ret1nol/l9. 

The highest dos;age for e•ch "Spee•• .,,.,. :!wt,.,,.., h1qher

on a b Ody we19ht basis than the hu•.1n ROA ,or V1t .. ,.1n

1110 IUI

Pol�1t.te 

I 

per l.g/day. Howe"er thl 11, do.,c "houl d not be 1 

15 ;appro, 1m.1tely v.06 --:i 

con-strued

3 s;a�e for hur,ans becausr there ,s d1ff1cultv 1nROA 
, _ 

ex tr., POlat,on between •pec1es-

In 
I I ghl of oil these t1nd1nos.

lune of
su99e•t1on •• 

Sw�aah 

� .. ., l::lhiop1an infant•-

It,., to h•"· 1, ... ..,. 

w.ero 
cbacr,t!d

E.th1op1•n infant•

• d•Y· coef'"r lfd

for '.5-Q • 
... lh two 

LO 
ou• Id •tore•

I -., .,. 

•• ... 11

of 

tn• 
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'" lhe •ubJect•.

th• cvidenc1t of Gebt-fot,dh1n •nd Velqu1st. (1984,.

ob•1trv•d

Elh10p1-n 

th1t RBP l1tvel 

Womttn.

" 'nc,.. ea'*iP> 1n the Vit•�•n A levels 1n •

"'41 ""tr- t .-..., pi.... al bu•• n I.,, cl•
� 1 10n C/\royave. L9h?l. '" � • 

'" 

'l1.1d Y P•r Lod ...

dt,c I I 10d .. , th 

to lho•o of the control•
co,nparcd 

the, 

PI,."•• .alt>uatn 
tho 

••c•Pt
t lt•r \1.••· 1hl., 

•n,I rooc •o•'" h 
...,,.,a

pea 

ll10 

• 

I 
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ill f ec t.s RBP 11·1ou,.-ay et •I, IV9(11. k&f' h•• only on• 

b1 nth"') t •1 • fo,.- r1::l1nol wht1r11•11 TTk h•• fou,.. btndang

•1 tes f 0,.- RBP.

1 TH 
I 

""111 r•wpond to u,e p,.-e,i,wnc• of ldd' 1n th't blooel and

lh.,

t0ntr01 u

•119""•t.­

·�r lltoa I

ar,tJ 

may he l!lutlt •lo.,er.

the aubJoct•, 

albumin 

or T rR. 

•15<>

f Ot' tn•

•t • s. J• t.s

p1P,.-I od, "Ill le 

..... ,. P011t P",.-tu"' in th• control•• PI•.-

to 

•lt,u,,,Sn

I•• l 0 !I w.,,.. 
tt..

""'bJe1ct.11. l'l ••••
l Q f DI I Ow

product• of ret 1"°1

lho 
''•ri11 I ..... .,,,l.,tl 
� ... 

1,,. I 

•I' I 1t,,.,,,..,

1hll bltind, 

nf 

f'l<'>\' I 
• I

•• t , ... ol
# 11 • 

I 4 

•• 

.... 

t ..... 

le •I• 

' 

I 

I 

1• ,. I e-

.,, .. 

-· "'· ,, 

n 

• 

.... 

• 

• •
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•uooe•ted that 011id•tion of ,-et1nol to ,-etlnoac acad 

lncrea•ed 1n order to provide •dequ•t• ,..tanoac •cad for

th1 !I purpol!le.

•lbum1n r01qu1 ,.11d ,0,. the tr•n•port of th• ret1no1c •cad.

Alt1o 
1 ncrcu1sod albumin levels ••Y b• r•quar•d for lll• 

synthon I" o I RBP when th"'" • • • conatent auppl Y of

Vitamin 
I\.

born 

lhe 

l ht,ih•,. tn.an thoa•
O auppl p,mwntad moth11r'I were
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•tor •g• In thl! 11 ...,.,. •

werr> no R&P, Albwun, TTA 

levels in the 9ub;ects and th• control•,

•uppl 11111'11"1l•tl on had no

bt,. th f 0 th• neonate&, 

•• •

Tho love, I• of • 11 lhft I t d d t t 
� � p ••"'�pro ••"• ecr•••• • n •  

bleed "' both the eubJuct• .. nd th• controls,

.. .... q 

11,, ll

ac:utu 

the PI -�!1n1<1 protein,
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day .,,, i eh is tnl' of 

�400 calorie!I.

day, This ;,mount Is at,. 5\ of the reca-endtod inta�"

170g/d) for a reference pregn.nt w�en. Ho,..ver tne

!IOurces o• this. nutrient in the d1•t ot .,a,or1ty 

Of 
women were cereal!I ,;,nd )l'9Uilt'S 0 Tne,ie proto1 n

sources are of low bioloq,cal value. n,e obaervat1on in 

da1 I y

study agree,,. w, th that of 01 ua•nY• et al· 

Prole1n requirement. 

A l'lo9). Thl' lovC'I
level,i lArroyave, 

of 

A n th• no�m•I
lhe pla!lmo 1e,·i,I• of vil�·"'" ' 

A I nt ,,1 •• l'IOt th• ,,_,t,nQ factor.
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d4y was :;,)59 I U wh i eh is about half the ROA for preqnant

women. 

The find1ng ,n the pre�ent study therefore 'lugqest'I that 

the diet of pregnant women in lhis env1ronm•nt may be

highly del1c1ent in ,ts v,ta,un A content .-nd the

cons1tquences ,nay be gr, av • ou• r or both •other arid c:h, l d.

level of con.-umpt I on In th1 s atud�· 

th drop 1n the level•
e progro••• ·,e 

"1 t.-,�, n A obser-vrd In the ,iubJecta.
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£ H_ A P T  - - [ !l 

s \,! t! t1 e. !i i: 

Th,.. f I nd1 ng& from the study c•n be �ufl'lm•r 1 $Cd .. ,. 

follo-.s:

I l 
tnt�l e of pralor•ed and prov1tam1n A

in pregnant women 1n tn•• environment.

••v

PI ••ma 
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wil9 
/Qt" 
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shown h19h correlat1· on between the prev•nt1on af cancl!rs

and vitamin A level s 1n adult population 1Wo1ld 

1980). 

et

Also studies have shown that children with adequate

Plasm "' "1 tam1 n A I eve! s and I I v•r store molly b,. protttcted

a9a1n "t •omc chtldhcod

the ,n 

the area Of vl tam1n A t1nd c.ancers ,n hu,n•n• thc,rc, is

n ra·,ertlblt. evidence based on ;adeQu•t" field •ndI 11c:a t 
b1oc:he1111c<1l ,iurveya to confirm the b,n.,11c1•l ellttcts of

1 n eh, I dhood d Is•"""•· It 1s th•re,aro 
A 

Juat1f
1oble to doduce fr-0111 the for•o0111Q that ,•1t .... 1n

Suppl "111•n t o1 t , on

"1 l I b 
Id 

0 h 1 gh I y ban of I c 1 •I to bolh 1110t� �.- •nd chi ·

therefore recomm•ended th•t

7()1:)0 JU v1ta•1n

,1 

,i 

supplomented with at 1•aot
poet 
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