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'' I ag'uo{ l0u1il|n'l{1 .ltni8tn|]nll6l-.t 
r *l1ui

fil 'tdtrri o-aninorevulinrc (N,A,

synthase, Al,A dehydrgse, Henre

synthetase, porphobi l inogen dee'ni -
nase, erythroporphyrino8en decar-
boxylEse lt8c coproporphyrinogen
oxidase AIA dehydla€e cconfijg'{Id11
rnc r fiurdfor cun.ir#riul nnlarnrttr'uJ{
n1rfi1{1ur0{rourr{orgr rrmi,h.lfii
. t'o .' d JdlteilriltiedD{;& i.rqudrrnrs f6uri

d-aminole\arlinic acid, coproporphy-
nn fl{ l.t l RoC[RctKdl,lr URc free
erythroc'yte protoporphyrin iw.rur iro

lrxl
I

d!(
I Rofl1fr{ gonqlnt.|U | 0U'ltX p}'rinidine-
5' nucleotidase qcnnsla"{n1rrh{1uri1

!l

'lfin'll depoLynerization t0.t riboso-
Rlle 'lu reticu.Locyre rfia{qtifd
lia Basophilic stippfine .Iutin

ruer rilrfisrriufinrnuirha Heredi-
pyrinidine 5'-nrrcleotidase

deficiency n1:dltgnruftot q.- unc

P-slobin ctrain tr.rirhs*rir rfiufiu ccflu
'nmlfiorLnirdruinun'i

" nrriuntftfinmt ru{rrrumfir rin"ru
r €oir rir r iuqufrqnrinrnirqc rdrurroh
unir r inr,lu r ;nqcriursn.ir qc r fu ;in r fisa
ruo{fllmcrinuncdnR..rnl dnu* baso-
phili.c stiprplins,trrinrfroflta{olqsc

,u-unounain aml uiffi m nlrd{1 { "du uRer rn rc r+i or r tt6n
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nsr$a4oncr6soffld ttnciruru Erarrure
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o1cltanff]{nulo 'lflolmn1 EDTA i]1q lln

rir'lfi basoph lc stippring u"ufi1tl1fid

Polychronatic ceII ffioourrnc

WP

, i-
stippling quffJ'1otloHn11 | Noqnu1fl15qu

ndt (ugg""gate t lo'l riboscme &finure

fiorjnfutg.ttnrc nnqc ffil ring siderobLast
I

lauog

uturnir I

congenital
deficiency

acute intermittent
porph}'ria

congenital erythropoietlc
porphyria

tarda

coproporphyrra

udfl fnlff-1{dlt|1unfffi1l porpbvrin

SLICCINi'], @ENZYME A +

GLI.CINE PYRIDOXAL POr

L d-aninolevulinate sYnthase

d-AI'1I}.IOLEVULINAIE

d-aninolevul inate
dehydratase

FORPI{OtsILINOGEN

uroportr*ryrinogen

IrcLYPTRROLE I

synthase

uroporphyrinoEen

UFOPORPIIYRINOGEN

co-synthase

III
uroporphyrinogen

decarbolryIase

coproporphYrinogen

oxidase

N

protoporphyrinogen
PROIPrcRPHYRII,IOGA.I

porphyria varieSlata

PRdIOmRPIiYRIN + Fe++

DrotoDomhvria I ferrochatatase

HEHE

@PrcPORPTIYRI}OGEN III

PRCTIPPORPHYRIN + Zn+ |
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d - s o .!n15|'|tnlgftm I tltltfi qcuugt t'erra-
chelatase thlrl tenous ion tflr#rril.zprotoporphyrin lN]O Q{tiUqcN proto-
porphyrin 0fli3f, lltltll'll.ltrlmfr {ncdUfl U

.'aa
flmrrscr.d{ncF,tu I I0I Eo!o{,i1{mb lri'i,t
- -d--q-,- !-e l t..,' , Sqt|Ju0u$iotannuu nlrru RoflrloRau,tt
.q---------- vE ^+."
I u0{q1nn11t'lNo,lu 6l urMnSl{rw fl q1u?u

rioarn n
.,q ; ,rnlc'lnIoql{ I uo{q1nmttfio{ | fiRn N

fl 1 | t{oqlnrn 1c fl 1ntm n.ll
ie -r r uuururl16{1ea),

nrirthc$rrlorir'r rifi 'r drur-utre i1nifi1ril
zox no{oflfillnn n4o,iruruffi,is{oufiruoil
iq I a -.'3 -flNn11|fi0.t r unn lodllt$rnullu rfiotn,lu
l1'l.l ttri'Hgnq mu0{ t Ot lnu nll I nomnln
. n dv , s v o w.: ,fllrorn1 numl Iuu utrlfl.tFlqrB{ mdltn flou

fi11 1earar.lcorir,ri,c .rurhqrh *fi*.n
Rturedol tdud ornro ei'urfigq1nr*tor
uud 1r{{1r fi unrdu'r rir,rrieurr.rr#r-ufir

.}
e1n@n1 loonoo l'lR1 tlp{1t{wn,lcctulrl{
Buu,,4,a4.-Da.i
flUn'lllultl I ulJ I Ofl t'l qtfl'l.l$ I n0gnlNN0tlft0

fi1{6trE{ inrusrslunnr"to r lin1,ir r 6nrnn
,.3t/

nl1 6 [$lroti i.t r ijufolr-mrrnflqrcdu
q!a

ffin?frtHfl1mUmlm.icf,lmrnhu{1[ frr
,6nller nn1n1t1nfifft1,,t c1nn1flfio{ | flhn

.q..!. c ! r A d
l nndu m{016Ulcg3 l1R1t1.tt,l|l{ i{uul
-.u.. .Elnluu 3 1EHC s{U

iatctBuln I Noltn1tRffi{!0{ storage ir€,yl
< d..". J d clrou{rtfinn 1frtt!{1e1n}41,{-0u I fiA.r f0 n

s'{Rrmrnc{r{ rilfl rfronucrr*nrnrr6 16l

flt$
WP

lsucuoltrtlqltnlEcfl
I

qr t'nnl Ntc oURoS{

l',I&trrt| | uo'{c1n

Transf errin saturation

Hb, lrv

t{10 t'erritin lt
lutJqqrhcc,l#rcdu

WP/Hffi ratio
( zPPlH) cc I L6su[rfil{.lui8usfifi1ft r "ncrn

,d;,)
1slt5D{ r$Rn (rux 2) I N0 | llffn.Iulln5rm

,llrl
nmrnouf,rnrcrnfieql{ccrfi 1n0 dnrjurudu

Zw/u 511ll.linlfumfl1,lcffio{ rfiFnr#lu
Irsn deficiency er.lrthroFiesis nn

1c8c rnnqlnrll ?P/H qsn{dl une6rnl
id " d ,3-ruorumrudnrio rililurimru rfft nio
.n . - A dt,

l tnuuolll r ln1 I gMIJtUOU I flRn.l dtll

Iron Repletion

Ferritin

Depletion

Iron Deficient Erybhropoiesi I

-.-j - J 4 6fl Z fllotfllt r thUtrulh{ x1'ti,t I nrll8fli1{ I Romrcffior $dn
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; d i e 6 'r!
R.0 t MlwiD'l t $Rn I NOU{ 16lU | $nnOUUl{ n1l

R{r,r r fio r fionrral drdouqs nanc 5cgrfirgf,u

firmnnfiu 6.rtd r fiun'rrnsn{ior qu ueqcdo

r qudu riro rn6nfinc6fii1tt41{mu nn'ldltjtltlo

rrfir rirfnrqiorcf,u tranaferrin satu-

ration [Rr blood ceL-t irdicies qg

Rm{loutcw]r rcV

,rrri,t qcruigfi-61$1nntil nonlfiotcu

l rnlgqog

ftlum{

r fror fi osrotcrililuln r frntlnuAdql{n{

n1rtrr'lc 1{fi0{!-0unfl11
,4

n11ulfio'llflRn lmlmnn'1416
frc1rMa6n1ltnmu5s nBuw4u leun

l. Serr.r ferritin tcfrl territin
J6 d
tmn11 12 U11UmN/CB , tlf,fr{o{n1t

t6ru
rflom1utfro{lllnn 011tl1l1Nnul1l

r olrnnlsnnmdomr tdn rtrwrtoln'lr'
It

Yl1 t'erritin Fl00lqmnua Ufln fi54
sd , i ;"

|flrfiulff| fllnHtn18lfio{ lunn I {o1l

ml[l1lniosqlnflllot l io, mlig-
rFncies $10 chronic lnf'Ianrta-

i
tion disease otJ" [nc f'erritin
uonlN1a 0{ft1'lllIull1{!0{fn'lulfi 0,1

3d
I fiRnfldCd'lul1\i n1u o{urq{fi'llllnll
. i, u
ri1mrnffiolDur1xluftlg ftu m,
%transt'errin saturation' herno-

6rrglobin l llll6ll
2, WP qc'lfl nnmHnu transt'errin

atec6
saturation'luJt11ctlf,i1.l ltlolBoO

t6
0Hn{ I o{q1nn1llfiB{ t fiRn(e tran-

4. d ;st'errin satrration NtOlRtlIU0{

rrln r rluf,1ull1116{ m 01qcrfl1.l$frtm

n'i'rdcnrq, r[n lastomcoilli{'tu
114dfi lnframation rfidu*ra re

ec rid.{{ilqun'irqafi

EP

deficiency erybhropoiesis I illl
e(

t'ln'lm $n1udtlo1fi llnlqsn.|ou$B1g
t(teIflr.Flfilrlunu $n{q1fln15lntnqu$1u

ufir J i.'
zPP qcd{nu 1t|t$'nutfft1E rltn1c

rvioq r nfin ttocsnrnwnlcfflfieqrtq'rnlrev-; " I n. q
riDa{ au't619 li nllenltollol{ ulo

a !E<.qr]Iln$e t.5{ }lfll ltjlll lft13 nllUROUt,l finosflq1n nts cel.l. nnrin't{ mriruiu
n'r1#D{ lrdnLu*it u *{"ilmrtuf,Ntt6n

dX, - - a..i

'tulnnlEtltl l flrlfltlllUnu ferritin lufil|
t

udrlntri:nrirrmf, lunrrRi, t r ftc r froa

flnT r&ttnnrrgrnl r uin'lvirrnrufrG
qlolnfor rnril irnT rnmclrn#umrmnirfi
to{n1tqfitfion tudu t'ree ervthrrcvte
porphyrin trpt qcfufudtitdtiJen tet-
ritin uri8nrrrfi rtolfitnotourrmuirldN
rnn[Rsn11ti1 ferritin Rurrfiolmc{iru
nr drunrrrir zrp qEfi11fii1gnir rtncqf,

idHCrniunrlranomror 1 fuotn'lu l r6m$

i'xnT urolfruiqrotnfio

ilonq1nn15[Bniindog MicrocYtic

aneoia ufir zFP d{dlrnrnqfiusnfihssr
n'sfi r&u oonqrnm'lclnfoc1{ I dotl'rnnrr

.u imarifin*lutio{l'ttt EP qc"lelthht i
rnflsrn"df,riu

tanona & Yamne ld r duo'lfif# zBP
.t6oad{l udll r tot $f,{'lu l lal Rocual I uuffl

d .1 ca
mnn{011lf'utll{!o{csn1 lthl{u 1flfltrl1t
rta6

l50,0 ufirnoirflll'tu trn ] n8flIfr{1clffl{ #1g

t eiot Fh-rorcmeter rn.rir zFP 'lu 16Do

dlinrr{fiufidtnudnmfir p cscmfrurd{

fi +zl urturmn ( sore.t band.) un8il

fl.uor€scence nnxina fi 5g5 u11tt l llftf
;e;
fu crlcrn porphyrin ftrnrlu porphyrias
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0ll'l I iU Erythropoietic protoporphy-
ria llns Porphyr.ia cutanea tarda f,.1

N15nmn1i6fi'lq?O n1t I lB.0(fi{!0\t ZPP

t61osor.i tourri{r r firifio,i r q'ocr.ru4ofl rio. ;.;.
flonc1n I n00n0u a,lg I a10{N0f4 | funxl
HeoatofluoronEter 16t11'!'it InHUO. I i u-
I R0oR{LM[ilUflicqn I o&u1]t1 I ]ioq$ r flo

reoxygenation n'ilOtU.l4gl41n1iXFla.., ; c z" _!
herne d.l I Wf,'lit4mnnutlfl'0 d'l,fltio1u A{uu

Fn1lfi r&0{n1l I i0{ud{ qc[rh6n&q.]uxu
t(tdtvd-

zPP flN0u6r0r4 .ltJgD,t d fii010r u zpplH

ratio fl1l absorb ZPP fluoregcence
,,j

10gd cs$lu0uN1n d'lqn115un'luq1nf,15nu
.id .- c ":, cc , dr,

rlBHlU I R00yn1 'l nn8'l1riu0uN1n I sunu

$i$'l8l zPP t1u't.tu I rju'lrno5nl{/9fl .

io,l Hhole blood l{t0n1qs t iUUtflgUnU
4v

5nfrrt116tfi5ll n51g{ 1u I tlu 1&1fl5naN/on.

oi't,.l

tJ0'c lltc t R8ollo{t froo[os nrrimlf,filrhrj Bli.iuFr?

D1qcufr f,'llu1,,i ifioqilrn1f, mfi { r {0.r
.,.E d " I e "ufl{Id d{liuonfrtdqcs.riurhnfiaa 01qq#i6

D at c ,l o
n1ifl 1\r r $o r Roo[rhinOumnli]4tH0u [661it
{'r ritsu"n nrrfi rfrorfioouorronrtu fiiofifffi
rfis u6o riboflavin ff qurir,tfi r fioorn,lro { . t , rt
tnuo'rlNt uqi{ [Rc.lufl1{oi{?1$ r R00
q--r.L...,ddcu,id
f i 101u00nd [ .tulN r nNn nqs1fia101n?,1ii
d . i o 3.U d,.

I uuq5{ elutn50.tt|oiutnJu !181nt n$.lu

#rodrr rfioa fu ,ftudrqfioonfi ,qurfurfitri
r fiooros r irrioulilnllfiodnu

'&P/H ra.Lio qu Sll|ttuEnunnulcq

ferritin ltJdiN, transferrln sarura-
tion, henoglobin, !{CV llflc R€d cell
distribrtion width (RDW) unrnlleilq

.d'lo rts u11nm.nt8fl15xo{ n11r50{ lqhnlo
E ' oo , imngunllnliotlqrlwlolln{ 2 l lt1trs8 rno

total non-herne protoporph]'rin t{Rrr

mrmfil1nnfiuri1r.r5-ufi lr qs 1d611fu ffi rfi !i&
, e - 4 d ,, ;?0{O'tlNfltlliil6 = 0. 76 d{'lNaBUOUn I to,l
q1 nn{ fl 0.t'16.}ofl,1 5F}t{Re6nnu

l,0OflO{n111O 'ZFP/H ratio 1Oa
1,6hotoFluor Offi'lA1nn [Rs911'lAiXOli.l

!

n11n11I1 ferritinll50 transferrin
sattra,tion uonc1nfi fr{6t1t|'lifluoflfl11r

i c. i - ,i
sw n1 | uufiH106ln11 I tJD{ C1nn15'tOOd n.)

"iulFlUOi{ qs&n151Un1iJC1fl 
f, 

.1503 n.tfl1 uuon16l

'tEfl1tl|1

fl111o erythrocfte
-!,10 2 t41'0 00 n1i10fi.t

Free protoporphyrin
o?t4u,t

n
1 . m51n tr zPP ttEc FP 10ult,t1u
5lfln156lnol01 porpryr.in 00nC1n I R0OleH
- 4u .
lt61lflnu R1U0uh5r,?lilfl500,lu I Rnqofl r iu
nloou !on\|| I 06nDutr r 6M g'r csgtnrE nou

1tll6lfl1tn1E I lln0llo porphlT in 0gqgd15

RsRltJ ttR'iq{ulll'1u1tl'N1rI1n9fl1510n11
J

r iotrtnt6ru reiiot Fluorometer ,ld

extinction wavelength 405-425 U1lU

I $i6rl tlflc emission filter 590-600 U1

lut$rfit i1u,l1u protoporphyrin r inr

lfilelniN/On, 00,0 wtrole blood u-0 1x

Iffi nil/on.10,0 I iror finouor ri{outrnn{it
/niil 'dlNlnnixl

z, rnr'r"n ?pp rir rdfouo:,t fsurNdor
Criooonqrn r fiooriou louq# ltenatofluo-
rometer (Aviv Bionedical ) fitoonurru

l#idnuoe r aftrc r iun'ir "Front surface.;ilh-urination" [t6[ tlo\iqlnllN'I1 proto-
porf*ryrin ttnc Zn-chelate qs li0{ttf,.i

porphyri-n

Zn chelate
ll't

llRs

$10n1i,ie6x616l

r rt€uu r fiur.fiilriEnlr.tidliREmBntcdricr or
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. S i .uto u
c1nd1Nlnflu o.l lJ l trt0.lN0uq{o0{

calibrate 1cg'lildftlnnuufitll'lljlfi lllflllu
uou no.li 11.3 fl5lt/Ofl. llffltlluo1n11co

nnultfi.l I t-uttllu lnternal stardard 116&

t i cJqilmutn taorft1rn t $)'l1lll1{1m1nt lluu
16'|1 nOrRnO l0 l l0intrifiUm{Uu

fliE cnulirr udrfl lqrfiqri&1ori1{!B{ ln4oil
eta
R1 l ur Aoc x I c1E [R'Ifl'lvlut4 ndlmtomlo
1n8 neft r f,u r 6oofi rfi uuuLrfirrrnaglinrr

6 eulF]'l1ltl I O'l1Nfllltlll6lsl.l11'l iron Darareters O1'{'l

nut Roolll{ fle11qc60{ r€otrygena,te no|l

o1q 11Ctl1U courpressed roon air n{

1Ue{1tnon (Aeration } tllcmfl 20 191

" d c"".fi nou6l.0r{1u ril tfEo{ tllB.ltmtrlr *t]E
,!tiu FtotoFlllor r€a8ent clmlurng'lu

i's aultt reio{qso1u PP nonttl?o{d'tx
.i;u.lnnuloDnm llffr I uo{{t1n I ffiD{lclttl1i

rhu\11oo.lid1rnnnu 1l .3 nll|/an. ffil
! n u -Eu n'uloqcoo{ rtnl! n{u

;
IZPF corrected = ZpP qlnlffiOil x 11.3

Sarple Hb

EP

o'11{ldu{ (hecision) lol rt4ol6
mn i|c1 'rithin-r,n pr€cision = + 5X

tlfl! day to day precisien = ! 5fr
!,i6ntr ."oxygenate ril z i3 qffir

srrriu rfrotqrniBlf; hotoFruor q!

reo)sErenate rfrnnn'ir rirui8

aeration 01qcti1lfilfin reor(ygenate
a'ad'" r,, | , 'E1e1rll6lltl mlm1tr]n11 0{U

Aerstictrl ProtoFft-or
,iruru 441 260

Abnor@.I detected 73 90

* Abnonal 77 % 35 X

dv
n11 I flU5ntnelD81'l I ROO DTA blood

f{1 1tn t truIafl 4 I 69
r nulem 0tn{s0g

gs iu rro'ulinrr r ilduuriln{ m eryttlro-
- ".a a

cyte porThyrin ffuuq{Mhsluiu'ltfmu
dAn15fftflfl1{lrlnfrlrunom{rnn (nER1

x1lnfl{tr10H1{'lljfmlq'l lltn{lnn 1091
uato
m{ r mnntrlna0m{ fflu16g{ glnou

tn'lc I fln Ferritin ?PfiI'tr Transt'errin Hb'Hct

saturation

fron repletion
Iron depletion
Iron deficient eryfhlopoiesis
f ron clef iciency aneflda

Norfia1

+

tl
ttI

<80r

t
tt
ttr

I\br$al
---.,
{
.tt

Nonm]
---+

J

JI
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"orr]nhuo'r 
zpplu fitrutiru a{i firl.ln

n11i.t [flo,t 0.i 11$tfl11u fii0.i I tlnf I

tuo\iq1nn11flodou'zJry/H tt1Ia,i,rB
d(i11fnnn ltnu I n50illDlxtttiu lnun q{ 1fiqr

Nn1l[',]'l6n1tU I t'] 16tfl | Uun1.i ilof,oun.i0n
9vt.,i
il'lfi5 uft'r I 051q,'n 1u | fiRfl.nl_l1{ n1U { 6t111,i t
r ) lnchominnnl5inmld rnnlion,lqqc
u(.rfiucv'rBid.t flf.iofrfin innn.itorEN,llaoivl
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