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l. The Microscope

2. Statistical Tools in Clinical
Pathology
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4. Tests of Renal Function
5. The Blood

6. Biood Groups and their
,{pplication

7. Coagulation aud ffemostasis
B. Radioactive Isotopes in the
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9. Spectrophotometric fustru-
mentac ion

10. Cl inical  Chemistry

11. Endocrine Measurements

12. Water,  Electrolytes, Acid*

Base and 0xygcn

13. Tests of Hepatic Function

14. Serurn , Enzl'rnss-Petermina-

tions as an Aid to Diagnosis

15. L:rboratory Evaluation of

Pancreatic l]rsorders

16. Exarnination of 6astric and

Duorlenal Contents

17. The Examinat ion of Feces

18. Medical Microbiology

19. Medical Protozoologv

20. Medical Flelnrinthology and

Entomology

21. Medi, ;al  Mycology

22. Laboratory Diagnosis of Viral,

Rickettsial, Bcdsonial and Mycoplas-
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23. Vaccines and Diagnostic S16in
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24. Hospital Epidemiology
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26. Serodiagnostic tests in Di-

seases other than Syphilis

27. The Sputum

28. Cerebrospinal Fluid and other

Body Fluids and Secret ions

29. Pregnancy Tests and Cho-

r ionic Gor ' :dotropin Assays
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30. Examination of Amniotic

Fluid

3I.  Exanrinat ion of Seminal
pluid

32. Cytogenet ics

33. Principles of Planuing for a"

Medical Diagnostic Laboratory.
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OXTOBD SAMPTERS
Precision 1l%
Disposable tips eliminato cross-conta
mination and are non-wetting,providing
the advantage 0t a rapid "to delivet"
technique while retaining ths "to con-
tain" precision. Available in single
ranges:  10,  2I ,28,90,100,  20t1,  250,
300, 500 ml and 1 ml; multiranges:20
and 50,  50and 100,100 and 200, 200
and 500, 300 and 1000, 500 and 100&
50 -100 -200 and 200-500-1000 ml'

OXTOBO PIPETTOBS
Bsth rhe 0.1 to l.0sl
and the 1.0 to 10.0h|
Pipettors have a repro
dueibility of !0.5%.

neagents contact only glass and Tellon' All parts are
morl-ular. Mouth pipetting and meniscus reading is eliminated'
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6u1uu',r, xerusis niu'lssrir1#Antibac-

terial compontnts dlrJnff n:-r'lfilurirnr

r rar l:iri r 1fi rfr qt n re-n r n uf u

u1n1rfl n nn1:'rr.r rnff uq:?i rhi cornea rff n

ttuumn <Jicerationl rtnvtflu:n:n (Per-
c ; ^ 

lurrzunrflu {scarringforarion) L1.lYif, fl Lnnll

luio Expulsion) lolrirulutornnnt (Kera-
a A v v l l t g

l0malacia) a,:Ttulutln?13TnB'i LlJ141U I

ri ? u n r* r ua n a'i vinn oqtfr in

n 1 :cl:lqLd oet tu zu":-l': urnr u : :el"il i qlril u
.  |  t r  l t x

R lunnrnxrnr (nrr-infi so-so mcg'/too

ml. tlnl Carotene (Vitarnin A precur*

sor) frrssr-ucit (cirilnfr 60-240 mcg'/roo

ml. )

n':rirfiolnr:iflrfru A loi:1'Jnlflltqi
- u  r &  

L  l u r r : n i r i n l " J f i " o in 31 Uu utl\ il ? 1,lf'l'l ;J fl '1 l.

nl;{ilnu 1,500 IU. nun:sri':fi ':s'ihaqier"o':

qiornr:{unv 5,000 IU. urnluorr'lr:rjrcdt

i-ufiierrfru 6 u;o Carotene ifiulflnfi
o  s t r  u  '  d  T

rJ::nirlfrrrnv'[:'tit;u Lrnlrnralr"ru 4 ttu

ua-u

iq'rfiu I qYrrsnru\filu'l$#u fitti

odtnruu:oflu ulJ, tri, nu dtucarotene

i'urih*fi trundriur rrnszun\:iff fi fi rr'rfr o': iltu

nfrguoru, tr"rzuhnrflttflr, ?JUo;no, il!tflo
e q v * a

r?1fl" nH ti,nJ IUUlUU?{s
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a d  u  ?

n:runRu11 3Jlfl ' l€'l '1Llu A trngl:1n$
r t t ' '  c  i

01n1:TUt tT . :  f l1n  L f l : l J f  i : t r f l l f i l ? "u  A  f l J
.  

t  
r  

- -  
X

nn 100,000 IU. aun:3vt.101n1:rLnlni lJ
q 9  a  o t  ,

[S$ufl14U011,111'lJi l1n Llif lue'11fi 'Jflt i11
!  4  U ? d  e  t l  9  I

1"1,,1 T't : t1,1{1 Lfl el J Lfi :i il u ? flfi'tu Lr fl $'t ft1 fri'] lJ U
1 1 1

A t u :-i : v r r, sr 1 u l r u:'a u n"r 1 fi r.J : r ivr n un ri r fi
p  ; a ^  -  |

Ofl?Jfl i?U0' ' ]14'] :n:Jif l1:JU A f i  Jorr i ts ' l  nTql0l
C A  :  C  e  '  6  v

i lRCI[:f l1'tf l ' ] f l1i lu A :JR'11'dJfiel1'^l1,|5nu

PCM unrhfl o"nrnttsir.r 1 lnurari 11:nt:r
^  , i  o  c u  4  o  u r a

rf t 1.1 o lvl'rl t J1rl Lun l:fifl { lJ1 0 Jn r lfl tio il nsl
e  r  J  u . q  i  ,  D  q

tL0 u? 0r [:?-]:n .tnt lfl [lAogl T ln oufl 1 Jfl .] Lu il : 3
' h

t?'lfl[1,4n 1U

q  t o  c l

nlT [U?E'r ' r :Ju A rnulul f ] t [n3l !Ut?n1
o  6 ,  a

u1u I x3vr11filnql H1'pervitaminosis A

fiorni:nu-lu Hyperostosis, sl"!In, riiilIfl,
a d  a  ^  d

?Jln0fl0en, 0' l lnUU, 1,1?' l9l i . l?1, ?J[?iJU

l f lEJrqi lrv"iuui lulrvt lrrt toldaornrud'ff0f i
d a d q

rinflf l i l . !.1,110,3?Sl' l i lu A l l1utnaeilnn1fl Lu

e  .  q '  a

yt-arqln r ero rq?] 1 lu [fl fl Hypervi ta n:inos is A
;  - 1 ' ' -

l f l  rtailr lau r.:EJ i luil lTnril ' l?sl ' l  Lil? sl l i l  u A

rffuriurqt

?fl ' l3J1.l B,

iErrfru B, r, l ie Thiamine nvnrulfi
q  V  u t c  t  a  5 l

[uut uns?'{:J Lfl [uDT:?rX1fl fl1uu''lY]tll1.{

co-enzyme lulr:runl: metabolism llsJ
d f  .  q ,  a  f

n1T [Udfltf]:?1 n1tt1fl?fl l i lu ts l111 l]1tnfl | l f l

ruf u r t ( neri - beri ) n".:#rri o.: E i n,"i.t tJ : lvr rr.l

.ag

t  
" i  

u  f  a  -  d  d  a  , ^ . '

1l'l t vl fl fl 1'l n I T Jfl 11 1.; q U L:] u'61 1l'i? lLfr 3 t lt n g 1 t

i l '1fl.[?fl ' i l . :u bl ucl: lrn

nrilLa':rrfl:il fiorrfliflriu B1 axflr'l
a r.  cr a a 

l

metabJlisrd L-ltLu[?ti lJtru Pyruvic A.:id
,d cl

t .tru ufl ufl : 1u?1 sry1JL,ilTSfl 1r, ilu-{rfu[6fl fl
.  q ,  v  D  A  a

111[1,1f iUJt f i11tn8f l tEJ1U El1 00n $n3 no R?1tJ
T U U A

fi 1il 1:n tUn 1:U fl l4fist ? ? 0.lilu.rttt u[n of]n J tr
d  j  a d  

l

r j tunrrf l r f l1 i lu Bl rJ i lo inl :y11., : tJ: ;crn'

tunrrJ:JUdi 1 rfl noeraurl,n6 uTnfr n:rrsi':u

Thiamine n:..riurJir.rrruilrnlutilfifl
X _  ,  , q  q

fts t{8n1ln''i i l.tl j:1nfl0! [u tu, I'Ifl,

rirfi u unrzuntr' : 
turr,fioffruhQrilu Thia-

r 4 a

mlne ?Jln:J:[1tUft']uu0n U:0t' l? uanqln
!  q  b ,  A

urr:lunisrrr 1" uio, oTu rrnvld d':ulu
tn  !61  6

ulJ?,llj tfl LulJT :Jlnrqt 1

v  r t l  I
n' ]??i lq i lEr . i  L?u 0 l f lu1]n0i i l1T lu

s
, 6  r j a  d  I

rJ lurr i l ; r  be| i .b:r i  qui lJ01n-l :oouL1\ni l ,  L:
g *

L?ilg rs vfi n r 1 :r :" 6 n noii r:,r fl \si osj n n o fl rr n r,
.J !l

- ' -  a - - - -  f . ,  : , , "  . ^ 1 c , < d p r u , r t f l c ' i0 ]n 1T [nf l  c i l f l  0n Jn-n I  f l  u  LT'Ju 1n [u?3€J3 t [ ) l  l '  I

irErsioilrnruun".:nvnern.:quhifi rnu n"nuius
r l  ,  s r  a  I  A

n''i:tflul e.3il lJ 1 iJnn't u'tn n o [.Jn tfl 1fi iil 1nlil o' g s
q *  C  t ,  | b  A  -  u

!S1,41oii i l 'nrnu 3i0,t rf luinflqi u:t10{ 1i111 tt l l l l
. .  E

c  u o
t ln3il] i lu!1c'1fl:Lu murmurs flJi l]n, t i ' l  Ll

A  e ^

Igr [tn3lfi lJ,'erJzufiLlnfrl

tuuriffrf lul:n beri- beri nnqvfislnlr
l

r i ^ A D

Avitaminosis B1 luoJxlnnlf l?q' l1i lu Dl

.  d  d  ?  -  ,  s  r A

luuiltJ"l ' :f l1 mn01llJu'l l , lununn $flufl,
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t a a a

O?1.l l tn3[Afl f lSt Otnl: t i l? ' i lyft0 t f lUJttUlJ
- e c , d

I t i l , t  [uod11ntunl tu?:J1t0{nnf lJ tnu. :  u ln
u  : q e - "  e  4  a  o  q  e  d
t lJ LftTrnl;L1119| r.J u?il lurfif l i lr iqtf. luuir,

I

u"r1qTfl, rarfllniir rrntil"nsrrurirlT:n"rir
q

ta
r  e a  ^  a  Y l

nrT!luf l i ln l lrnu.:Rr:"u B1 frJrl f l111

ns 5 -- b 0 m g. rrn"? Lr$'i s rcl" I 0rr.i il'? ufr qrqien"u
1 $

r,rirrirarfr nii lu:rt'ifi eIn r:r#slr,rilu unvfi
e  q  o  a 9  b  C  u

o1n1:yt1J1,1"t l1 :J n l i, l f l .uitt iTilft?un3 1 00

m g. n r : rlo I riu n : y'ri r 1 ff et"r I n r : fr u :ir : r'"0 ru
A ;

i lat tny81?11:y,ef l I  f r?tr ' lq" l  uU tsl

?911rJ1.[ B^
z

a
?f l l :Ju fJ2 uTo Ribof l lavine nxnrU

r 4 : C  f  a a  a  I  v  $ etf i l i l l . t1 rif l lusen il1lf l0n?l:J:Bu llt_]"[ft
1 - . - l  v  \ 4  |  a  o  u A c i
lulu0, f l iJ, uu, [n ttnyt{n ?'i1UUl1ltUU

so-enzlm€ drradl:tuunl;uruh fiorflu
Flavoprotein

olnr:?o.tTTnrroiorrfiu 82 raiefi
A A

l:ljll Ariboflavinosis ft0 Angular stoma-
tiris (Fissures and macerarion), Cheilosis
, k o f v , d(nuf lstJ1iLptu' l :J iuu mormal structure),

n
A A A

1l fl?'lli t,l9l il nfi I O.: ft t14U,t tUI O U seborrhoea
f a

tftEllf l l^l ' l lL:[.]6[ Naso_labiaj, AIae nasi,

T unsuu-rEl't E'tn1T6uffilr1nflidu nn"r
t ? a -

t t f iJf ,?1J, u:El ' t  1un [ tnt?Jt?ul, i  t : t . ] tu

cornea e3il:1n0 hypervascularisation

t[ns inrerstitial ks1s1i1i5 alnr{UJl1x31n
v  .  u  t f  n  ! a

14f]l10 tf i n1tull l ft?]' l  tf} lf, iunt: [u?sl't:Ju
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D ! 6 l a €D2 ?ung 10 mg.  LLjUt?a1i l1u1rn1u8' , ] i1 f ' lU

trOLIC ACID

Folic Acid fie:i:lntuEr-u rinsfim,r"n fi
IJ

c x t 6

f l?' l i ls 1|:Ju !uflt?iln1? metabolism $e.i
9 r l  . ;

Pufrne ru t-t lgtl lJ'tf i  Folic acid eif lt?n
I

]i ' i lJ rirrcrocyticr megaloblasric anemia
A - < A

iuOia' l rnl l f l i tnTtSt4 nucleic acid [n0i l

dilTr nrt'lytn f lhelil:Jfr Cranulocyropenia

l[6'13 Thrombocytooenia ?:ilgfieJ u1nfi
. d l a A

n 1 T n 1 n I il t Lr fl !.i t J i.r.t 11 1 i Lfl u 0 lu'l: tt', uil ?{ u'l 5

Giardia lanrblia lfluqirururrnlun"rl,finv

n rtfi n r;nvrf r r o.:n' r'Lff n rrn r

tr:n1uR::n'qsvifii:-r Folic acid qtn

il'! :fl 1ilr rfi urusi 1u:vervrff Llqr orqqr"o.lifi f'ot i.
d r j

acid rfrlrfrru ifio{qrn Folic acid luun

il un r uri tfi B io ti 1 i tfi u1 o rq'!,il rfi u r wo trri nr r n
!  |  A .  v  a  f  f  !  1 e

91 0 Jn 1TiJ il J: 1nn 1 ginn 1n'llfl :..i tsl tfi uil n a 3'.?1

frunr:-rriri':L iron {un; 2-B mg. u11t 2-3

nijnrr,l'

NIACIN

Niacin uio Nicotinic acidr,rioNicoti-
r  s r i  a  a  I  d l

namide ?1 li/'U th 90':? $'l'l ;J U nS ?J arnide []J ll
r  a  v  v  v \ l l  f

d?ufl1flru$e':Er';:1-l'[fl lot;tqu N,\D (DPN)
q . i .  6 '

l[nu NADP (.fPN) lq]ii i lnsl:rrnruiluleu
v ? e

[tns{if l ' ] f i1i l iTilf iTlJ Nicotinic acid E'rn

Tryptophan 6rlilril un r: qr nsr"o,luhff qcqh
t]

' U r q  r  a
t1, 1 r? [Unn ]J10{' l9.l1lJU

Niacin rirrauifirfiu co'enzyme lu

interrnediary irretabolism lo.:nr{Ila"u-
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[RTvrlilo11i1r rJ: y.i riir (Er nr?ir3ir11fl fl ) nJ

fiilirrru l"ryprophan ilorfiilruri:tnril'
w  U  t l  A  a

o,luutJ Lt?uvllJ'lFl Niacin ( Pellagra ) ol
I

o  d  ) a  !  f  c l  l
1r nttuil?nnn u$'r? Lv,lf}luuo'lu1:un n

C r i  q  ra

lu:vurn,:n:tl lnnn: ln 2 lf l i ln1T?-

fiqq-ul:n Kwashiorlcor fifinr:rrjiluu,:Jni
^  - d l

$slfrruf:riiu Pellegra luil:stnnttnuio-
d d l ^ v a l e

[suf]1fltuu g Jil:3$',ln:nu$1?tuu01u1:ilnn
a .  u  a  !  t

o'lnlt?1f,1flrutor Pellagra xJnngilu 3 1J:3

nt: (TRIADS) do Deimatit is, Demen-
A &

tia ,t[q.3 Diarrhoea (3 Ds) ttutuln:i

1311il riialabsorption syndronre tot tryp-
A

tophan (Hartnup syndLome) drogrtnerr
' ,

o'lnitf lnli l  el nu

nr:rirrLh#nlv1# niacin elil'lfl 20ms.
t  ?  v  o e t l  I  a  

"  
O l

/  kg.  t to . lur" tunf l l t^ lL ' ]Uf i0?i l  t f lU0ln tU
A  d  u q u ^  -  A  u  u  X

nu, i l f l l iJ I Lilr] ' luu J, qflt l lnn1xJtu0 qu
q 9  u '

n:r?' l ' t01n1l111u Li l

?0lli i1.r B6
a w A .  v A  I  u  e

[unnilu;Jql?rn1 u]11?1 [vllJ ou nu rtfl

ryridoxinl, Pyridoxal ltn; Pyridoxa-

minerflusiu ierrfiu n6 nulfilu:iir, fis

pl-n, uil, r'r-rl, ttlo, ilnr rtnsnril'ifi16nu"os
c  A  A  a  .  U '

lerurtuRnr:u tunl lf,
A .  v A { l  e

?fl1:JU]{m1ili l1?][:-]U co-enzyme fl O
a t

S-phosphate $oi Pyridoxal lultn En'

zymes Aminotransferase, Decarboxylase'
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Transaminase, Desulferase ttn3 Amino

acid rac.'mases #r,fiurll"orn-r.,1JlJ?iln'rr

merabol ism 1t0i  Amino acids druPyri-
A t  A  s .

doxine ?Jfr?utni l?9l0rnl metabclism t0,:

Essential Fatty Acids irnrriuni'lurirn"ru

lunr:osr{r.r i f l r iu B12 unuAmino acids
!  u  r d

i f l . tn ' l l f l0n0?f l

iqrrfi u n6 rfl urlon"urirrirulunrrnit
C A A A A

t?Jflrfl0Ft tJnntnnlTg'lft?fntJuu ttnnlT

vlflnoJlilu:J v,)! Anemia, reticulocyto-

sis, polychromatophilia ttnvflu norrno-

blasts lurro:InffEr riruluBone rnarrow

fi hyperplastic tilr.L:rn6finr:riinrsl:in
a a & i
tnootterutvl-erlu lrsi:wt"u plasma iron fl.t

n'irrjnfifrl + rvir unyfi iron f,vf,iloii:J1n

lil:J",u, sl"u, Bone ruarrow ttnuln rfio
rjrl"oo"runttifi pyridoxine erfi rericu-

lqcyte response tlnl plasrna iron neln,l
I  d  c k

oul , l :? f l l :?  o ln1:  anemla f l . ] l i l  $n3

marrow hlperplasia elnoflou iron ffny

firulu tissue 1i1u1il

S A c A r a

U0n11ni l?{ tTJu B6 U, t tnU?gOJn!

metabotism ffnruJffrru tryptophan 1firilu

Quinoline derivatives rrns Nicotinic
s

acid ulnr10?s]ltuufi  nrr[ i l6uu pyrimi-
-  o r  o l

dine lut:tu Pyridine coenzvmes t[nJ

N'-Methylnicotinamide fiqlnn.irn"Er {l
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r c
:J:rngr:  I | r termediarY Mers!611,. t  1l0r

I

Trrptoph,rn t$i l  Kvnurenine, Hldroxy-

kvrrureninc Ini  Xanthure'r ic acid nn
!  . l  ! - a

?, !O0n i l  l?11JU f l  f l ' l '13 U 0nl lnl iU JIJ I ' lUJ' lU
r  ^  -  2 4 ^  ,  -  v

? 1?fl t i l  u'* Nfl?u[n ult 0Jni metabolism
.  . .  r  t

n0J  gan tma-amino  bu ty r l c  ac ld  l u tuE
n -

tl86!lrei n1T1lfi ' lEl1ilu 86 i lnv{U:' l i lnu

a v r l
n1: [1/ , r r in l l i j : inru oxalate 11l . ] : i f in11!  ?

nriu 96 u.:tflu .o-.tzyme nlrirralu

nrrflT"rJ hemoglobin urnllflirr1fiurl qc

virlr i .nzynre ticlta-ala-s-vtttherase li l

f l1:Jr:nu1 iron lrf itunr:n:i lrf io'rdecr
u ,

tLf l  J ' i i l

t i , q

f l1111fli l9)111ll B6 tt. l lYllJl ln0tin Lu

a - A
RU?.rfr.lU

e c i 4 - A a

1. lulqnYl11fl?flt ' l ] tuu tln;i l01n1Ttn
. u w a ^ . I r

U1nUlUf l f l?U?sl l lJu 86 0101rtnnSU1U LU
d l r

2. n11[UUstJ.]1u, n: !?un:3219i l1n,

hyperacusis. nrrtl;ry[;ulnto.::r,rnrrficr
, i d

i lnf l ,  n l tn;Jf l?1rJi l f ldnf in0 metabol ism

noi Tryptophane, cystathione lln! tau-
.  v l q  d  ;

rine n;v,llJ Lfl Lutflnnflin?nlilu 86

s. rfiehinr:qieriiuinriu 86, deoxy-
.  , q  |  ,  t  I

pyfldoxtrle l lnilt l lrurjnn T,l lJ?1R01,|[11

l-ur ir':orh.ruuiu sril n?r-u'l$N-uoo n u t ilrn
!,

Y
nflilnn ul,tft:Jt,tu dermatitis, cheilosis,

angular stomatiris, glossitis unv peri-
I U

ph*ral neqiepslu r?iln?s
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4. utdru"fl{ilTrR isoniacid qvfitln

ria activity :lo,:iarriu n6 riihiriurlnnt*
4 & )

?:tviuil1nfl u tug.ll1n isoniacid rlln":nij|
^ g l

pyridoxine tnfllull hidrazone lln;u1n

hjrirunniainriu 86 lsdrh;ufrn peri-
pheral neuropathy'

s. rfiol.ri f, ttflc D-penicillamine
r  |  ^  A  q  t  

!  '  . l - -

i l : tngtrrntru ts6 Lurrrnlgf,tutf lu Ll lou1{

r'tflr;.1

6. {frern:rffiorn1:t"n 
(Rum Fits)

filfi:u tryptophan nv$":Jejrfl xanthurenic

acid oonnln:Jnotrcutnn' jrr in6 ttnsq!

nn"urirsriluilnfr rfietfiinrfiu n6

7. tl-rrff uff n.ln-tr rff urn-1fi ff t r ar inrfi u

B6 rrnlfrornl? hyperemesis grauidaruro

e. tu g'sti r'',tn : : l'r n r-r'j I fi n r': riu ri r u t o'l

xanthurenic acid ltnn'irnurjnff douto

tit6onotn?14 p-r'ridoxin. firilulfi

qr r I il n fi rrn'r i I Jn't u lJ o,il6nn'o tn r:i n't'

iu 86 t"unril:s:rror 0.2-2 mg. eiru

tfi nfi riiulniufi *'b rnr:r, rnn'irfi 1utfi n:l'r

nuuirrlfi :'Lorrar:fi fi '::eiuinrfi u 86 ris

rfi u rriorsifi fl o1 n 1: s-n'lfi ri un n:rfi trr-.,ufi 'i I

[Pyricloxine dependent ltn3l!:;iu0lR1?

i-nlfirirsnr:lfi inriu o6 rviru'u
{-F:--
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isnfiu Bn

inrfiu n12 uio Csbalamin if it l

Animal protein factor nuifirflud''ruru

rrnlun-t-rnat lerarril.:tflu organic corn-
. ,  l v

pound rruq' lrodnu Cabalt ?rl l :Ju b12

rf un"rs'ro viru n',rc1nfi'fl qlJ 110,1 Extrinsic

facror drlunurjnfrnrf i  nt:unnitoJf i :n1n

n;r$ir:i011ir: d.lrl:cnoufl"ru Intrinsic
4 .

factor rrjori.rjfrriurn"u Extrinsic f.tctor

ncifi r,,fl un'-')fl'oqirunrrsTnfi fl or,l 6lrfi uli

luslll

firi:ta,iu Pernicious anemia q;hi

fr Intrinsic factor rrfi'iralfiutrio rnio
. i - a  d  I

o1u1tll?J?gl1Llu Bn oulJ[V'lUJv,lo ltf l

,iuo''t Irrtrinsic factor ffqctil release
-  a  )  o ^  r  I  .

tol L!:nils' ltJ?fl i ' l tJu B 12 lf l1301] lJvl1

. u  4  a  o l  1  , q , v w  e

lunrtflfl{i ltslti lu u 12 tuu l,l j LIJ tR ryE

1  !  e  d &  d

ri':arrrnuq:fl ,Jtnfltuunutflu normal struc'

ture 1e'aa;fin"nuilctiE u, hiiln:n HCt

lunrrrr;otul: rrnv{JrurJ:l i l tru eo / ls

iornr:fiarrJnitr.trl:lntn {tnsfll?114u

rnacrocylic h1'pochromic anemia dllg

riruhtfinianr:lfiinriu B tz iunrd:s-

tJ1il I -2 rncg.

isrrfiu c
nl?r1fl;fllfiu C raio Ascorbic acid

.  e D  a  f  u  a l  v  . l  .  I

vrr lurnol :nnni lnnnt i lo (Scur ly)  nru
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q  I  E a  t a  u  u t  f
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tu n ; I. ri ri r u u o n n rl u n r : i i rL *si o 0 r .J 1 nr :in -
, .  a  q o q  r q  -  A

f i r t ;nunulr i  [n Lu pl . ist ic tube t t4 enf lnlT
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l -

u?utloJ fluoridc lflllfirn{a': Ionalyzer

toJ "Or iono ' ' r " f l? l td1u?uf lor  f luor ide
f  , ^ '

leu spc;ific fluoride electrode fl1:J'15'

n1:unurirttulrirsorriul tf ionfl inter-
, i  {  d o  y ,

ference qt0J ions 0u !nf,1?yYtultJ1?fl

nvt6t 2M Na NO3 nrlr.l1uo"fl:rd':u t:g
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A U
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n"r rnc ' ln ' i r i rnr : lerno,Jntnusr tJ : t i l10r
g

e [ ' e d - X d l

3-4 n lUf '13 ln f lOi l0  ?unJ 3-4:^ ,0 t l lu t?n ' l
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d:gtLru B, o'l14Elu tln?fl)?11i' l :gFi1J 10J
r r J

fluoride lulf,cttvnn 3 ?u oul'ltJfln1:Tlfl
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- A v l

no I  unlxlnulSu'r t f l i ln lun?1:3elu1ol f luo -

ri o e 1 u'rJe n r'1 3 n r n fl n J fl' : I n"'u il n fr o ei r.l u"o u
tl

^  a  4  q e d  j  
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20' lnnu 1.t !1, ' | l l :J0Nl i lutu.:J:J1tu?un3
Y l  <  .  .  e

10-12 olJ Yr,rU lf lBfiol,O1llU?UllnRUYl
a a c l v . . l

nuu:ootJil1n1 tluufn u'11Jfif,1?lll '11'11

rltiu fluoride tsuris'ln"u
< . i ! u a

lnurons ilgn 1 nlunlln e!tu5]

ilrlrrru l0 ml.
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t i lgJ 1 oil tuull/ l i lnl i lngutti l l f l l  I gm.

Results:
o  d q r  r  . l  . , , -  , - ^ :q 1 u?u Run 

-1fl 
?1 1n'lTn: ?11J f, d 1? 311 nY!
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f i  l l  . l  [u1Jl ' ]f lrt uJ l l, l tJ l lnSn ]:J1{ :JnJnu

r d l

438 RU trljir,ljU 2 Tl?n

i  t s  '  j .  , , i  i  A  t

?l' lnn f ierrlnil?nnnuli lu.:t i ln0 fl i$n
,  .  l  u  I  a  ,  - . , ^

2 oi lno?u1ul i l  i l ]n i l f lnul3!1l l l  10 oi ln0

?u trtl ' lu?u 225 nu
. l  s  ' a  A ^  a  t  ^  Y

l r :nn 2 
'ht i tJ: : tnnul i l l l r  

u]0nuu1

t1!n0 r,liouilonrntfi rirrruilir.l'oail,n
I  ' { ! ^  d l  ,  r  d r  Y

l i l tnnutuuutsl'l tutlu?uvlit/l l lf l 213 flu
d  U !  I l r  i

t lunttou0 l0-t$fif] l  l ' l  luolTl,lvl 1

.  .  i ^  l ' i  g  I

luetu?ufluYrnutrflJ 225 7u lRtlu't
l '  r  <  { e '

f l l lJu1BnJrtfl 3-89 U le'f l ' l  I iuoilde con-
' i ' i t t

tent tf lnilttf ln3ll?nn1iln' l:1{yl 2 11U?1n1
o . l q t 'gor l ' luor ide |ui l f l f i ' r?3 [uRu01uu0lJl l
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u:3:J', lol 1 .33 ppm. tt0313tJ11U?U9OJ
X A X a

f luoride flJlJu ri lofi.ta1[J$uQu0.] 3.2b
I g l

ppm. nlrflnu?'rno'rrl z ppm.
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" V r f {
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r d V
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f tuoride lurlnnrrcniiughrlr.lur'ufi ro
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:rurerfinuff ulrnl frun"uod qc?i',1i::n"u
i, r"r' o. lurJn n rlsn.:i* u"ri,orr.,i';rfi ulfi

e  V  I  e  ;  l t  {  , a

sflriJ$n1 uinnun Jnu til uJnulu'[tjn J 3ppm.
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fi.r z.s ppm. lur?ntt s"r1Nittnsfiun'i:;
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RUf,nf,fl 2.6 ppn. tUl?nl 1b I'1llJ't un.t
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nli ln?li l t;u1g1 $ii l$s l ln3ll?nn'I1

fl T'tnu1 i vn-tr $ e,l f' lucride lutn"oarqc?i t ln"
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a { d
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lfirirnr;ntrnuriliurs fluoride 1u
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*MIANG'O AND URINARY FLUONIDE CONTENT'

By

Muni KeoPlung, M.D. "

Kriengsugdi Imchai, B-Sc. (Med. Tech. ) "'

4 l

The random urine specimens

from 438 subjects who live in Lam-

pang and Chiang Mai provinces

were measured for fluorrde content

by using specific fluoride electrode.

Two hundreds and twenty - five of

these subjects whose ages ranged

from 3 - 89 1'ears were *'Miang "

eater;  213 were controls whose ages

ranged from l-7.$ years, There

were  l l7  ma le ,  108 f 'emale  and 123

male, 90 female. in the f i rst  and

second groups respectively. The

mean ur inary fJuoride content in
''Miang" eater group was 2.0 ppm.

and 0.8R ppm. in controls,  A 3-4

week comparative studies of the

urinary fluoride excretion also car-

ried out afrer loading an equal

amount of Miang. usuail,v consumed

by a heavy "Miang" earer (84 gm/

day contarning 153.6 mg. of f luor ide)

and o f  s t rong ch inese tea  (120 ml /

day containing 0.65 ng" of fluoride).

The amount of l luor ide excret ion

afrer taking "lvliang'o is roughly two

folds higlrer than that after drinking

strcng tea. The pos-ibi l i ry of chro-

nic ftuoride intoxication by habitual

"Miang" eating among people u'ho

live in the norrhern part of Thai-

land rvas also drscussed.

* From rhe department of Clinical Chemistr.v, Faculty of Associated Medical

Sciences, Chiang Mai Uri iversitY.

" Head Department of Medicine, Faculty of Medicine.

"'Lecturer, Departrnent of Clinical Chenristry.
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FERROKINETIC STUDIES IN YOUNG CHILDREN : II. PLASMA

IRON TURNOVER STUDIES II{ HEA.LTHY CHILDREN.

ABSTRACT

The plasma iron turnover is car-

ried out in 5 healthy Thai Children'

l-4 year of age. The t ime that is

required for half the original radioiron

activity to disappeared from the plasma'

the plasma radioiron disappearance
half t ime (TB), is 68.90 + 6,69 (range

6l-7 5 ) minutes which is sl ightly

shorter lhan those observed in adult
subjects. The calculated plasma radio-
iron disappearance rate of 60.81J 5.
9l (range 54-6U pereen!/hour is also

in the high normal range of adult

value of 35 to 70 percenr/hour. The
plasma rrdioiron turnover rate (PITR)

of 1.33 f 0 30 mg/ 100 nrl whole blood

lday and 0.98 :0,23 mglKelday are

also higher than the adult values.

M.D. *

B.Sc. (Med. Tech.)

B.Sc. (Med. Tech.) *

Our resulrs strongly indicated that the
iron turnover is rnore active in young
children and that the obs*rved find-
ings in children with diseases must be
compared against noimal values oF
their age group for the correct inter-
pretation.

INTRODUCTION

Exchange of iron between body
tissues is considered to be accomplished
by a plasma transport mechanism, in-
volving the reversible bincting of ircn'

to transferrin or siderophitin(l)' Since
rhe plasma represenls the sole means
of transport of iron from one site to
another, measurements of iron turnover
through this compartment have pro-

vided much of our " understanding of

By

Panja Kulapongs,

Orwan .$oonpala'

Tawat Tositarat,

* Departrnent of Pediatrics,
'* 

Hematology Division' the

6hiang Mai University.

Facul.ty of Medicine, Chiang Mai University.

Anernia and Malnutrition Research Center,
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both the normal and disordered ery-

thron. The simplest calculat ion of i ron

turnover is based on calcuiation of

the amount of iron leavirrg the plasma

per unit tinre. Radioiron disappearence

from plasma is con:idercd to reflect

turnover of transferrin - bouird iron'

since unbcund iron ir cleared too ra-

pioly to alfect the measurement' The

rate of disappearance of radioiron

from plasma is a function of the size

of the plasnra iron Pool and the

anlount removed bY tissues. This

measurement has more value as the ac-

curare indicator of total  er l throid act i -

v i ty than as the clearance rate, s ince

non-erythroid turnover nornral ly is a

mirtor f ract ion especial ly when iron

exchauge is above normal

The Plasnra i ron turnover (PIT\

in u'hich the daily transport of tron

through the plasttta is calculated from

the plasma iron concentration and the

initial rate ofl disappearance of trans-

ferrin-bound iron, has been extensrvely

used as a highly useful quanritative

measure of red cell production. In a

large series of patients it has been

demonstrated that the PIT is a valid

indicator of total erythroid activity

and provide the rnost accurate infor-

mation in patients with accelerated

red cel l  product ion.

.Vol .9 No.  I

At Present, there is no Publi.hed
data on the plasma iron turnover study

in young children avarlable. We are

reporring such data obtained from

young Thai children as Part ol our

study on the mechanisrn of anemia in

malnutri t ion.

MATERIAL AND METHOD.

The format of the study was'

similar to those described by Huff et

al (2) and Finch et u1 (3) 65 described

in derail by Kulapongs et at G)'

Briefly, 2 ml of autologolls plasma

was incubated at 37"C with 0.2 mCil

Kg body weight of 59Fe ( as ferric

ci lrate ) rhen injecred intravenously

back into the subject. Blood samples
were drawn aftcr l0'  20' 30' 45 and

60 nrinutes for pla.ma volume and'

plasma 59F* disappearance curve'

determinations. The baseline plasma

iron, total iron brnding capaciry as,
well as the routine hematologic para-

meters were determined prior to rhe'
injection.

CALCULATION.

N.K,, a 2.15 year old Thai girll

weighing I1.20 Kg. with a hemoglobin

level of I  2.4 gm/ 100 ml, hematocrit

35.5%, plasma iron level 88 mcg/100'
.r l ,  total iron binding caprcity 286.3

mcg/lOO ml is used as an examPle"
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I .  PLASMA VOLUME DETERMI\ATION.

Vol. 9 No. I

Plasma volume = Total injected 59Fe activity (cpm)

Plasma 59Fe acriviry at zero time (cpm/ml)

= 3,150,620 = 577.03 ml

5,460.06
= 577.03 =

I  1 .20
51.52 ml/kg.

2. PLASMA RADJOIRON DIS{P- least squares and extrapolated back to

PEARANCE CURVE. zero time. ( Fig I ). From this zero

values or plasma radioactivitv ::T:,'::::":-",^:,no 
tnt amount or rad-

ioactivity injected, the plasma volume

during the first 60 minutes after injec- was calculatecl (as above). The half-

tion of radioiron were plotted on time of plasma iron disapp3arance or

semilogarirhmic graph paper. A stra- clearance (T *) was also obrained from

ight line was fitted by the method of the initial slope of this curve.

3. PLASM{ RADIOIRON DISAPPE'ARANCE RATE.

plasma radioiron disappearar:ce rate = 0.693 x 100 z fall per hour
r! (hr.)

0.693 x 190 x 60 - 65.49 Z fall per hour
63 .5

4. LLASMA IRO\ TURNOVER RATE (PITBI

plasma iron turnover rate ( PITR ) was calculated from the initial

slope of the disappearance curve and the plasma iron level (3' 5' 6)'

PITRI - PI (mg%) x 0.693 mgFe/100 ml plasma/day

Tb (min.)

PITR, = plTRr x I0O-correqted Hii mgFe/100 ml whole blood/day

, *

PITRr = PITRr x Plrsma volume mgFe/Kg/day

B.W. (Kg) x 100

PITR, = PITRr x Plasma volume mgFe/day

100



. Jantrary 1976

Here, 0.693 is rhe natural loga-

rithm of 2; 1,440 is rhe minutes in 24

hours; PI is the plasma iron level; and
the corrected Hct. is the observed he-

PITRI =

PITR2 =

100
PITR3 = L:8_l_5ll

I 1 . 2  x  100

P ITR4  =  l ' 38L2

t00

5. PLASMA rRON POqL_qP) (6).

PIP = Plasma iron (mg/ml)
= 0.88 x  577 = 0.507-l-,0fr-

RESULTS.

The hematologic and nutrirional
status of 5 healrhy children srudied are

47

matocrit x 0.96 x 0.92 ( 0.96 is the
correcrion for trapped plasma volume
and 0.92 is for the mean body hema-

tocrit ). For our patient N.K.,

=  1 .38

= 0.95

=  0 .7 t

= 7.98

x Plasma volume
mg.

shown in TABLE I. The results of

various pararneters of iron turnover

are shown in TABLE II.

. 088x1440x0 .693

63.5
1 .38  x  100  -  31 .0

TABLE I. : HEMATOLOGIC AND NUTRITIONAL STATUS OF SUBJECTS

u.c. N.K. MEAN + S.D.

Age (yr.)

Body Weight (Ke )
Hb.  (gm/I00 ml)

Hct. t%)

Plasma Iron (mcg/ 169
TIBC (mcg/100 nrl.)
TSP. {gml100  m l .
Albumin {gm/100 ml.)

Globulin (gm/100 m1.)

2.00

11,24

12.70

39.00

172.00

321 .00

7.60

3.94

3 .66

4 trn

7.26

12.30

a E  n n

' t  14.00

292.50

7.85

4 .14

3.71

l 6 n

6.88

1 1 . 4 0

e A  n n

1 89.50

337.50

7.20

4.04

3 . 1 6

2.75

11,20

12.40

35.50

88.00

286.

4.00

8.V4

12 .50

38.00

121,00

330r00

7.80

4.00

3"80

7.45

3.81

e  a A

12 .26  t  0 .50

36.70 j t  1 .72

136.90 + 42.33

313.50 + 28.77

7.58 t  0 .26

3 .98  +  0 .10

3.59 + 0.24



Vol. I No. l,

z>;

l- '  r^,

FI

<F
t ^ ,

v6
f ;c
Z 

-tl

-l
r+a'
LTJ

t-

a

z
F1

z

tto

(t-)
-l

U,

4 A

!

F
'a
rn
-i
rll
F
cn

o o
3 A

63
: " f i .
J {

XY
00 ;.
v

( a * - O A l t ' 1 ,

Ff U E F g'
z P \ . i : l : l r

92 rdc  E E
F' IA E 5
F - * " o - 5
*  r ' J ' - ' J ; '
i/d \ 

'-r 
!/. 

'U

> : .  a *F= -  P
-Y " - . 5 -L
E / - \ - t t r -

:X3.5'g#s'
E 6 i  

-  T i i€
dz 3  s9

E 3a Es 3
Fr -r 5 -] o) :1
F  F 2  i U >  N

A r r ( D N )
D

5 5 4 - = =
, H u q x o a o o
{  \ 6 -  - \  ' \

s,F; 5 6
€ t D ) o o
. i  a - k

t r "  5  ! l _
;v : a

0

ar s)
a ct,

D ) t e

<tl -l O
5 o ) i -
:t cr --I

{
<)

o)

dr o)
o ( o
N O
o ) o

gqi $
o

.o.

o r {
( J | ( '

+ o
F

( 0 J

N ( r - {
C ' r s . C D

o o o r o l @
b  i n i : l  P
F ( t o
o r o o o

o

o) c')
o r ( I )
A U
( o . o

o)
o

{ O O
(o -.1 (O
o) or

O O $ s +
b  L 9 R !
o ( o o : -
o ) o o o o o

d ) P

: , o
o J o

;o
co,

J 9 i
( o ( o c o
@ N )

a

z
l+
?

o ) o ) o g q
9 9 o 7 r o Y 6
b i o 6 6 N P

O o o r v ( g

l+ t+ l+ r+ l+ ,:
o  o r  o  9  !  r r

3d 3 i t  F- .3

(o
o,

l+
I
F
(Jl,

@ < ) J

g,si3

j 9 9

ts88

+ l+ l+

E
14

v)

o t o ) o c o
9 9 b i '
l l ( J ' C )

-loB 
3 [
( r t o
o r l
l s

P b
o O
o ' v
o)
v

o
OI

o '
@
I

G r o o{ h h r

:-.
i 9 p

ri. s (lt
r\t A oP
v t l

( f o
! \
6 {v v



January 1976

COMMENTS.

The rime rhar is required for
half  the or iginal  radioiron acr iv i ty to
disappeared lrom the plasma is called
the plasma radioiron disappeararrce half
t inc (Tlr  and in nornral  adult  subjecr

is  60-  120 minutes .  The re .u l rs  ob-
tained from 5 healthy Thai chi tdren in
our study revealed a T$ value of
68.90 + 6.69 (61-75) minutes which is
slightly shorter than rhose or' adult
subjccts (3, 6-8).  The observed ptasma

radioiron drsappearance rate of 60 8l  +

5.96 (54-68) % per hour in rhese chi l -

dren is in rhe hign rrorrnal rar.ge ofl
the adult  value of 35*?0 ' / ,  per hour.

I t  is general ly.  recognized t l rar thg
plasma raci ioiron disapp:arance (PRD)

o-r clearance rare is lin,ear or:rly for
the frrst few hoLrrs. Our result.s con-
firmed the observations made earlier

by Sharnel' s1 s1 ( 9 ) and Garby er

u| (10) that the drsappearance curve

is a single exponenrial onl_v in its first

3/,4 haur, where upon a slower rate
becomes evident. Normally, there is
a true exponential disappearance of

radioiron activity from rhe plasnra until
about 90 Z of the originai aoivity is
gone. If the FRD curve does not re-

main exponential until at least 8'0-90X

of the inirial activi,ty has lef:r the
plasrna, ssrious' errors nnay be intro-

duced in, calculations. of ths erythro;

49

poietic activity, Afrer rhis the slope
of the curve changes because of iron
rel lux from labrle pool and the clea-
rance no longer reflects iron uptake
alone.

It has been appeared for somg
time that the PRD curve is tr cofi-
plex function not adequately pertrayed

by simple formulation. In normatr
adult, tho slo:e of PRD curve changol
from about 4A7" per lrour initially. to
lpss than l% per hour after ths second

day (3I This aoparent change in
clearance has been shown ro be due
to the rel'lux of radioiron back into

plasma (l l) '  Bs.u11s of several studies
of the amount of iron reflex in adult
indicate a rcflu.x of about 357. i,: nor-

mal subject (3, 7, 8). More detarled
anal,vsis of PRD curve disclosed rwo
reQognizable expon-'ntial components.
A rppid reflux of 5 - l0 % with a T+.
of about 8 hours and a slow rel lux of

25% with a T$ o[ about 8 dars (3).

The nrore rapid reflux coincides in

time and amount wirh the exrravas=
cular. flux of rhe transferrin i,ron corn-

pbx (12) and does not contribute sig-
nilicantly to tetal plagma ,iron turn-

over even in pathological srates Q).

Tlae slow refllex represeRts the wastage,
irsn of'ery,thropoiesis and is virtually
about in aplastic anemia.'
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Although there is a general cor-

relation between PRD T+ and eryth-
ropoier ic acr iv iry the PRD rate is not

a direct measure of erythropoietic tis-

sue because it is dependent on the size

of the circulating plasma iron pool

and the amount removed by tissues-

The PRD value is fast i f  the plasma

iron level is low or the plasma volume

is srual ler,  and slow i f  the plasrna iron
level is high or the plasma voiume is

expanded. Nevertheless, prolongation

of the PRD or clearance is a very

useful indication of decreased bone
marrow activiLy. Since rhe normal

plasma iron turnover (PII) is low, a

decrease may be di f ' f icuh to recognize,

wbereas, a prolongarion of the PRD

or clearance rare is easily measured.

When PRD rates are very rapid {  T}

of shorter than 30 rninutes): it can be

assumed that extraction of iron from

plasma by the tissues is nearly maxi-

mal and that the supply to the mar-

row is suboptimal. When there is a

marked reduction in the erythroid mar-

row mass, a very slow rate of clea-

rance (T+ of over 3 hours) are found

for extracrion of tr.rnslerrin iron by

tissues other than the erythroid marrow.

and placenta is very limited'

The simplest calculation of iron,

turnover is based on derermination of

the amount of iron leaving the plasma

per unit tinre. In such a calculation

Vol. 9 No' I

plasma iron is assurned to be homo-
geneous pool,  turnovcr is calculated

from the plasma iron level and the

inir ia l  disappearance rate of radioiron,

and the system is considered to b: a

stead,v srare. I f  the level of  stable

iron in the plasma is constant,  which

is not correct (3) and i f  the disap'

pearance of 59 Fe reflects removal of

stable iron, which is correct ifl the

iron -  binding protein has been over-

loaded, then one could extend the dis-

appearance rate o[ radioiron toturn-

over of stable iron. The vaiue of

plasma iron turnover (PIT) also in-

cludes a fraction of iron which leaves

the plasma and returns after a few

hours or days ( reflu iron ). It is

therefore a more accura{e measure ol

erythroid activity than PRD rate. To

make results more comparable between

individuals of different sizes the PIT

can be related to weight.  A simpler

way ofl comparing individuals involves

relar ing the PII  to 100 ml of whole

blood, since it might be required to

provide for the red cell needs of 100

ml of whole blood. If all iron cleared

from plasma is used in the synthesis

of hemoglobin' the normal adult values

would be about 0.38 g1g/I00 ml whole

blood/day. The observed notmal

value is higher because certain portion

of iron cleared from the circulation is

directed into parenchyrnal tissues and
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into the labi le,  nonerythropciet ic p;ols.

There' tore, i ts I imitar ions are that i t
does not di f le1gn11., .  betrvesn erythroid
and non - erythroid uprake ( essenrral
when iron exchange iS depressed) and
even more importance, i t  does not dis-

t inguish betrveen marrow act iv iry re-

sulr ing in viabie red cel ls (  ef fect ive
eryrhropoiesis) and that which does
not (  inel fecr ive eryrhropoiesis ) .  At
dn! r8t€r in cl in ical  s i iuat ion i t  has

been wel l  demonsrrared rhat PIT is a
val id indicator of total  erythroid ac-

tivity. In states of marrow hyper-

function it is increased from 3 to 6

times normal and is depressed to
approximarely half  the normal value

in marked marrow hypofunction. In
patients with hypoplasric marrow, the
PRD rate rnay be a more useful
measure than PIT value. I r  is im-
poitanl  to real ized that when PIT is

expressed in relation to a fixed volume

of blood (100 mi),  one must be cer-

tain that the toral  blood or pasma

volume bears a constant relat ionship
to body size or bod.v weighr. Under
condition of severe dehidration or hy-

dremia, the PIT expressed in rng/ l00
rnl  rvhole blcod /day may give mis-

ieading information abour the size of

the erythropoiet ic t issue. Our resulrs

strongly indicaied that normai values
must be establ ished in chi ldren of l
drf ferent ages due to the var iat ions in

hemoglobin level, erythroid aciivity,

5 t

body weight, blood and plasma vol-
umes.

t A
EJAt?Ar

r a v V ! .  a  A  -

nrugi l?xr i  Lgrn1n1Tfl  nul tnu?nu Plas-
t
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^ X r . a )

tnil lTollf lnS slrain i lf lxl l l ff ' l i l1:nr1gilu
I  d  q  I  9  |  e X  r

nfln:l lYlutJluRllNii l lJlJl l l l 'nnnlinu [i l  l ln

Trichophyton mentagrophytes ttn: T.
.  a  u t

rubrum nn Strains ?ln1n1:Y|nfl0J !:J011
i

,  ^  l f  t A  t  t  1  q  -

1 i at: tU i fl il n ? 1 il I ? ?J 1l u lJ 0.1 n : 3 !Y'i u lJ !u 0'l 11 1:

|  2 A .  ' V  v  t , ^  \  '

rnEJJ!$f l  1 :20 (U' , lUUn/ :J : l rn : )  R?11J1;J
v t b U t r u e

f lR:1fl ' luuhJR0ulSnnglS.lun tl, lT' l3n?1il
l,

a  a  v  u  r u L  q  ?

nf .t11nn:vlYluN 1 n::J llJ tflnun'Iil tuul 20
A  - .  Y  d  a  t  i  r  I  A

ilnnnfl:Yl i1/1ilfl lJ tl lg.:f,'lu1iu'ityl1uuilns-
s  Y  A r  g  7 &  a

n1il f i iUU qnIql00i1lt l$0l1lJ0in:3[?']EJtl
t H < a l a

f l ' tuul{lJfl?1:Jtt: i1,\ofluR?l tsuIflt i ' ]n1|
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x
tfo Crl,ptococcus neoformans [tng

dida albicans rrn 1 srrain f inatnor
a  a  , q -  q r r i  ,  t

011tq: rutf'til tsr t9lvrfl?1:JllltJlJ u 1 :1 00
t ?  u  t  i  \  .

1 :20 (UlUUn/ i l:r,r191T/ fl1?Jn'1fiU

.  - x
fi 1?11LrrT0 Histoplasma capsulatum

d,: Fliermans(4) nyirriunnfufinr:
9i

- ^ f u u

tqt rutsl L !91trn vn n?1 1n1u?1fi? lu tfl ;JlIull0 Jn:3
A \

t f lBr i  (1973/  1:4,000,000 [ ta3 1:127,000
/ V  a  l , ^  e  1  v  I

(ull ' l i ln/UrrJlsl:/ p,l i lnlf lu lJulJ?1fi.1
I  A  A  ^ d  .  I

i l1n t[f i lrJ0?tnlti l l f i i f?11n1Tnfln0,]1tlJ?'l
j

q !  ^  c l

Fliermans [t Spores tuu Inrculum
c u  %  .  .  a  U

ttns t$[T0r1.1uJ strarn tfli j? il0n1]nuil

H. Capsularurn otnxu'hsion:crfruri:Jrn
I  a  d .  I

n? 1t1 0T lyl ?1't nltmn n0 Ju

fi.:ufi'jr Amonkar rrnt Banerji (3)

/  \  ^  t $ l r  q  C  A  I

(1971 J q iv t f f  nu Lf l? l f ,1 :  [un:grnf l r i l tcJtEl?
I

eiouto,lu16o Diatl l ' l  disulf ide trntDial lyl
a t  %  v  I  d l  '  |  ,

r r lsu l t  rde [ t f lu t j t  tT0nu?1t : lug l?9 '10c] luxf l
9 / 1

6rr6u 1 n"iufinrr,r ueiqvifto.r Diallyl

disulfide uio Dially trisulfl ide uioto.l
A e A . . d a v r )

n.JfleiT?ilnu ti lrou1N1!il?uuL11ilUnLf,lU?l
? a a w , 4 . l

n 3n'l u u't 3J 0 i n r 3 rYi El tJ lel u fl T i ltn']]lux 1 q 115 Iu

nrrs.irr#o Salnronella tlphimurium'lru
a  u  . ,  Y  ;  r q  a  , i  r  t

tu:.i oun il ci Ju ufi 1:nefi !unTvlvl ulJYlfll ofl'lu
e A  a t  a -  A  |  | '

t$OTlnU1lg Lr El? OU dl ': ' l lJ fllU UOn 1ln

Dial l ; - l  d isul f idettnv Dial ly l  t r isul f l ide'

A  a  r  s w  {  v  t

t i lon:3tyluNfl 1:JiTnfl 1 Lfl Y]' l f l?0 0ui10.1
^ tA < a I

aJ rln3llinn'lr$ufi l[n3[go ltfl l lul,]uufl lsu
r

57

Histoplasma capsulatum ltnc Cryptoco-

ccus neoformans f, 1xr1:nrnirurfi uisrt6lurun

unluslin rru ilnffTtil unu$r (51 ariu"uuyr

u 1vr eJ o J n :vtfi s il lun t :ilrn t u ituri I tn r stff o:r
e - f - - 4

1ur::ru trtrr 1 ?:J n.J n1 tr n u1 [Tntl?lru Jq 1nt{ 0

?'r 6rrfluuie.rffurosfinurri'usioiil lv{:1s
d i l r d l A d / l u t a - A i

n r 3r'ii u il'h.J LU U vl UtU U R U el 0 ?l f lln 3f{ fl ? 0 u "l
^ > v ,
1u n n r v,t tt t n n 0 ?J Yr { Yl I J 91 I J tl n Y Yi''l J 0 0 lJ.

4!srrct
Water soluble component of garlic

when mixed in culture medium, has in-

hibitory effect on growths of 28 iso-

lates of TtlqlqPltllto"- t:'!tyil and 2

isolatesof T. ryqgglgPhytq in the

dilut ion of l :20 1ylv or lower. Thirty

isolates of Cryptococcus neoformans

rwoandlzirJrff iu
are sensitive to ,hiffi;
in the maximum di lut ion of l : I00

ql/y and l:20 w/v. respectively. This

report suggests potential use of gar-

lic agrrinst fungal diseases and to

eradicate natural inhibitant of C. nei*

formans in birl 's excreta'

' r i

l 0nd l :01 '10 {

Can-
l l r
Lll

l .  Johnson, M.G.,  and

Death of Salmonella

Vaughn, R.H.

.typhimurium



: 5 8
ij:i: ;. ..

t=i',. :
g:.r',' ' and Escherichia coli in the pre-
i i  , i

, sence of lreshly reconstituted de-

hydrated garlic and onion.

2. Bastidas, G.J. Effect of ingested
, garlic on Necntor 

"grc 
ood

!:Jig!"g "9i,""*.- Amer. J.
Trop. Med. 18:920-3, Lg69.

3. Amonkar, S.W., and Banerji, A.

Isolation and characteriz:rtion of

larvicidal principle of garlic. Sci-

'  Vol.9 No. I

ence I74:l 343-13t4, Lg7I.

4. Fliermans, C.B. Inhibition of His-

toplagma capsuletum by garlic.

Mycopethologia, 59:22 7 -231, L9l l.

5. Tharavichirkul, P., Khanj"rnasthiti.

P., aud Panasampoi, K. Occurrence

of Cryptococcus neoforrnans in

oouJ n*"r"t". ct ;offinn"a.
Bull.  12;91-97, t973, Appl. Micro-

biol. lZ:903-5, 1909.
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nsensrnunmsrwnu rduilnrj
ruLLeCn Op Cniono rnoi
AIOOOC€O meOiCOt /CIrenCg

ilusurtn munlHil
$ffififfiertmd ffiew ffiffithmds

e U € e ' A
goiln'[oo Bone Marrow gtt:td B:nzidine :

Bone Marro* tf,u tissues firiiri'ryffnoreurari.r ff1fisrulunr:i'[qq"rrl:nfifi

nlr.rfforJnfirffo{urfiurn"tL16oe' rs'unrrrTnfrE'rr,.l,,u, teukemias ituEr'u n'i.ru"irriorrt

Bone Marrow ttns?irn'[nririlrr:'0uun"r 6rnsfl'"orfiiGfor.rfifidffnar,vi',fiq;?irlfi d,rfifio:i

ran.uid rvirfi1'finuvri\:Jfi60 nr:u-orrfli?afi Romanousky raio Wright's stain *;

nr:foruo"r16sffl# rfrofi.:'liuru 1 firu"ncl"f'o unsfl'o.rdrili decolorized rfiefeuluil

raiolufiE,"or mount Ifladil dried smears nrlu xylene ufl"') rnounr lerun:r

iicj"elluilffuu:rjlrl r:luii modified nrn Ralph's Benzidine Technique
A r a d 6(t911) 6rrJ:rrafqrnnr unrny,rof,'r1,r?ilnr:orurrunrrio:re*qndtu Bone Marrow

s'0";filunr:folfi Benzidin. fifidu r;.iruulnrsndlu Eryrhrocytic series

tfit'eriqu Tflu Benzidine qs:rxJrr-rniJ hemoglobin ls cytoplasm turtndtig:"rr

hemoglobin *nirfroiflufirirqnn qcu'u{.:rfiu cytoptasm lu,ugnd er',:ttoi:ra; poly-

chromatophilic norn:oblast nlrurqufiriJflr6oarueruuifisr6tiro'to druntrfit,fr:rol

nucleus u'u lcfinfi basophilic lorsfindl-olurtnddeu rmsfirlfiu+rrrnfiutursndfi
rl i

$n$u
a ' d u e e ---' 

ht's stain rrdr nmfeilfirtd Benzidineu.rotil:rJuryluununl:uorJR?a Wrig

lctfiun"nunittrEJnci6ufltoi nucleus, rulnfl0,Jrsnd '$nco"n:lrirurcu'irl nucleus n"u

cytoplas m lfi r.er rqun'j r
?  A a y

u1u'rYr Ls
r, BENZTpTNE SOLUTTO)I:

tErisil t /" Ber,zidine tu Absolure Methanol
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[[nurnu l? lufl xfisu 1n1n
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a i

tfl:uil 25 "tr HzOz \u 7a/, Ethanol raieqslffrfix I nol: tto.l tI2O2,.

gfin sol o.:lu L2 ml. lJoi 70Xl Ethanol ttngn?;:3'lJnr:nnEr'orn"lirr,ru"l l.l'\lrlJsi'
tl

.  q 9 -  v v  r , v t
f l l  !uN?liuJ t14il tet

3. er_q:Y!4J4lN_,
A  r u  a c  o  d  a  d  I t  v  A

orlx otfl nlnn:Jfl lEJfl ' l t :1:i l  14totn:uil I ' f l f ' l , lu

Azure l l-Eosin 3.0 gm.

Azure II 0.8 grn.

Glycer ine 250 0 ml .
Methanol 250.0 nrl.

riru:-u Working solution lfifidruru I ml. runrun-utilno"u 2.5 ml'

s A a

?5Er03J

1; Fix slides n"ru methanol uru so iurfi

z. Flood slides fl'?g Benzidine solution u1u 2 u1fi

s. rfiru zs I Hz 02 rfinu"esfirliulu 1-2 u1fi

4. Frood e1"1g 25/" 11202 fi;tiin 1-2uryi
9 r t

5 .  n l J f l ?uu1
A

6. Counrerstain ai'rufi ci.*.a 
'( 

working solution ) uru 3-4 ulvt
v  ,  ?  v  Z  s u q u  ,

7. AlJfl i ' , lBUttLn?fl.1 L? tlnlt!1.1

REFERENCES :

2, Todd-sanflord, clinical Diagnosis by Laboratory Methods' Ed-j

:  14, 1969. 
, ,

I  r i  € 9 '

TJoUO"LoogirEJ \L RICFIT'S STAIN :

v  A  a  e  ,  .  E o q  t  o 1  q  |  |  ^  
\ u  w

Ouyin).:[[n? Wright's stain r]ll l"drUUtOrlUil gfl Ronlanowsky tflnuv'Iil i l1

Y  , . 4  t  A  \ ?  -  d  I  a  d  a  q  I

stJttf ' l lJ f i.F1. 1890 ttet? luoil ln lqi::-tqf' luil1tl l1nnuutnllY)fl l ' l f ln1T$y{vlu tsui [ l ixJ un'i i l '

:rsriEJuilrno:Jn ril:1iln ut;r,aufir.,rn-l Wright's' stain firntrql$edrslhrjfindol'notlunr:
d  e  o  v r ,  A %  d  q i  f  &  -

lgnutJttnunlluo?Jtu1t[u3U1 L? Ol Y]l ' l  [1'\0 [117]:]1J [f iU]1?nU
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Wrighl's srain vieorqritn' lf i6nolr.:uri.:?r Rorlanc,u,sky stain rl rfufi
; k - d d

fr:J:ynOlfrunrl P,:, lvchrome MethVlene Blue ttnv Eosin [t f l3n1:t inq']O0n]J' l t !U$

gtierzul lsrurr: i f i  t .ut.O alkal irrc Merhr lene Biue rr lEi i f i  Eosin TEiafi  Eosin

xsT?trn-u basic Meth-rlere Blue nrrlsl l f lu oxidrt ion pr-odu:t: complex dye f ie
a i  a , ^  a  s i  V e l' Ihiazine-Eosinate fr.r i l rJgn:urri iunnrrrtnln:f l1U1Frlu absolute methyl aicohol

A  c l  j  . -  .  -  
d ^  *

,  tUOInln[Li lnlTulr fr tyf l tuf l t l  oxid:t ion 1l0l  Merhylene Blu: nlnf l lu f l ' ]

A  a  ,  r  a d  d  I  d  I  a  ' a  t  ;  '

u"ui.::Jrrngr rnvitsria:lrtEintt-ar Q3tfl 0{nr?'tlts-rngrt,tn u tlnSlYui']5'ttu u0u"nicu1il1'

r  r u !  |  '  - , !  - r  ^ . ^ : ^ : ^ -  . :  
t d  o  t

standardlze t :J  r f l  .don11nj113f loJy l f t f l01 ju1 opt imal  s ta in ing t i ,ne ?0Jf lY l l f l :g tJ l lg l

r l  r  A  *  u !  a a  I  I  c 1 e . 6 l  ' . . 7 A  - o  
q  A

nig fl lil ltu 0lJ otJ"Lflunfr lu:vwrrn trvirlern lttuurrn tl oJnlTUoiln n[fl J uLl tusrluu cl
t

a  o  t  r \  
e  a  ' l l

tfrofotn"rii Wright's stain (tf n undilured ) ahohol q;?it uu111 luu fl?'

fixarive trnsutJei?urorfiq:rior,ryrrn neutral elemenis tfio dilute tirlnr:rfirur.I''raio

Buffer nll:J nsrfrn partial dissocrarion so.:fi rffflrflu free acid dye (Eqsinl,
'  A c l

f ree alkal ine meth! lene blue t tnt  der ivat ives f l?uYltuu unCissociated neutrai  n '

u , '
tg !U80?J1^t?n ncurrophil ic el*nrenrs

ttio,t n t n n um,.- rG l o.l n r : fa l i u o ii n-u nr r :J f, r el n si fl o'l d i sscc i ati on $a': ne utra l

complex, pH lol atcohol rrn;'iruie nulfer ff1# Oitut. et-ruru absoluie merhyl
F s t .  w  a  .  t  Z

alcohol f i l t ' lunr;ro 'r iUi l6syel"or i l : l f lQ1n acetone u;C acct,c acid oarrnut$J Elf l0f)
?A4u ,  a . .dl  d dr c d .  

i#f f j :Ci l l1 j f lwi . l f iluu' tY] Lfqygtol?, i  oH vr[LunnlJu' :8t i l l {nTfr l l^ luJ[nnu0u u0nl1n
A d i  |  { .  c t  w  q v y  J  4  d  v  a  '  Y

qlni t- i ""Arr. :  . l - , :drrr juf ie Jhulnnult tO Buifer solut ion tr- ;uf l r  di lute u:O r lnSe f i : {
:

n fl?]"]fl
I 

.
i

'f

RlT[CI5Elt l  Wright 's s"r in ;

q L r  - e

[sfl?uuf,Nfiiu

1. Wright's stain Powder
2. Giemsa stain Powder

i  3.  Glycerine

4. Methanol (Acetone free)

9 .0  gm.

1 . 0  g i n

90.0 ml.

2 , 9 1 0 . 0  m l .

a d l , i t n '

ifrsiiattfr Porceiain moflar $u1fln?liJn 1-2 fle'l:blutn:fltUfl tfl l ltYlt' l ']ft

?1un1Tfi 1 gny 2 n.:tu mortar rfil Glycerine n;lil i l:3?J10t 30 ml' [[n'1!fl1un:3
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J , d f A A r d l X 4 r e a

vriri,tuirnnyrdi;nll-rrilurrioufirLrriu irrfrr Merhanol :.1:vruts l;000 ml. nrhilu

monar !nn':n"Lttrrnu irnrrntnlnr:qrnl irf lrn ( lurf ln:rrq:l :vrrr* s.s nfl :) ryn*.rrnor
d  a v  a  ;  .  , , a  q  r

{ t rr1i9l tnouf luJf lJt i {nogrf i0Lni l  mortar 1i1tJ1:q'r i l  Glycerine on 30 ml.  rrn?t: i l :Je[u:J
a  &  &  

-  
Y  Y  v  a ;  4  |  t '  q  r v l q

IIJXJ0Ufl:, i l !?n flroulJuluFl:U 3 n:,1 n: {dflf i ' , l i lr i lg' lyn0ufl 'n01ali,t ' ,!00uu'tJ tf l l? iufl ' l f l
u  I  q r ,  u  ^ l  t r  u  -  d  a  a u t r ,  q - A

| |n?r1 i l1L1,1r1 inu : .J f ]nn l i , l t luu 1] :3nu?u14t9 ' t : i iu f i  i? f l1r??el  tu t?f l ]J :cg
. t ;  a  u v  r  V B y o q  a >  |  v  a  a  c  \ t e q  t

nfl t91:U:J [0rqlf l0JEl i l ]J t? LU0il1, lRtr140JU11l0l] ' lJUolj  ' ' l  !910U 14:0[n! L' ]  lusl Oil

su1floiluni s7 y. i.nu 1 or";flud unvn:elo.rrrdrrnr"uiuorriflal:n xlnuYu 6.rrir
t  

r n  |  ,  y  ,
i l ' ln:oJf l?un:yf l runtsnou't , j i tog 2 R:J n0unnuul"Jlr f l f lst j ty{out opr imal sraining

.  | V  I  a  -  q s u r /  V  ' o  a  u  .  v  . ,  - l  - i  - - ,  A

t ime f l0 l lJ  o1uf l0. : f lLnL l? l f l l . t1u Iu6Jlnf l [?n1 i IL f {1nLn0JL0nn$?n t i l r tuu[ f l :J0 [ i l tg
t * 1

fl llfl'liTYrl,lU

d

R'l:[0TUlJ Bulfer solurion :
I .  STOCK PHOSPHATE BUFFER:

1.1. N{/15 Sodium phosphate, dibasic (Na2 HPO4 ) :

rfliril"t61fl!r'.r Na^ HPo, rriar anhydrous 'fruru e,47 gm. nrnl#rndu
2+

, a  -  d  u l q  a t
[ lz1f l lU 1,000 nr l .  tnt  r? Luq,]nfru1s]]n

1.2 M/15 Potassium phosphate, monobasic (KH1 POal'  
L  - )

rfliCIu'lfilfl!s'.: KH2 Po4 siruru e.o8 gm. arnlfindulfin:u 1,000 ml.
c  r r q  a ?

tnu t? tu?t?ftnulgr,tn

ftask

nu

2. WORKI\G BUFFER SOLUTION {PH 6.4t :

n?.: solution 1,0.0 M/15 Na, HPO4 druru zos mt, ir i lu volumetric

tu1o 1,ooo ml. unirffilEt'ra Mi 15 KH2 fOo hio:u 1,000 ml. rrrjrhirti

ff 3J'lclrtto n :rfi ff fi fi ndufi iqnf rfi unn r.:oql urir fi Rrl r:nliuvrt Buf fer lfi
t A

Rl:gAilrlloytodou Oprimal sraining time :

t. Flood slide cr'ru Wright's stain 1fl'rntrufi1r1:0u-'u{'}uruuaqro"rufr.:i 1fi
J  |  1 ,  3  u r
tlYl?1j71? Slide ?tl l,? 1 u"lyl

2. rfrrrirraio Buffer solurion nr\illuil;ilrurvirn-un-u,iru1ud lfiqnurifiu
tulrtur r ldohifiuner,f',,r,",n-u6 n:nirnnuiufi'ruurflu metallic sheen firliuru + urfi
(tr o t n s u i n'r i e ut s n i r,: ri o s rJ ir ro r Er o uu n-.: rfi o d r u zu n fi tfi uni )

s. Rinse r,lrurirnn"uraio Buffer t:J'r "l nuntsvr'.:\fi smear rflufitrrn
a d , r x q v . ' o a g , y 1 ? u t

4. fln Slide [ou{U:3l}'lt}t 45 vr.:rr,iu#luia1finl;ntug-uluirul
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R1:O 1l.griAA 1R n 1 :EI Ail

A v  $ !  e  - U'  
Slide il8rfii l ' lf lr.rnRR?rns'lflruBniu

, .
d d a C l r d

- t lJ9l[n Ofl [[f l{ f i f l fr {f l Je0u!ulunoi

- Neutrophils fi nuclear chromatin f;nfiilr.:rlri, c!'toplasrn tlnc lilac
A a , -

granules nnn$i l i lBf iu . , i r" .
d  ,  a  c r  I  a  a q  I

- Eosinophiis il nuclear cl.iomatin qiflfl:J?JLln, cytoplasrn flfla,nl0Ou
^ d

i lnJ granules flf is[tf l.]uufl1l

- Basophils i nuclear chromatin finfirr*rri [tnu granuiet frofirf,rriu

tlJ:J

- Lymphocyresfi nuclear chromatin fiflfiilrltsiJtrns cytoplasm fisrfitilrnrr
. q - t f l

c  a  d '  '  V  a  a  c

Monocytes fr nuclear chromatin frgrnux:JuilrtJu cytoplasm s.]9)fl-tYll ' I

d ^ e v

[Lnsrfiu lilac granules gfrnnvtijunana ' 
.

- platel tets ri .;usor Granulomer.ff fl fi :cu'jtilrrfrri ufi rilrlrtar.:ai ?uHyalo-
-  a ?  ^  |

mere flnnt{1[.: ua0u

e  a  A n ,  I  d

1lAd Jtno7|'[o {1Rnl?il03Jd

1. fi:cirrr-qlunr:f,oru6orjfi pU rorfir,ria diluent srrrurJnfrnirfiu Wright's

stain \iuru l nrnJ6ruqnf ,fluui,, d.:oy1rizunn"':for.r\ri6rvirfin'r: *rirqrrJiu pH

qlo': diluent fiqltu uonnrnrl1lrn#utililfinvrirfunnr'lsnnolil n?:e'l:tsr{nltrcrtdilrnfin

Henraroxyti n Z-3 rnfiein.:b.ilufrnn'uniorir.: #nirndurrlfiErurflufiilr{silliln"lu'|il 2 'i

d  I  d  a c 4  | !  d l  a  a  d  '  d  4 d l  - - ^  : n , l : ^ - ^ - . ^ ^ -

utyi ttf,f lJ?tu-q?tft ' i lunntt [[f '1n1t:J'"{f it1,lf l f lJnttf ioi?1ilqfiDtUun:fl ttnYitn tnfl?UnlT

t v  . . i  a d l  a l  a  A o l  I  b n l e Y

rsrl t/ Potassiurn carbonare *qjnlnjnturrr!' ' if l;!?.:ltclJqvilqn$till lf l lJ t[n Lfln?iln1:

rfrrL r/ Hct.
3 '  dq  1  .  - r r  . - a - c -1 \ : - 1 ^ : : - . .  a  q

2, uivrlu rinso ot:qgqtr?q pn tdxro nnro|,u'[flurYix.iqilfr'tl l i lnn1.] ttnyn'lr

,  t D  ^  f  r o !  d  c  ?  '

r inse [urrtuno :Ja3iluqElf l  Blood f i lm t i lunult{u

3. fin-rEtn rinse ttn'rhifl1:':1.1 slide lutturttu
y  r U  r !  e  A  . t  A  a  w  A

4. fl ',rTfl 0lJ11 LtJ Lgltlsfl tl]'111R',l:ilft'l1l
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rietff6arfirlr13u orluio.rrurlrn Blocd I'itm rautrffuhj, l{rrnr'[unr:

for.rururfiu\:J, rinse nrlrra,virttitahL r,r?oifeltlns diluent iqnfit'ilueirl orqlrfii$

et"ranl::J;-u pH lo.r Bufi'er lfirflu o.z r,tienntrnrnr:fsr.r6 undiluteci) lfirieun'lrrns

tfi rlrnrnr:tfi x diluent h,'"xrniu

rior.rt'iqrfiuqrrrffu"L:J olitfiorilrq,nnilEi'rufrt'iutffu\rj, mouni, slidestlu:

fif.rlilru,rinrin, fr" Buff.r taiutirnfufiqnfr,iluntu,*rnifiu'[rJ orll*fi\tEt"rirnr:iifirnie

Buifer solution gfl1uni

flr nouf;urntil niorrurqrnfr.:firur,l".:uu sli.'le, n:o':fitri,'fis.:norioulirrur1ff

b. orsnfl i l i i lr i l{ ' irffr l:.rngiu Bl:oC fi lm riouf, ',::.r(uil l trnicrf r1u'l inrri)

Te"E.*1  .Jo  B! - - I  f i l i l  L [x4 ' j ,Ln ' - r5 . : i . , i  s f ' ,6 ' l t i r *  r r rc ih . ; l ro i  u i r "  l s  iu r f i  lu l . , i r -
t

tin iar fr,:ii 'rfi,nilrtdrfil,flliolfr nr:frertit Coplin jar tfr:io urntiri anhldrous

CuSO + n.ll:Jlu absotrute meihanol qs:irllq-nf1fi merhanol flflxl1e'lnolnrnl,fiunl

hydrated CuSO4 qsr:Jffluqrnfierr,fl*6fi,€iou 

!

6. nr:foru smears tol Bone marrow lfirrnlrrclnsir.:E1nn1rd"oil smear
1 l

t:l:Jfl1tinl:u1 opitmal staining time stllurn

REFERENCES .

1.  John B.  Mia le;  CI in .  Lab.  Med.  Henrato logy '  Ed '3 1967'

2. Todd-Sanfiord, Clin. Diag. by Lab. Methods' Ed. 14. 1969'

R']TSI??Q1i1 URINARY TOTAL PRO'TEIN

EITATN GEL FILTRATIONILNC N,{ODiFIED BIURET :

vn-itntrrr:'lqfieri'j ',ifirlun Frotein 1ue,:t.:ivn'tl,'-ifi"in':r;'iriueonltnn':du1erl

ii Cei f,iltrariou ,,*1fo,j'.lu''ritLlgi?urn-r: Biuler reagent ciourururt;",u highly
' p

aikaline gel coiurnn tfiottunsor protein-copper complex Oonqln excess lcupric
.  H a  A  u  r v  .  ,  a d

icns qrnunrn:':qut:jirruto,l copper n:r:lri':ou'nu peptids bonds flxtt'll colori-
9 r

metry 1u:tJtor copper-diethyldirhiocarbamate, complex.
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il?fl Non protein substances yfliln rus rl,ilmi:Jr i nterfrre n"rrr iu luiwrnfi ori

lunnr*n".:firrilennir prorein rtnv chelare copper yro.rno.:odr,r fruifirlnr*rrorror'r*

rar urinary rotal protein 16ri#aslulirrurirfil l0 mg/k. fi*,u

A  a  . i q t

[flTAi]JOttn&d'l?vl tT

L CHROMATOGRAPHY SYSTEM : (Oxford Laboratories, San Mateo,

Cal i t ' .  94401r.  Chrom,rtography ststein. Cat.  No. .  0904. Poiyerhylene
column eleinen s, i l  r -nm' in drameter and 50 mm. high with porous-

glass bed. support, Cat. No. 092A PolyerhSrlene column funnels,
Cat.  No-  0901.

SI\CLE-CIIANNEI- AUTO,4,I.JALYZER SYSTEM : ( Technicon
Instrunrelt- i  Corp.- T'arr},town, N.Y. 10591 ).

SEPHADEX G-50-80 (Fine) : (Pharmacia Frne Chemicals, Piscata-
wa-v, N.J. 08854r.

relitrilTflulfril dry gel 30 gm. n,:iurirnn"u boo ml' luronruodlrnilrrsr.rsuqi
I  o .  

g  i  A  !  . 9 f  S  a

fi,:hl get turralifioilunfiu'4.:uru o g"rTrr.: Reagent rios stable ?100r1iRil

ueliulu 1 B'rilflu

4. BIURET REAGENT :lsriErilri'tuii modified Rrn Weichselbaum's reagent
)  q u  v  u  t  .  .  l t t  ^  -tuolr,tt,rt:rtlrnugo,: NaOH tu reaction mixture lfi O.z mol/lt. *n3

. n t + u
Sodium porassium tartrate fr'rfrunollrru:iein-unr:rnnp:rr:iu1u reactiop

mixture rirunnr'troru"rurfr fliri.-

1

3.

NaKC4 H+ oo, 4 Hjo
NaOH
CuSo4. 5 Hto

KI
^  Y  &  q t

tgu.lulnnu lunTil

60 grn.

)40 gm.
15 gnr .

5 sm.

1,000 ml.

i. SODIUM DIETHYLDiTFIIOCARBAMATF COLOR REACENT :

n:nlt l  crystal l ine salt ( Mall inckrodr Cnemical Works, Jersey^City N,J.

07303) iiruru 2 gm.tufindu r ffEr: rffl Brij-.35 0.5 mt. nr'lrj n"rlfiri'u
A

tn:9,: continuous fiow colorimcter
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6 .  STA\DARDS:

1{ Hurnun serum albumin (Dade division, American }Iospital Supply,

Corp., Miami, Fla. 33 t52 6.:r,rrr,Jirutr* total protein eirlif nsl Kj:ldahl ![n"?

r.irr.rtsrisl Standard tfrfrnrrr.uri,rius'oruqi z fi.: rco nrg/dt. 1u ph,vsiclogical saline

r6u Scdiunt azide n.:}J z-s lnfier 1s srable il:silirrr r rffcufforuuni#0.:

7. CON|ROL : tfi ab.ormal urine chernistry control 1t0.1 Lederle

Diagnosrics, Pearl River, N.Y. 10965 di lute i i l r f l l f l"?u physiological sal ine

i fnr: ,
ifruoriser coLUN{N : colu:'nn fflfrrrrl.:rilu z ver sstrl:nriru:l Gel

filtration rrnt,nerfinol eirr,r:-uhlrirdn coppcr ri':ufirffuoon nl:qvre1iilr'1uri rirrniu

t to' inv ,urnpie l l io*sinrrufiqvl{ celurttn sf lrr: . l f i f iolr 1 l i  gel sturry nl\ iJ lou

1# serological pipet 10.0 ml. q'",rr,fioffrJ:trrtnr 2 *".,. qytfiil coiumn drrn:"lter
- i  q ,  

"  
o  d  ,  -  d  /  A  - ^ r  ^ . , , " , , ^ " - . ' ^ 1 " : ^ t t

nno. l [n  gel  quH, l lon i l : t i l1e[  4 mm. ny!e]xJ (  l f t : r t i : ro tq i :J f l1 .J  get  1v1 ' '10J0' l?1u0n I

tfill f'unnel fielnlJ column trn'rlfrr'r 0.1 mol/1t. Sodium hldroxide nl\'ti t5 ml'
'qe \  - -uruet : - l :3 i l ' l xuzt i l l ' : )( lflt ']n1n1U:lJ Sodlum hydroxlde tllnoonuilflUTUIJlll.t 2 n Jrtu'l /

Ce l  f i l t ra t ion : lo i  1 .0  ml '  so . l  Work ing  Standard ,  sample  l tns  Con-
t l {

trol n.:[urrflnt coluern lir]rr:n rCIlun:unlr soiution 14lrr)\un g"lraloflvlarqnn"ts
, i a ? 

t t e

oon gn'tnor1 .l L{,?Ju1nfun,rl:J Z'O mt' r,fiu efiluent nufiluelernflYl"ia Tflllf Smt.

Pol.vstyrene cup (Evergreen scien:i[ ic, Los Angeles, Cali f .  90058, Cat. No.

1013, EV-l7l-0354 0l) rfr: ,r 0 5 ml^ Biuret nltrJ tnix tf irr irn"urlr 1 loutf i

Pa,reur pipst r:-irnr.lt"1\ilrflu?,lo.l frl\ifiourrni',r'b': so urfi tu#r pipet 1.0 ml.

Ou, *i*,ure n.:lu coluinn gfllinol ,uoU ,ofr,ion l,llqfllun f-Lr.flrulOnelri',gOon

un'rrjou 1 16:r z.o ml. Sodium hydroxide nr'Lrj lfiu eflftuent fitfiqufitrnuflfiflvi.lu

COLORIMETRY : "

Effluent ffrfillfiqrn column rflffno.r atqqudlat:tl,trljirrru protein Iflu1#

Auromared ootorimerer rniodrlerr.,ii manuat filfi effluent fi\rir#eifir'r Sodium

diethl,ldirhiocarbamate n,:nlil xU form complex 6nafrelf1q,,n r"o transmittance
d  q  e a  a  c \ l e  r

n 440 nm. ulU l ,u 3 u1y' l t tTnnytf l f in i f lu:vntg gz /  l ln ln?Tlydludnrutu t  S'r l l r
U Y A

lvl:13un.111n[u cupper diethyidithiocarbamate complex ngl:iJflnflJn0u



{a:rgary 1976 97

CALCULATION :
l r

Rl protern tar sample itnl control rjlulfinrn Standard curve d,: plot

r"su'i1,r n? 1 ilrrix riu re r protein n"t l tra nsmlrmnce

NORMAL VALUES:

rir Total protein lu urine z+ s1Iili rrn{ir,rryrJnfi es ng i ,ung. ?i'

u'lr,r g2-eg7 mg.

9 @

?0fl.:tRqt

1. nt: form copper-protein cornplex ?'tu?t albumin ttnl globulin form

lfi i uo"n:rniruu! ur6 ur nir

2. Working standards orqrniarJlfi6nrr:.ruuirfio tfiu effluent toutn'nc

concentrarion flnrs 1 column :rr:rln"u rfiulilutrnf;rircrrnffo.nlrani#o1lfr cati-
I J

brate lunr:rirurinsn:l rirrar":r control sample fisrnrlrirlfirruuriurn"illflurfiu

. effluent rol sample rrrinlgn
!

3. kjnr:rfir Biuret reagenr n.:t:Jriaufiqcuiu .fflu.nt 14tJ0 rnlc'jrlc?it
q ,  )  .  c
hi protein coagulate tuonl1niln?llruusir.:zutn1u eflfluent nouttTn'l

4" Eluent $s.: column ?tnfinor orlifr distilled water ttilu Sotlium
!

hydroxide reagent

-  - ! - l - -  .  t

5. nr [u urine sample r protein concentration lJlnn?1 4 gm./lt cupric

ion lu Biuret firfirnslilnon-unrr form complex nirnErlfiqrnwhifi copper band

rfroairurtibJlu column rnffno": nr:qs dilute sample to rrir rioun"ts physiolo-
. .  v  I

gical saline'Lilfl lt l l ltrtLtsopper concentrationll^l:1co"l113lnfln'l:T?frrfl?nupeptide bond
I  .  A a

ou 1 tu sample TttJ low protein concentration

6" rirra:"uii manual rirlfiIsrurffil Sodium diethyldithiocarbamate 2.0rnl.

nrlrjlri eflfluent lln column toffnor unrr"nifirfinfrgtao-itn 10 xtfi rrinrslu t
!

O f

!? tlJ'l
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z. nilu effluenr qln columngorfinolfifiilr{ufln ttfifl.t'jlficopper concenfa --
I  i  ' 1

tion illnn;il working range 'nr:qs dilute effluent f0 rvirriaUfrllrhn'

s. 61T radiographic contrasr media u1.tillifl rrulVleglumine diatrizoate

qs interfere nr:r-cr:Jiltu protein le'tlif;fi

REFERENCE.:

Karl Doetsch and Ricbard H. Gadsden : Determination of urinary

total Protein by IJse of Gel Filtration and a Moditied Biuret Method', Clin''

Chem, 2 l  :  7?8-780,  1975.

|  - {  s  d {  q  !
vrludlJls ntl : d1: tm nufl n1:llillltj t$ u { l14 tJ

rio#ruiloti. LJ:sruollfi to:tup,nru
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Clinical Stagrng c'f Clrronic

Lyrnp}. ooytic Leukernia

K.r. Rai, A. Sawirsky, E.P. Cronkite,

et. al.  Blc'od 46:219, 1975.

f irrur.ulf irnuei#ni: cl inical stag-
.  v t l  b

ing to,lfrilrflflru chronic ll mphocytic

leukemia (CLL) f,rlfiorn"r,uutn?r:Jrfiu

ff'jr CLL rfluhnfi nonfunctioning lym-
phocytes int:rniqrfilE'rururr',nfiu Tng

uri.:oonrflu ,

stage O - bone marrow nn3

blood lymphocl tosis rriru'u

s tage l  - l . rmphocy tos is ,  en-
Iarged nodes

srage II - lymphoc.vtosis. en-

larged spleen uio liver raiov'"tna,l

stage I I I  -  lymphocyrosis,  anemia
stage IV - lymphocyrosis, rhrom-

bocytopenia

A  o  p 4

r:leurff:irg 12s nu rtrirn:rcii'fl1ou
1f serics aulr,rrirl fi:rs.rrutfirir ,n.diun
survival times (r:nrrflu,6ou) lrnstou

9 r  !  X
?u1i l t r t rnf lJu :  stage O, 150; stage L
l0l ;  stage I I ,  7l :  stage I I I ,  l9;  stage

VI, 19 Median survival rirra:"u series.
- ! - -  - u y  . a  ! ; .ylJvnJct [rt 71 tflou nlgun.]nult't staging

A  p  I  Y  6 r  d !
$ul ju$n?Ttu?1'nJtyt f l | ' lnuotg l f  t r r i lnrnr

ulu series lfiIilfirnu iini: stuging r?
.  I  C e  d l

:J:rng'Jrlfr:r'un"2ritu1u survival iiri rrfi
'j r n r 1f n o u'i ri r q"s u io :c li i r r n r : qi r, f u t o,:
f d

t :nnn1N

Microtrernagglrrtination Test for.
ttre Detection of Nucleoprotein
Antibody in Systernlc Luptre
'Bryttrenatcrstrs

Y. H. Inami, R.M. Nakamura, and
E.M. Tan

Am. J. Clin. Pathol 64:65. 19i5.
K A

n1:ilr*Bua uofl sfi fl flir I 1 1u6:"r,r ro o
u t l  n  r a  e f

r{1J?U t?\0?uxa! [Tn svstemic lupus

"ry,heratorus 
( SLE I f;r,lnrsiiar'lun-u

I  _ _  e ^  q v e
tsu LE cel l  te_.t  nuui l ' [Sni l i l1f l ,  latex
agglutination, immunodiffusion technic,
indire:t irrimunofluorescent antibcdy
tesr tm\y primary binding radioimmu-

n oassa.v i f, arin ei rr ru ei r riui.: fi fr nl ru 1ru'o u
4  U  t d  - a

uT0lilri ronr:d,:arn rfruhj ffqsrir r.rrli 1g
t , a a

110JUfriletn1:ilT31 11U
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Inami unsn{us1fi'}irrerii Micro-

hernagglutination rest r.rrlir'truoufiuefi

1u SLE dlnlulrnrllfi z sriorsria'i'u ifi
r  3  ! i .

turiirouffuoff ffrirrlfr niarrio DNA moiety
of soluble nucleoprotein (sNP) n"urtgu
I  b r
fluofrflo DNA-histone complex of sNP

Insllf formalinized human eryrhrocytes

ooaled n"':rJ sNP dlrr,lfir,'.: anti-DNA

ttns Anri-sNP antibodies rtolorirrr i lr

lrrlii:qa"rl nn0fl quAfl nrilnnnl::"nB11ufi

drrr sLE lfirqflrn"jr vfiiruriont:drNr
t 9 q  !  , ^  A

ts iu1lo.ruflljnn1T

€trrdies on Pure Ited Cell APla-

sia Vff. Presence of Proerytttro-

blasts and Response to Splen-

ectorny: A Case Report.

S.D. Zaentz, S.B. Krantz, and D.A.
Sears
Blood 46:261 1975.

v t ' 
r1a ta fi rflu cnro-:1U,J1UHUlejUrU,rt r .

nic active hepatitis iornt:der:lrn rtior

un'!riint:s:"rrtfi ntfi oorr crr lsnttonrfi ou

cl',t.:ifi eryrhroblasts R-."ttritnr trritl

Proerythroblasts' irurutrnfi  megalo-

blastic features rir,r rilorjrnlrn:;"nqu

firirur'r,lfislrrrr in vitro nlnnrnr.rrrJnff

tinJ er) thropoietin rn"rn"u ul'jrf;nr:
t  d  a  A  *  c  q o  a

6?'',l.ltl,J trt0 0R ltR,llTitrJlr u rliu lf)l:lnil ery-

throblast d'1nrirfr l'iruruiu irs;E-n:1n1t
e a f r ^ d d t , ' t l Z

f,l1J?J !N Innuunlil:Jtruft?u u0n11nul,,ln1$

Vol. 9 No. I

I  r i  d  .  I

:J 1?OJil1J1ll i l  CytotoxrC fiO er] tnroblasr
A  q u  v  ,  t l  ,  .

t?Jo lun1::nul tr lJ?9f l?g lmmunosupples-
!  '  \ 4  ' d  a H  .  I

sive drugs lJ : ln f l?1! tu lJ01n1l$ l t tU l t l l

n'ru'rn-rn'r:n-flN''1il ornr:{qrfifiu q1nn1T
a  A u  A q u  c  ,  r  4  a i e
fi nulu r.r 51u J'lus l14LlrU't 1 p.r lJ ?U1J'l JRUYr lJ

l J t

A d

0'ln]?sft t[nu?|lJlr Proeryrhroblasts ttn

lutln:tfln usih,inu ervrhroblasts n-l
! t -

1 9  d  ^  -  a

unuu iln:tttnfli l lu15{R11tt1t:J0unu pure

red cell aplasia ttnunrrn"fli l"l:J011i'i l:!-

lugLf r f o :"n ur fl1u immunosuppressive
.  u  f t l , P

drugs t:J Lflt{n

o € a a

9l 1T.lFl 1'{Ell$llUltYl

rvr.u. (rvr nrinnr:uyrvrd)

rn.il. (fl uriiYrurnff rin)

Corrparison of Electrophoresls
on Citrate Agar, Cellr+lose Ace-

tate or Starctr for lle:nogtobtn

fdentificatton.

By Edward J, Hicks and Blossie J.
Hughes,
Cf in.  Chem. 2l :  1072-1076, 1975.

Hicks *nu Hughes 
'lfi:rslrunr:

yrono iriliurrilu:Jzun1o.t nr:rtsnrfi fl ito'rfi 1il

Innir^Iqrul{nrsufiir',ifiruu media s sfrn

6o Ciirate agar gel, cellulose acetate
,  { }  t

t lnt starch 11nn1:?lf.tn0{ fi: lJt{n lf l ' ]1
d ^ d

citrate agar gel electrophoresis !llu?s'

ffrjfir,ru".n iro un3t;'t fisllilunrt$un

6hinniu s ttnr F rrnllfirflutturnrrlu
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nlru1;Iillnniu S carrlers drrar"ustarch

gel electrophoresis riu:l1i1unr:rron 6h

lnniu A2 ttnJQt senritive n'jrcellulose

acetate trn; citrate agar gel lunr:uan

61:r1nniu A, F, c unt D rnio G usiii
C ,  ' .  r  q r  4  o
ufloulrlJU Jgln ltnS l5t?n1il1nn,t 28 $?

I

1:.n

Bffects of a Progestogen and a

Sequential Type Oral Contra-

ceptive On Plasma Vitanrin A,

Vitarrin E, Clrolesterol and

Triglycerides.

By D.L. Yeung and P,L. Chan, Am.
J.  CI  n .  Path.  28 :  686-691,  1975.

Yeung nns chan lfirrurrunnto,r
'arnldruior ris inrfiu A. E, Choles-

terol ttn; triglycerides luffrnd.r 13 nu
o  a  ; c  r d

glfl?Jn1tu9rli | '$no lVlicroner tlng Ortho-
!

NovumSQ nlnnrr?rnno.l n'; :Jrun\6' jr

estrogen q;lirlfi plasma vitamin Artn;

trigllcerides fir eiru pioges,og.n fffi
w  v  I  e  d  !  4  s  r c

fr?1?Jt$:J$uqtlf l 1gilt,tf l lnnugil x4:e ti l :Jrn0

qio vitamin A uns rr islrcerides unuff
u r t A

fl?1iltll1.,r?JUf,J rl progestogen 13$'tutyl;J

effect 1Jo.: estrogen Eto vitamin A unl

triglycerides :ie,"u$0s vitarnin E 1ufi
r  i a  -  

n
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DTT Test: A New Method to

Differentiate IgM ared IgG ErY-

troeyte Antibodies.

B. Pirofsky and E.R. Rosner. Vox

Sang.27 ;480,1974.
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The Effect of Periodic fuIixing

on the Freselvation of 2'3-Di-

phosphoglycerate (2,  g- l }PC)

I-evels in Store<i Elood.

L.A. Wood altd E. Beutler" Blocd 42;

17 ,1973 .
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a  ^ A
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rified Transferrilr w'it}. the Aid

of Chernical Affinity Cklrornato-

graphy.

By W.N.M. RamsaY. J. Clin' Path'

28:156-162, 1975.

n1r?1'l transferrin larul'frii Fe-

Vol. 9 No. I
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Progressiwe Deerease in Sert rn

Tg Concentration wittr l{rrrnan

Aging: FiIA foltowing Extrac-

tion of Sertrrn.

By Rubensrein, H.A., Butler, V'P. and

Werner, S.C.
J. Clin. Endocrin. 37. 24'7-253, 1973'
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Exercises and Weight F.educ-

t ion in Obesity

From Archieves ofl Physical Medicine
and Rehabi l i tat ion 1972, Page 323-
327.
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