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NOTES ON SPECIFIC ANTISERA TYPING OF

PATHOGENIC E.COLI

at

Public Ilealrh l.aborarory University Hospital of Walcs

Hearh Park. Cardiif, U.K.

by

Netr Suu,ankrughasn' B, S.c (Mcd. Tech.), Ceri. in lmm.

A rourine identification of parhogenic E.coti hasbeendonebya marching
antiserum typing. Wirh the enh:rncing of 0.85% sodium chloride as an accelera-
ror, a specil'ic antigen - anl ibody reaction is generally exhibited by rhe appear-

ance of cell-agglurination. At a suitable dilution ofl antiserum rhe unknown
pathogenic E.coli can conlmonly be identified by ernploying a slide agglutila-
tion assay. The present str.rdy is to coinpare rhe potency of agglutination

amongst palhogenic E.coli isolated lrom animal food on Macconkey and

Nutrient agar media.

flsarsrnnUnmsrrwnu r6uilnu
3JLretrn cc cffifno moi
Q./rcciot'eo meoicor,,/cierce/

N/IATERIALS AND IVlETHODS:

Approximately 100 grams ol animal

iood were added to 200 ml. ol

nutrient broth and incubated at 37 C

ior overnight. From the overnight

incubated cultures, a subculture was

made onto a MacConkey (Oxoio) agar

plate and incubated at 37 C lor

overnight. On the Macconkey ptate

Vol. I No. 3
Sel)ternber l97ti

any dry lactose termenting colonies

suspected of E.coli was examined

and determined by typing with a specific

antisera of enteropathogenic E coli

obtained from a standard Laboratory of

Central Public Health Laboratory in

London. A poriion ot a pcsitive E.coti

colony was then t ranslerred on(o

Nutrient agar (Oxoio) plate and rncu-

'Departmenr of Microbiology, Facutry of Medicine, Chiang M.ri Univcrsitr.
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bated at 37 C for ovetnight. Colonies

on Nutrient plate were again confirmed

by enteropathogenic E.coli specific

antiserum typing. Ail typing plocedures

were performed with siide agglutination

assay.

RESULTS

Thirty two out of 513 E.coli

cultures from both Nracconkey and

Nutrient agar plates were typing and

lound positive for pathogenic E.coli

as showed in Tables 1 and 2. In

Table 1, there were E.coll colonies

that grew on Macoonkey and Nutrient

media but only lrom MacConkey

medium gave positive serotype to a

single polyvalent antisera' e.9., Pl, Pll,

Plll and to double polyvalent as weil

as triple polyvalent antisera. As showed

in Table 2, 32 strains ftom colonies

cultured on both Macconkey and

Nutrient agar plates were positlve to

E.coli antisera ot Poly l. Poly ll and

Poly lll also yielded a positive results

Table 1. Results of specific antisera typing of

and Nutrient agar.

Vot. I No. 3

to an individual serotyping. Fol

instances, 10 strains out of 32 were

positive to somalic antiseta 086 and

0114 respectively. However' an individual

strain cf 32 gave positive with dis'-

tinguished somatic antisera ol 02€, 055.

0127, 0l Bac and 011zac.

There wele 38 colonies that

cultured on Macconkey and Nutrient

plates employed ior pathogenic E.coli

typing purposes. All ol them however,

only those irom l\.4acConkey medium

exhibited positive serotype to Poly l,

Poly ll and Poly lll. When an

individual serotyping was perlormed,

however, 33 of 38 isolaled colonies

demonstrated a positive to one serotype

and live ot them exhibited posi-

tively to two combined individual

serotypes. As shown in Table 3,

nine isolates showed a positive sero-

type to 0142 E.coli antiserum ol

Poly lll. Ten out of 33 E.coli were

positive to 01l1 and 0124 antisera

of Poly I and Poly lll respectively.

pathogenic E.coli on MacConkey

Selotype positive on Mc. agar but negative on N. agar

Two

Sero

P.l Ptl P.iI lP r&rl
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Table 2. PositivB ol pathogenic E.coli on both

r4l

media (Mc.&Nagar)

026

1

i
Il1
i
I

Table 3. Positive individual serotype cn Mc. but negative on N.agar,

No oi

E.coli

Poly I Poly ll Poiy lll

026 I o l 0r19 0125 0127 0128 018ac 0112ac

I

I,
I

012 4 0142

DISCUSSION

The cell agglutination reaciion is

the most widely used methods lor

the identilicaiion of pathogenic E.coli.

The diagnostic antisera generally contain

a stock of polyvalent antisera of two

or three comblnations and commercially

available. They also contain a combined

antisera specilic to individual enrero-

pathogenjc E.coli serotypes. In this

present exper iment lhree pooled an-

tisera ol O type antibody at the

diiution of 1 : 250 and 15 combined

ind;vidual antisera at the same dilu-

tion (t :ZSO) were performed upon

unknown E.coli, Sevenieen colonies

from MacConkey agar plates (faOt" t )

exhibited cross reaction polyvalent

antisera whereas none of coionies from

Nutrient agar plates (Table 2) oemon-

strated the cross-reaction, From those

incidences, some ingredients in

Macconkey Medium may stimulate

the growth ol E.coli that having the

overlaping antigenic determinants reac-

ted with many enteric pathogenic

E,coli antisera whon compared with

E coli cultured on Nutrient agar medium,

However, ihe unknown gradient(s) in

MacConkey medium remain to be

determined. Seventy eight of 5r3

isolates cultured on MacConkey Media
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gave a positive seroiipes' lelther to

polyvalent antisera ot to individual

antiserum however 32 ol 513 isolates

those cultured on L4acconkey and

Nutrient ?gar plates wete positive to

polyvalent and to individual antisera.

The present experirnent indicated

that higher numbers of positive sero-

type E,coli were from culture on

MacConkey agat when compared to

the numbers ol E.colj lrom Macconkey

and Nutrient agar media. These results

may due to the lalse positive that

happened on E,coli colonies grew on

Macconkey medium.

I wish to thank Dr. C H.L.

Howells, Oirector of Public Health

Laboratory, University Hospital ot

Wales, Heath Park, Cardift lor

perrnission to publish this paper. I

am indebted to Mr. R. Liddington

for providing the materials, and Dt.

Anan Phuangsab for revision this

paper
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tUL'n Brescia lU8fl-n lln] L?UJ1ft1nn

1u u onn-u !l:ll!tn 1tl1,"lRtn8t vtt] 1 h.!tnff

q lI Inl:J1Lnf,fl lutJ !1uflnfiT1 011tnft1ln
. du !

tyn rvl lol1n fltllLnf,lt!1Ltlt1uonfl, tunn
1 fta t | ..
i1.l tu 0tu oth 1,lnfl ul lnltJntn0Rttn, tnn nl

. a I I . {,.n'ru In:I n] Tfion lJtl,fl ntl4tuu lunl lfiLBn
a ,t . 4

ru oi lrn t!1'{n ti0: 1,1u,114:otntu rrr4ntnoi

ir:rri

H emolyt ic syndromes

-^ a rt
nn lndu 1 t0i Lnuflll,lYlrnn lufi !'.!l

- 4 .ir - a til -nuntl rlJ1r?r: nuR :1u?1,t tnunl'li1ln
| .r ,t

n'llvl;0JLUnn LUI!0tnn G.l. bleeding nll
; -r v ^ . r!

hemolytic anemias Ou 'l fltln0iqlUXLn
, t ,4

llDU IUX lJ?lnl]lll JnU secondary sple-

nomegaly !tn:5? Cr red cell survival time
r .'l

60nJrnnuo0clr0r u1unn1,t lu a L?!outrlN

Yr ,lll.JtJ':JIn (!i.sU 22.6 'tu./ ul"IR:tr01,fi6e{

01ltllu Lo lunt$lJtYt! inllfinln :D ItJ!n I'l

Itnl target cells 'n?1!nun?1lltilu LU lu
.i-

[:nflU LRI] |fll,{11 tll0lnn obstructive

"t\z

A'component n'il,'Fleriolytic'syndrbine'b

'q ^ I - - - -
t0{6J :j?gnuttt,ttln yiBi:ltl0t.r ?111R0 Jn$

r.l]ul,iliu lJ 3 0u1i0?0nu li!!n zieve s

syndrome, spur cell anemia llnJ acquired

. altlslomalocytosts'-''

Zieve LRllUJlUti !'lgtlg 20 RU, 5
)e

aUlTlUn!lEUOlnUln! alcoholism, transient

hypercholesterolemia, lactescent serum,

transient anemia with reticulocytosis llnJ

liver biopsy lJ latty infiltration lr cirrhosis
. Lt ' &r

ljllU:llj- LUtl 1l?lll148]u1l anorexia, nausea

lln: vomitting, upper abdominal pain,
A-'

jaundice, lever (nLroll ltl, ?JnnUflluln

!InnOI Ii:1Rl.)'1./ Zieve ORl'l abnormal
al^

lipid lUu Iysolecithin tltnfltr1n pancreatic
. . r i,'

lipase t lulU(nnU UUn Un 0!t11d nttttnln Di
. t t- -f e ^ 4 | ,r..j

OllYl'l ll.tlnnA tl]nUnflO:Ul:JlJ lU !! lntl

Zieve s syndrome ll coriplications OlJ1,t

0UYIIIUUOU'l !1{0nn068n$ll ItU hemolytic

anemia, hyperiipemia, u,nllatty liver(36'3?)

/ t^\ I !
Smith ltnlfrt{: '"' lRt1U,lluf, LtunU-

^:--nR03ltlrr0 spur-shaped red cells ':'llJtllU

' 'l 1-e .
U 1j'ltlf lllBllJ 2S ! ln 1.]ltt,t11nl."JUA :1OU ln

tul'l7J nllttJ1:14flna 0:1|ls?01n]tnu,Jt0?

nJ l011 I L:J11U'llJ1nn'l!01nil hemolytic

anemia, cardiomeOaly, marked jaundice,
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massive hepatosplsnomegaly un! fiv€l

lunction test tlflUlnn,J]n n nBo|:tx R

.d
In00$RlllrU spur fln1Un! acanthocytes

101 be t a-lipoproteinem ia tllntlnnnlilln

burr cells !0': uremia X.ll,Jl1nnl1 LtsS

A . Ld -
:J scalloped lutu u) ttu0ll'llrnlnonrltll

\ }I. /'{
rnn (M Ag) t111 (ll lJ'lultunLun0lLlnJ

(N ng) rrLutnn spurring lu donor cells
).

ttl0 incubated ll'fltn 9RltRJU:lnnljl{fl1SlJ I
t | . ! I !-

lOiR rilglu ln vitro 1l1l tnfl spur cells
I r.tuln ttf n1 incubaled spurred cells to':?'l

u?ut1Jvinls 1u:nn1!nnuluul1l:1Jnr! i
rl .

!l4lJDuln RO'llflltUD'l11nl| Lipoprotein

luunrdrr:rrn IRUtqr,trr chotesterol iir
phosphoripids, s'lunn In10llluu,J tll Yl:11J

truuou

6 i nlrn00u11 3 Yrtl:Jnljn tt'tJl1n

rirrr:r I,irrri acquired stomatocytosis d.r

oiurglnu Dougtass n-u Twomey(6) stoma-
.4 d a A -1

tocytes l! UlllRtfl OfllltllYl n:ln S1J 1liAJ
!.1.

an uurnu:0n lnrl 1 nlnLn l{ulnxft.tlru

n:t$llut't' u autosomal condiiion, 20-30/
dt r s. e rdl -l !

1oJt:,ifltnoRBOilljUn lnul i,nxuYrr!qz l nu-

rioo:iriartn: membrane hypermeabitity

ll0 monovalent cations rrn lttuun
il

divalent cations tl lrlu acquired stoma-
q-

tocytosis L!ut1flt;rItln1 (alcoholics,) r|

^- - i X
tr! In. !nt:Jultl1r1u, rl mild hepatic

dysfunction, hvel biopsieg :J lattY

- -VoL g -No, :J

. erl
metamorphosis . (Ual lllg 3 fir,l ltn: Early

periportal fibrosis luti lJ?u 2 flu, serum

chotesterol ni: totat lipid i:grilrj:ni
| !.

0'llJ t0ll1lOtn0flltnJnnnl, lln LII splenic

sequestration, llJ ,J|i0u spur cell patients,

:rirro.rfiraalnlrlns"u ininliln nln!r-
, ^v

LnriU lnf, flYl1 iurrR tLRtn0nit0.l :nn J

in vitro tts; in vivo liltiirnl
nlnrrlnq"alnfro rio16oflrlo,r ,ro,: r"iirl Li

reversed lunnrgrrl:ni hirr,liau

spur cell anemia, tlnl !o'dnU Zieve s

syndrome nlnrrrlngulnistll nnlJrfl uil: nn'

))e

Ll.J0frunRlAnnofl0n, Zieve s syndrome 13

reversed nta 1u g'rllll,lio iu, n:u
Ir

dLa 1Lo{r nRRJ ltflg dlJ1Lfln: flt},llJ t{ 't flu

( linnt1nnl'l | lRoutn nueu H !19
- ta

( Lntl Lnd u Lnn fi Lu'.r0u ?.t '-')! Zieve s

syndrome nd !3nnu fll 0lrfif,lLnllnInIl-
!l I 

' ^{u ln6 $Bn:tfltvR rntJuunnu luflu!Tnfl
a4

1rLtntn0fl{.fltvlt'Jufl Ln 1lnt nuognll 4u

Iril 7 lu 40 Ru yrillu0nn0Ee0Rfi!n Lfll'l-
tad

It,.t'ln 4-102 r!n; tu 7 fluu 4 Rut rnnll
,;dt r &

102 ?rt!unlnljlln'!ufl nn ln10Jlnlrfln'iu

0 t ll Yr:1u

Leukopenic states

rJnl0ian l0a0s n0r|J nln 001'l?: n uu0ll

n?lntrrroln0Rllu,l lJ vacuolation olnl u
I e! i
,R!1'l lu granulocytic precLrsors, nillll
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': ll3llutun'l1l,u erythrold cells 1n,
ri

0! lJlU11r n1't?r:O.l !Unl1lt. Rl',l31,t DNA.
i . ,w

ILB tl,t0nn0d0nr11 llJ lufi ulltu'r1xt!Rtn00
a r \ -ln1lnl (leukopenia., lnn?U Mcf arlanJ

n'u 116r"(zl) oilrl6l teukopenic
,^t

response n0n l:n Olt E 0U 1,J? 1lt|,:t1Uit'J?g

o$n0flonfilt 12 flU yilJl1n1: cut pouring

nB,Jl nln0nt,|111n marrow reserve pool

filrnornuor rio16ulnfiondurinrnrnllu
. tlurl?u onn0aonotr 5 flu Lrn:Luil ulunutl I y - . - - l t . ,

l,tu JIJ0l]n60!3 10nYlt1!un, nnnlrunlttnt

20 ?UlJ:1nI'l1r.n!l!1I Unn Bravton [n:
ou:r, n In*U1tn1't69!6gg Jn0J ntn 0n

tr
11? lU exudate ni0l In0nl:nl abrasion
| -i-Y \ I 'l ),tu
(1rRYI|OJU.,!U ) lUr.J 1J?! 20 RU t1 h'

l0fluOnllllfiUlnBR Phagocytosis lt$i

intracellular killing !0,r staphyllococcus
Ae

albus ll:10'llUJUtnofluOnllnUH':'lUtlu
,)

1{LJllt:U: Int! U0nnodon [ljll !fltiu l,tsu
A . qr , - Iuu yrl tlln 1:n 0n1un0n1tnnti 0tln.t!nn

,t --iJ(r), gilJi! nno chemotaxis rrn;
I I r r,,\ t ]i

host defense Dg1,ie qR?U\r r, !U lJ?U

llRnUllnl'|Blllln !?1l]n'lnn!llJnO chemo-

raxis ro inrfi 0nlrrn"lurduriu(s)

Alcoholic thrombocytopenia

I
ln!ii $u llnrlj1n Inulnu lrnnrnon"l

luouir,n:r sultivan n"t-t Herbert(33) l;

t49

I .trut nntnn tutn oao lt0Jh :l?u 2 L$ 3 RL
, !i

n!! linB lou ir ljlunul]|r.J t'l$1u!l,tsntnn

8,000 OoRn!1fin1nnl fil $n! trank
| .a - - .a

purpura t[D:l1J:l'1l{U?1tl U1000n060nRnn
a . .,t. i tI nntnnn1u:0 t!n 1nn l!yrr! 1lJ1t !n1:tnB1

LULt,tlu'MnnolJlunr!'l :uuty{Rnlno
\ - tr !, .lh!i I Lthrombocvtosis., tnntu l0tllx0U

nu tls: Llrlo$lu02lrnRql nHnnDJ t]l rfl-

rlJnllu R!lt I un17ft t 1Ji lt nfltnn t02R{

Lindenbaum n-u Hargr6ye(18) lioiurg
fJro s nr, post niJ Deforges(26)

oru1gru lJlu 6 0u, Y[1Ju0nnodonoflI

transient thrombocytop6nia 1: remission
) -a 1.

ttotnnn (ttR:!lnornn1Jl,ltuuanInlu?lJ
\ el , tn, ir ulrrunlu'u lrour1: ! [fltnnulno

Post n-u Desforges(271 infused ethanol

lt1 LIJ |,l{RUYI l:J $ Llfltr]Jl.l:01r 11] ln tt$:vlu

ir5l crLaoetl"d platelets nncr riour
t r'

llnfiUl11n :nn llJl disseminaaed intra-

vascular coaEulation l I hepalic t0

splenic sequestration'!0,ttflnnlso ltluoll l

?ll nornoon marginated t?nt1'l Ryback

lllJ Desforoes\rol Ulll nnlnnnln't091'l
. h --ti aa

:ln!l ?$n3fi nnulunllJl4s,t'l ul1 r 1uY] 2
V tL

$ntntologl,t$u ltnnlsl0nlu01lt1nlRl
,

3 au r l$Enn0d0Rrtl LlJ tv{nnrnonJnu

quoi:3nU thromboctlosis lq'lU?U 2 OU

fir.r! niu,rnrliuriorl cewan riu gines(s)
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n1lvt8'J1lgno-nn0don' tag period tjtllru
tl.A-

2-3)U t!i:1ln,l!un Jlor J(otloi.lulrnn'3n
w /. ^\ r,s-18 2U Sahud\", Lollullunltllu

lllsnrnnlu101 qi, rfinntnnn'l00unu
a'

t:i,fl lnduYl Lu red cell series lqnU 8'lu
a l I !l

rntL:,:1n!) l1l Lltvillltla tuH !?ll throm-

bocytepenic alcoholics 6 flu Sullivan

!!03fl 3(34'11Bi1tl marrow megakaryocytes
i . r^

nnni0dri:?Rr;? ruslt,!riutooluon d1il
ir

ltn?0nnodo8Rru! 0xtuunrrun lrluo:11;tiR

margination nDJ!v{Snlnnfi peripherally
1Y

llluot ifl:'11' $nunn?U !1'4runt rr0unR

Lnufl: tn8nltl!:l't t nfltnn!u 11r.::fln|.tnl

":Reactive thlombocvtosis nlUIOBtnnnlU

ltn nu! ofltann0f,0n $R':

E{:ufr11
-a.ta;

Ennodof,:J iln 1,1n10 0l1J n0 tuo tll0 Yl

,/
fl:l,lNnfn0fl (hematopoietic tissue,, g.t

rfl ufi ulotrnrlriohn:ron;tr'lJrunnrnnu;o

rnnntnro trnrc 0o|l0.], lln:u1,lnlrl nlnon
.4 ^ |

!11ri1U O Rn0d0nl!ul'{uc0n1lnl litrjot$oR

run,rlnur1i0"0tJ1orlr,'r',nriol'[nnun:nrlir

tUnn tU lt ( iron metabolism ./ nltn
eat-

0 0n 0d0n ll!lJl: O:.tlJt l nUl hemoiytic

' . te t -
states n'r,J .l nu dlr l rurnu2ro.tnu n

!
10 {0 BnoA0n n0nUn2U u0ntlnu kinetics

eta-
!OllllOtSOlrtrl? ?113 OOU 61101n0 6J n:3q1l

Vot. I No' 3

t.-l
n1J .l n! nuulr nil n?g flnloionnof,en

der6ooiunrrorir.rn-rrn-uff nu\frioa 1 1u

ounnd:l (a coholism) Yllh4 alcohol induced

blood dyscrasias.
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2 gUR nn0t tni acute viral hepatitis

lUfluRO Viral hepatitis type A (tnfectious

ts U dq e a A
R1;[[Sni{a L?Tdou 0nrfi u51{etu Luu:d7t5

? a -a, %:,

Q r nl.i 1ru a 0 J r[CI& n 1 Tn:y1 1 u1 a.Jrtr01{ [1.[unnn 1R:
ai - q so e ,tl q T 
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yt yt 1.: 11l !n ntro Ruil u?tJ Ll.t [:.,: 1^u "lu']n
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Hepatitis or lH, short incubation hepatitis

(MS-l), epidemic jaundice) ttnt viral

hepatitis type B (Serum Hepatitis (SH),

long incubation hepatitis ( VS-z ),

8Att0i
. t . a l .

Ulu1!Un 0n!o,tftUl u HB Ag carrlers lt]i]1 partial purilication 1Bt HB Ag

lnijiru sephadex G-2oO column ttn"tttiLt etuates tlrin:un0tl1 'fi "1 protein rrn:nl?r
| ).1 HB Ag uu'jrunonfri HB Ag oti t:rt- serum proteins tJuodn"rg :::lr + odr.t

l.
trn:1u a tunn.rnnlln::J tglvl odntu rr oh rn t:rl 1r?114.] HB Aq carriers lulnnnrn:fi
. ; - va
7llilurn!?nll{!1u lfu nflnal!tyiytu, (14ylu, vig'tU lR, *ttg UlUtn, uhtmounnr:!!r.rrg

.a
lln3l'{tlnn]U?flU1fi1(Ol ylll'l lltylYlb Rn tU nfl n! 1lty{ytU tU U HB Ag carriers Ol tZ.S./ 1U

lrulv,r,rgturnrlnlfrf .l0r4g ru rnrJ ri,iu.l s.zsl untyrnf onr:rrnrtiunc u"ni1l1iyrurornni a. t gt
;l

llJNtlll,l HB AO carriers 00nnlttytittnJ0lq|lR1 fl!?1 Lx$nnn],tnU

' nrnilrlni:}ur o*runrgordnrt !ninarn'rJ,is!lru
"nrn:'rrniriln-lingrniiaoruo,noinnrrunnu'rJrrirurn-criarlroi
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homologous selum jaundiceJ {n Viruses

vl-J 2 iinnlnnll'l1ttf,'l fillJ1lnltun0dn

l1nnt 10 In0Dlfl 0q0rlILqlu 1,1 ofl rl 10J lJ u

(e,s) ttnr ottnnnrlY !!-fltUlalonfl0 in{ec-

tious hepatitis (hepatitis A) ug"nr" t
)ee

i-druungtlornl Australia antige n fl')u

serum hepatitis (hepatitis B) rfrl':l'"0'l

- r".)n! Austlalia anligen\"'"'
!.r

Australia antigen trllxiIrrfliRn1T

sultu [snlurrun)1 hepalitis B Antrgen

!-
(He ea)tot HB Ag urnq:$!i'u serum

ui )d
10iX X!1]tut seIUm hepatitis 11nr11

frnurniuns e rl,svrfl'* o!nRlrl Buv{u1't HB

Ag 3 nnu ln'luntl " ll0.

1. spherical Particles il jllnn:J

l!{utl]fl $Unn'lllliLiltll 20 nm.

z. Tubular structure i: rji rlrflu

rtvi.rutt l,flui{rduBnRl.J!l:111 20nm'

tl1? 30-700 nm'

3. Spherical particles tlt! t'l'!nfilJ,

1uq;n't tauR't:n |'00 'flui'] ]flu0nn'lJ

::lrru qz nm. ri0rn-u'jr Dane particles(2)
)-iirlollRntdnl vifus l1n l :131J double-

membtane

liiiiilu:arl purily HB As lnl
',t'Jinl:o1r 'l 'f"n?!i:1n lt'lb Ultracentri-

,)
lugation tlfl[u0']11n? l?fYi l! ultracentri-

lugation Lun'l: PUri{Y HB Ag llnnl

^-E ' A 'lruudi!1n !R:0Jlr0lln!n1ln1'gltll.J tlJ
t aa

ir u: 1u J 1uU n ,J 

'1U 
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urnt lnu ut,l loYlln'l tfl 1:?10i lLiflRnlnlvl

aV
fi .:rL lnfltRn!ti u?ul,r)0urt14n0J, lnon

!laih Li?u r{u tt14Yltl, unflnBl!11'^l1lll'

1ru'lu'rn, $ liJv.lu^ll1n, '*nt flufln1:
^ a rf i

ttVlYllJ, vlUni1U1VlAlfi1flnr Xg LOn.lflllltt

HB Ag carriers I'nN1nn1'flu01t14du 'l
1,1:0 llj

':EluLlastrnl:

r. fl1:ttgnt5A h:f,sl!onlfr! LuUtflYl!
YA

1.1 1l'ltUA A{Q1fl carriets: ts13

15onl. n.n"ulnfinri1i0i HB Ag carriers
x
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. { ,{
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d V. r ir
rlrnBiuu1 |lunlal HB Ag BOnlnUll
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Sephadex gel liltrat'on u l14n0l?l l:J Li U,
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n1:ri'l Sephadex G 2oo chromalograpny
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1jMl10l 60 $non

Iot,rduYt'.ruiln

1.3 n'111,i101 ?U protein rirIRs

nr:lOlllnAillnBfi lUlRtl?Ulfl:0't Spectro-

photometer n wavelength 280 nm, u'l

n1 O.D. l, lrr LU plot curve
zr .. -2. flltltllso t2:d6lUoR[dU{uo B:

Yli !OU'1t Counter immunoe lec I rophoresis

torili earbttal bufler, pH e.o (o) riru

Anli HB Ag serum lolln serum toi
,l lj?g Thalassemia llnl Standard Anti

HB Ag LnllnU:11) Hyland, Costa Mesa,

Calil. 92626, U.S.A,
gAY

3. rrunai : tnunlodrr iruafiallns
x-

n1:tl1!tnoo nln nlust ln 10i olfil$rRt

r.2
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fIJ :lJT 1ta 
. a

lll0ll'l serum positive HB Ag 1l

gnl:.1 lO purily, pooled partlal purified,

HB Aq tlnnlou1nuliii irruno.,ur-

Irophoresis tt$!1; Anti-normat human

serum, Anti-partial pdritied HB A9 f!n!

Aiti-purilied He ng rlln'Hnni:ilff Z
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u.()
I
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ABSTRACT:

An attempt lo PUriiY HB Ag lrom B

Ag carrier's sela were carlied out by

passing the HB Ag containing serum

through sephadex G-200. The resulting

eruates were examined lor HB Ag and

any other conlam!natlng serum ptolelns

using counterimmunoelectrophoresis and

immunoe lectrcph c r es is. Thele were at

least lour diiferent kirds ol serum

proteins in the HB Ag contaaning

eluales. Alhough the obtaining HB Ag

from sephadex G :00 wete not abso-

I'rtely pure but at least most ol the

ser'Jm Plcleins were exciuded

,,^-lF;5q: :.
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Sludying the HB Ag carrier rate

in ihd n,edicdi personn6ls, it was ibund

that the HB Ag is positive in physicians

and medical students (the fiith and sixth

year) l2.z/', in nurses and nurse

aids 3,7./' and in nedical tecnnoro -
gisls and laboratory technicians 3 131.

Thefe is no dilference in HB Ag

carrier rate among diilerent sexes

and ages.
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ABSTRACT

The blue dye, 2,6 dichlorophenol-

indophenol (OC|P) has been used

successlully in the screening test and

the quantitative assay of erythrocyte

c-6PD, clutathione reductase (OssA'n).

and 6'phosphdgluconic dehydrogenase

(o.poD) a"tiuiti"". it was later noticed

that when DCIP was added to the

hemoglobin E hemolysate the gross

turbidity resulting from hemoglobin

precipitation occurred. Based on this

unusual phenomenon, the DCIP precipi-

tation was designed. The authors

investigated the sensitivity ol this

test as a screening for the presence

ol the two most common unstable

hemoglobin mutations in Thaiiand. Three
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chalacterislrc absorbancy curves at

800 mu due to the pfesence ol

hemoglobins E, H, and A/ F ate

established, This simple speclrophotome-

tric method is of particular useiul

tor the mass screening test, The

presence of eithel hemoglobin E

H can be detected within 60 to

minutes and its exact natufe can

determined within 3 hours,

INTRODUCTION

The knowledge that the blue

dye, 2,d djchlorophenolindophenol (DCIP)

could be decolorized (reduced) by

reduced glutathione wrthout artificial

electron carrier has been used as

the basis of the quantitative assay

or

90

be
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and of screenin? test {or elylhrocyle

G-6.t)D glutathrore re:uctase (OSSC nt

and 6-phosphogluconic dehydrogenase

activities ( t -5). In the course ol the

investigations Frischer el al noticed

tl.at the activities ot these enzymes

were not altered by the presence ol

Hb. E but the gross turbidity as the

results ot hemoglobin precipitation

occurred (4 5). The turbidrty in the

presence ot Hb. E did not interfere

with the color detection of activities

ol G-6-PD or GSSG-R bul did result

in increased absorbancies at 660 mu.

ln contfast, hemolysates trom individuals

with Hb, AS, SS, SC, CC, AC, AD

and beta thalassemia with increased

Hb F did not give unusual results(o),

These observarions indicated that Hb.

E is an oxidatively unstable hemoglobin(6).

It is speculated that this instability of

Hb. E resulting lrom inlerlerence by

the mutation with the dimeric contact

between the alpha and beta chains.

It was felt that lhis unusuai

phenomenon which appears to be a

result ot direct interaction between

DCIP and l-lb. E may be useful in

the detection of lhe presence ol Hb. E,

in our population. We are reporling

our experience with a slrnple spec-

Vol. I !.1o. 3

trophotomeriC oroceduie based on this

phenomdnon in the dete'ciibn-' ol ihe

presence ol hemoglobin E in our clinic.

MATERIALS AND IVlE THOD

Blood samples were obtained lrom

20 normal adults, 8 children and 2

adults with beta thalassemia Hb. E

disease. 3 adults with Hb.AE, 5

childfen wiih beta thalassemia majof, 3

adults with beta thalassernia major,

3 adults with beta thalassenria lrait

(,qr), s cfitdren with alpha thalassemia

Hb,H and 3 adults with alpha

thalassemia trait. Five milliliter of

blood sample was added to I ml. of

ACD solution and kept in 4'C

relrigerator to be studied within 60

mtnutes.

WORKING REAGENI. In a 500

ml. volumetric flask add d.36 gm.

(r.zrro"2trl) of Trizma base (sigra

Crremical Co.)i 2.68 gm. of EDTA

Na2.2H20 ( Fisher Scientitic Co.);

27.6 ng (r.sx to-afvt) ol drchlorophe-

nolindophenol (Sigma Chemical Co.);

and 50 mg. ol Sapontn (Fi.tr"t

Scientific Co.). nOa distilled deionized

water, adjust to pH 7.5 at room

temperature with HCI and add water

to the final volume of 500 ml,
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PROCFDURE, Blooo sanrpie is

centriluged at 80 x G ior l0 minutes

at room temperature. Five milliliter ol

the working reagenl is transterred

into a 10 x 75 rnm, grass tube (cuvette)

lollowed by 0,020 ml. ci sedimented

red cells lrom the bottom of the

cenirifuged blood sample tube, mixed

by inversion, allowed to stand for I O

163

ninutes at room temperature before

being placed in a 37 C water bath

without lurther mixing or agitation. At

a specilic time interval the cuvene

is placed into a spectrophotometer
tl(Coleman Jr. ll, l\.4odel 6/ 20) and

the absorbancy at 800 mu against a

water and bufier blank is recorded.

The results ol absorbancy change ol the reaction mixlures ihemolysates

+ DCIP) at 800 mu lrom various groups ol subjects are shown in the table below.

O.D. READINGS OF REACTION I\iIIXTURES OF HEIVOLYSATE + DCiP

INCUBATION TIME (MINUTES )
SUBJECTS NO.

NoRN.4AL ADUL S

BETA THALASSEMIA TRAIT

BETA TFALASSEMIA MAJOR

Hb. E TRAIT

THALASSEI.,4IA Hb. E

THALASSEMiA Hb. H

ALPHA THALASSEMIA TRAIT

20

5

10

3

3

0.0s5 !
0.084 t
0.084 -r-

0.216 r
0.244 -
0.137 J
0.089 !

0,r 11 I 0.026

0.r28 J 0.022

0.133 1 0.043

0.286 1 0.058

0.33e J 0.055

0.204 J o.oi 2

0.1 12 t O,O2F

120

0.179 J C.035

o 233 i O.O41

0.193 i 0.067

0.332 J 0.059

0.34s J 0.052

0.276 J 0.036

0.176 J 0.057

0.0 06

0.007

0.005

0.054

0,054

0.065

0.020

The variation due to difletent

degrees ot anemia is eliminated by

the utilization of sedimented red cells

(which has the hematocrit value ol

approximaiely lz /). ls shown in the

Figure l, three characteristic absorbancy

curves due to the presence of Hb, E, Hb.
Iil and Hb. A and/ or F a,e establrshed.

At the present time the O.D. reading

ol more than 0.108 at minutes and

0,'68 at 90 minutes ot incubation is

strongly indicate the presence of

hemoglobins E and H (95 ./ confidence).

The exact nature can be ootained by

observinO the absorbancy curve 2-4 hours

la t er.
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The absoroanc/ I 800 mu rs

used because al this wavelength the

soectral contributions oi both hemoglobin

and DCIP rtsell are minimai (6). rhe

Increased absorbancy in this test system

is paralleled by a decreased residual

hemoglobin concentratron in the centriluged

supernate, ln a given blogd sample,

the occurrence and degree ot turbidity

is reproducible and is not abolished

by thoroughly destromatizing the

hemolysate, The change in absorbancy

is directly proportronal to hemoglobin

concentration (at a given DCrP con-

centration) and to the DCIP concen-

tration when that ol hemoglobin is

kept constant (o). Precipitation is

proportional to temperature (varied

between 4'C and 45'C), Inversery

proportional to pH (varied between 6.0

and I O), and somewhat more marked

with 7.5 x 1O-2M Tris buffer than in

equimolar phosphate bulfer (both at

37 C, and pH z.O). The washed

precipitate which rs insoluble in water

could be dissolved in 0.1N HCI and

showed the Soret absorption bands ot

porphyrins with additio0al shoulders at

54.|,576. and 830 mu.

't66

Three characteristic abgorbancy

curves aro established. The normal

individuals and those with beta

thalassemia disease or tfait exhibited

a tlat initial cufve untit gO minutes

ol incubation when tho curve .ose

sharply dufing the lollowing hours

(see Figure l), and may be ca ed

A/F cutve, The presence of hemo-

gobin E in the hemolysate is charac-

terized by a sharp rise in the

absorbancy curve reaching almost

maxamum or naximum reading at 90

minutes belofe leveling oil (E curve).

The presence of hemoglobjn H is

characterized by the moderately high

initial reoding then lollowed by

continuous rise ol absorbancy curve

similar to those of A/F curve.

It is evidence that this simple

test will be useful as lhe rapid

screening test lor the presence ol

hemoglobins E and H, the most

common unstable hemoglobin mutations

in Thailand. At presence, we consider

the initial absorbanci- reading ot higher

lhan 0,108 at 60 minutes ol incuba-

tion or 0,168 or more at 90 minutes

is the indication of the presence of

cither hemoglobin E or H. By lolrowing
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th€i'individual dbsoibancy iur've- during

the nexl few hours, ils exact nature

can be determined as hemoglobin E

cr H. The further modification of

this test to serve as a rapid semiquanti-

tative test is under investigation.

gor:0J

.Y
lun11n1?tnJltuu screening tttl:

Quantitative assay riaurrjilrotao'l

Erythrocyte G-6-PD, Glutathione reductase

(CSSC-n) !!n:ul activity tr0'l 6-phospho-

gluconic dehydrogenasu (o-eGD) :rng

'.'.'.?1 nr ti lun1ln:llttn: lu nnflo btue

dye, 2,6 d ichlorothenoiindophenol (DCIP)
.'a^rialrlnlirir tfrorox D:rP n.rljlu uu.

-,,|.E hemolvsale !:tnnfl'l1InuAulU0,lll1lln

n rtorntnou?Dr Hb. ttnl0lfluu?1non'l:ol
-l ' | .0uu lltur ftYt]n1:fl n l1[R3']t lltflu 1i

rnror u!n1:n:1 n01 nunl? on n:nou !roJ

DCIP llnl inn:11141 Sensitivity 10.11!'
,/a

'| 
Itnt 21 t Jl!Un1t il:?lttlllj Scteening

tl'{01,11 unstable hemoglobin mutations

lt' ' ! ! |t0Jtunn !J lnljouYlnR [$ll::lyl LYlu

t1l Snl:fitlll'tlj charactefistic
;-

absorbancy curves 3 ltt,ljyt 800 mu Ou

ruio.::lrrrn Hb,E, H *n! A/F drn,,
'l^.n:llllllllJ'tl'1 ttl01f Spectrophotometry

-: '- Wol. I No; 3

rdui r:rfi uilrllatuisnr:nimfiirjilror

n1:$,1nl?1t1n 1 tfl0tt1 l:nntltl,tu Hb,

E. l,r:D Hb. H nlu !Ut2n1 60-90 ll' l
i t^

llnlnl lln En nature Ylllnqtitl0l Hb,

' la r t ar
lult11{ lonlU tU[2n1 3 ilLllJ
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r. ?t'nltvtlJtflu ln ul: tutu l0Lsl{l:

'd'n1:?nut l0lt0r folate Yll'lluttltflnou
- t - Y ..'.

1lrllfll1lJuldYlf (i RJuul.J lf iunltn:l1

r"nrarrlirrnr i0r f orate luuvlrsrtiudrt^
--1.! 4 -rtuq lln!?5u itulu]tn1:Yl1iitl rlr'1filti t

lllnl:n:?1!11 tolate luUl (U.S. Pharma-
, - A !,.

copoeia, 1965J RJUUl: Llu 1l1gn3l0B R

ltltlllu lullu

'l' <

2. ?f RlTll',l{flf,ni{ r0s flllnu 01u

Itnl0nu tt'r{

2.1 Ultrsviolet spectroscopy if"n'u

Yr
:J1nn{yl1{nlun11ntl1lt1 M0t t[n3 ftl]l

i - a ^in11ln0ii1:Ylu:ttYlt 2r n 1:Yl1lR 1l{n:111,r 1

L. rlrR n1flUu nn I ln t0gn lt IttYlU:l spectra

e ae- | ta ; In !0Jn: nU01(n?n pH 01J'l (fl1:lJn | ,ll{
fY

Ic:cl1ulun']:nt?11,,t )u'|J"loluu nn1 ln lnu

nt:1; spectra fintirurun'rlnaorn"u

ltn1lnO tuu

2,2 Nuclear magnetic lesonance

spectroscopy n nl:U1ti1l,lunl:n:111t'l

:J:lruttn: Rilnlvl!0't folate $nn0Jn i:a1 I

A - C.E.d
e, A

A . Absorbance ; C = n1l l! !Ut!u Molar

E = Extinction coefficient $at3

d = o't1 n'11.J!t0,t111,tlft u10i Ia{,r yi?,t,]ufi1:n:0.1riryl1n1:n1.tl111 ;!10{
& u-. ; , e

$'t1,D 1J E UUrtl{OJ l? lun1:1J?t I rtunu
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n10it 1Jfll1?ntri ln 1 tln: :6rtn,tuut: tll

RfltilJ 11lututtll,ltLnl:flnBltnuln! lolate

lut:lxn1rr nlu !l.lQ3: lin.Jtl{0 nllnl?9
A9

u1[fl:'tfl: ]JlJ0,t lolates lln3 10t31.10'lt flu fl?1

'. 
i .i r.

n'ln.J o'rr1{uou Iu n1:?i !:1.,11'] tfl1l Yll: !i
Nualear magneiic resonance spectroscopy

lxnlTnflB1fi 1':lJllJltru0u luf rl trln tln

nBJ t! flBux R1]11fi ltr lun

2.3 chromatography lin"ulrnlu
nr:finsrrfforn"u totate lur'::rtri i
n1:liYlJ Column, Thin-layer tln: paper

chromatography iinr:vrrr chromato-
.. ; 4

graphy lftjt! l0tu [un1:ltgnfi ]: RsRltltllu u
.l

flllHi XlI lolate otn?U u:0 lul{l?
l- | i a!^r | 'iRiBlllr1tl lolates nOuYllSlt?[n1:0u'l.t011

lun1Tnt111.11ll:lJ1U |tng R n tyin0 t
l. t.. I

taur't 'l lu ?fn'llYl linlltru

2.3.1 Column-ultfaviolet spec-

troscopy UnnnllnnO li column chroma-

tography tlnlU'l

I11-t)'t41 absorbance
i.4

r'1t! 0utuunT l

lractionated eluates

^v.Yl 280 nm l1nl.tUu]
a.(BJ ll.J 0 tYll]ljn!fi11
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lJ1n:xlu nl: Lto rtl1,r1llrt1u t|n: R0lI11r

ln

2.3,2 Cplu - mnmicrobiol og ic al
- ri.,

assays Unnlll:nip UnJllnr i.t column
i"

chrornatoqraphy / 1U.11:ttB llfi1:HfiXlJ0 J
I

' t )a
folates 0OntJlO1!1tn11llUlJ 2.3.1 tl$?U'l

eluates :J1li1i'l: microbiological assays

fl,: Yrl.lAnLlUflB Lu tUn0 3.

2.3.3 Thin layer - ulrraviolet

light ( wavelengths 254 or 36s nm )
- Lrr t, ;

UnnnllUnlrlUi?i Thin layer plates ?1

.r.
lnRD!n10fi1TY)lUU lluorescent indicator

iiunlllnnll'l developed thin layer plates

rtu lolates tln? ltnlr-n:n1tts1t""l rttllIn?
1{1I lelUU1fl1 Rf n1! lnlln'J ultraviolet

1]n?l ofrnu 254 Un: 365 nm lrotnlu
nlJsllrln r5lu nt3tlt tunltnttll,t"tn n1R

I r ! | tar^-

'!OJf, It foiate In fl?0U1,110J n']t ldlt.
! r.r ;

n1: u ttflRi !2 lunl:lJYt 2

2.3.4 Thin layer or paper

chromatography-microbiological assays uRh

n1:nR0 8J11nn developed chromatography
eE

l|'nlnU1t01 plate 1,1|1O paper yuttnn
4,
tuui? rYrl i nu 10 r{?u ?tro ]n

n?lltn ]|lnn2llln 0.Jn 1: |'0u nflfi']!!tu?
??1J n-r.l:; u: yt r.Jfin r:n-.t 0 i 1i;J lil yt",tli

n11lf{tlltfr?0U1Jnt [ :lu ptate vt:u paper
v - .,a, ; d _uu ttYrurnx lfitLuqn 1 Ilgttl InuI roli

r't .l lLlttrnS ltlRu.lu lt'tJultonafl[1t,]
I .,Dr ; A ._

10.ilRti:Jf1u 1"i01!.nl Lu Louqfin I ninu
.' ,u a o . - !:

14',r0 txrn:0,ti0n'tu:lJfl 1tu iRutol.,lltysl
dl'

UnJllnnfr chromatograms uJUfl'tU 1 n1

r73

ae
frfrarnrrrrn1t:ridroln?unrJ 1 l etuted

!ln?U1101 eiuates l lrln'11 microbiological

assays ? J1: lf,nn'11O0 lU

2,3,5 Bioautography !!un'it It
nnnl:0n'tu 1 n']90 2,3.4 tlnr?1lr]tn1:

-q'iO chromatograms lUUfilU I ttn: nl:
I

|fifi1:fl?0urJn l!t|'uurn 1 0ulJuTno rtn!

n1:d1 microbiologicat assay fivr'rlu:rJ
o , 1 t. t

10. lir,l tl8: nlT0 rut{n . nDlu LnR )un"l

' . ,. it
lRU01f1u fl11t1! h4tn0tt Lltu[?.tu chroma-

a.
togram n'l :U?fnlluUnlnRlU 1 n nlt

-dl
OT?111161:lltllU antilotate O.!n160;1j1SJ

tln? ( K.Ratanas th ien, 1976,/ l.J9olrfinO1.t
a.w Y.'r eA

tltlYl rniqleqlg3n;srns yl LSUU L1' Lfln{d1ll

tlljUR 0 L.casei,S.faecalis !l0l P.cerevisiae
f.i.!lOnnl:?11 bioautography ul:l1tllrU
fi?Ur! n l:r1:QlnU l'n10J microorganisms
4 - / - ,a ,

llj U! llnilU O,J11n:J n 11lU n !U: I lDJ tetra-
r .-- d i

zolium 1ln lI n lUUfilltlJ?0 JOU$B formazan

" t' ,.
fi'lUllJlunl: reduction lln! l 0nlnUqJ l
YllllJ background Yll.rf,IlntrlUlUlU0,l

- ^lllnnl:|'1: qln! lnl0i micororganisms nJ
Y . e . r ;-

UUI Jtl0J ti nicroorganisms tllJ folale
'l 

<
0ll lu culture r'lluJlnnUoil 1.,|:O llJ:Jlnu l U

?11n1ln'll cultLre Yllll: lJl.J I'lU1:lJlttl t8-24
Vai. nOUTU rill:Yltt00J I nTJfl?U assay

vz
media ilnUulRgl microorganism ll lU

meaia fitrii fotate(assay meaia) 5n :y
, c ' a ae

l']l]l 6 !x. unillnuuntian I-3 R:.JR?U

assay media lln ) 1n11[r011J microorganisms
,t

tJt3lJ10t 1 :20 ltnuu ul I |1L1.1L0un1tyr']

Bioautography 10.,antif olate.
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OlT'ltn I Absorpton spectr! ot lolotes and lolate analoguas.*

VoL I No. 3

Compound pH max (nm) E max (mol.) x to-3

Folic acid

| 0-tormyllolic acid

Dihydrololic acia (OHf)

5-mothyF5,6-DHF

l0-m6thyl DHF

Tetrahydrololic aciO (rHf)

1

I
7

11

t3

13

I

7

t3
t3

I

I

7

7

It
13

l3
13

7

0

I

3

7

7

7

246

247

265

256

256

256

262

246

267

266

256

224

225

296

296

282

2A2

2A3

283

284

269

282

283

282

282

283

284

284

248

285

290

2a1

267

271

270

297

297

2S8

298

241

12,4

346

365 26.5

365 24.6

365 26.9

366 21,6

o2t 21,4

348 20.0

366 31.6

366 31.8

304 32.7

30r 21.1

306

306

306

309

306

292

290 ,10.8

3r.4

20,4

'19.7

27,6 7 ,2

26.3 9.4

23.1 8.5

26.9 9.4

24.6 8.6

7.6

20.9 5.7

o.6

19.9

15.i1

28.1

22.4

| 9,0

22,6

27,0

| 8.2

20,4

31.2

30.0 30.3

| €,4 20.6

21,4 t 9.1

26.4 22,8

29,1

22.0

28.0

25.0

2t 5

220
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Compound PH max (nm) Emax (mot.) r ro-3

5, | o-melhylene THF

S.formyl THF

1O-formyl THF

5- l 0-dlformylTHF

S.formyl-l 0-methylTHF

5. | 0-methanylTHF

5-tormimlnoTHF

5-m6lhylTHF

Homotolic acid

3 -mothylfolic acid

3.bromotolic acid

3 -chlorofolic acid

3:iodotolic acid

298

298

298

tol!

294

295

285

282

| 5.3

| 7,1

281 3t 4

294 3t4
290 g4a

284 345

283 352

2A1 360

286

2e0

290

e03

27A 387

307 13.0

30,t 26.0

302 368 25.2

281 366 2!1.6

286 365

296

282 366 26,2

278 365

280 365

20.5

| 3.5 20.0

I | .8 25.O

26.1

35.4

31.7

r 7.8

25.0

26.4

26.9 9.6

.J9.6 7.e

21. 6

25,0 8,9

7.2

7.5

r3

13

7.2

7

7 25A

t3 253

13 266

I

t3

0

0

2

3 263

7

28,1

22.0

25.7

2 t.6

32.0

25.0

37.2,

2e.2

8-dchydro-4r-hydroxyb-mothylTHF 7
2-Dimothylamino-2-d6aminotolic .cld | 246

| o-m.thylfolic acid

t3

| 250

7 282

t3 255

13 255

13 265

'r 3 256

13 265

13 255
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Compound pH .a* (nm) E max (mol) x to-3

3',-s'-dinitrofolic A 13 258

3',-dichlorofolic A | 280

13 256

3r-chloro-10-methylfolic acid 1 303

13 267 280

3',0'-dichloro-10'methyllollc acid t 318

13 252

2'hydroxy-2-doaminofolic acid 1 298

13 280

4'amino-4'deoxylolic acid I 244 29i

(animopterln) 13 260 2s1

4-amino''10'methy l-4'deoxyf olic acid 1 244 307

(amethopterin) 13 257 302

4'amino-2'-dimsthylamino-2-deamino-4- | 253 293

deoxytolic acid 13 275

4-amino-3'-chlorodeoxyfolic acid 13 260 280

e-amino-3,'s'-dichtoro-4-deoxyfolic acid | 280

13 269

4-amino-g',6'-dichloro- I o.melhyF4- 240

&oxylolic acid 13 258

,t-amino-3'-chloro- | o-msthyl'4-deoxytolic 1 ' 2+2 282

acid i3 2e9 280

.4-amino-3ibromo- t o-mdlhyF4-deoxy | 211 28g

follc acid 13 260 280

4-amino-3'-bromo-s',-chloro-10'methyF,{' I 21o

dsoxylolic scld 13 267

367

365

362 27,6

r 3.7

| 8.6 A.4

12.7

9,,1

't1.8

26.2 7.1

21.3 12.0

26.4 8;6

| 9.7

22.O 7,1

'12.1

... 7:6.

14.4 11,O

18.0 7.5

,t t.l 10.8

17.8 7.5

'| 1.9

7.9

JOJ

355

370

397

369

370

18.6

28.5

23.0

2A,2

gsd '' ?s.r

370 25.6

335 20.5

370 28,3

336 21.1

370 24,2

332 26.0

37 2 26.7

modified lrom Blakley' 1969, and Gapski et al, 1971.
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r7g Vor. I No. B

OltlnYl 3 Chromstography solvsnts used in the work ol Table 2

Solvent system Composition

t.

2.

O.lM phosphat6 buffer, pH 7.0.

n-Propanol/ammonium hydroxide (s.g. O.8e)/water,

zoo/r/ee (v-v).

Made immediately belore use.

n-Butanof/acetic acia/ water, a/ t / s,

upper phase. Equilibrated lor 18 to 24 hour

at room temperalure before use.

st (w /V) aqeous ammonium chloride.

All chromatography solvent systems contained

as anti-oxidant , unless otherwise sDecified.

2.4 34ryv_ ranhnr:loriiiri
j a'.

louolfl!n1: n1r ru yl?1 lu ur :J Id.ril. 1,t

n1I1:nl! lolate 11 ln lln: n?1l.tl1lt1ln
t/lunlttU. folate u (chitis, 196?) nI

I l_i - .! - v e
Rlfl.tvlDlll,lu,t fl!uun1 1n r: 1!11ll 1: n rru n

a4 u - ! r.
r! 1tll:mtuln?tll totate u lln rrnl

tntnlT ln radiQtctive folale l?t fi?l
.:

t:1n lx1tn Lt lunl:nT?! ?0111 1lr1:u ?oJ

tr I lt- - ttolate ltl loml: Itn'ltlJ - lolate lu
.-i:i.

lJ:lr]st1rl .l nllun;ln]nff (114:!n1:t

tl fu/v) 2-mercaptoethanol

folate d,tnl1 lull llfl:R1llYll111:n 1111,11i

i l rr*unlr,ln-.: rr nfr rotate t'rn!ir:ff!:1
rt'

13n r1tulnn1!ulrRrtn'1 Lndn21! tr1n lfl

radioactive lolate n'llrJ,irururilr 1 n"u
'a)-). l,lilJot?lln! lolate Yll:11lnt?11,1llln?x ]n

nirRrrrntlt:nrorn'rilr::-uliti un"2

lt1nfifid:JtO'l radioactive lolate O0nI"l

IRali activated charcoat tioorirl6u
r!nl radioactivity troJ folate lulf:n:nfA
a ' ,auugattl:r nuBrr a.:o:Ji lltnu ;xr$toJ

.:
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,Arolate t11ltn:?11t1 tr,tl3n1h4t:1n111tn

d:-t.l standard curve $nl nfltUtlit10i
. rDJ _r,i.!rr0J fotare lr)?,J1rr It lflu ll nlnuod

rvx | { j- .!e
:J 1 r'r rJlUlln ! J Lxi tu lty,u0t h n uao.1,t!tlt,t nl8
A - '.lu0J1lnUJ0tJ tttlll.l?'l,Jn'l: .'!l -. J n1tttt

(W""man, Schreiber and Herbert, 1971;

Rothenberg, dacosta and Rosenberg, i972;

Archibald. Mincey and Morrison, 1972

Tajudin and Gardyna, r 973)

n.lrrUlltin1U:ignIl0Ufl t0n.;f n1{,l
o r ,. - r!. j!
ri1*ur rnrqliluyrri rdiarr"rrndru16

v
rlnuun$00'l,t0 i n,tnn tluu

3. ?5n1:14tnt??ytB1 (Biotogicalme-

thods) 1iu::larriliiriru:'!nr:n:rc!ir'
rli:L "olol toiate 1un r ri1nr'.r: rl t r;lad

tanl!lrn6r: :turorurt iinr:r t.l
l- t ; ,

'lt't?yElUltytJ u,ljlj y'n0u ntJ! R?1ttI rlltl
111:nJIn3 i n !,],,rrtIe1]tJi.l nu

3.1 chick a.t"y riunr:liiiriou
- Y. \,l rJ lt!1n-tu rn.ts:tlf] I lt i 1Ln J R,:Ur.rllh,

r i u fr lr- s rJ'i{n-."r u n-n n'r',,i'r, i, i i n t ur,,,i,i
,!

RB !{nn lnlRrLUnn .l llnitnBiR.u0.ll.t-t

ff 1l':l'nrrirrr rcn:.n.irrrnliulinntn
, ) 4 | -rannruu.lrluncilyrrda.Jfl ruotur: rrn:i.iruru

totate L:l1 nri 1 n-u luanr:riurn-urili
! ' r 'i A ' ;. ,

Rn Innn Bu.l ln UJti? g0ll.! l'rfit fl?u :tn0U

179

av e y
tO.lfl ltnn0,tnlttJlr'l folate ?lRJi'ln!n0l

,ssnln! nlu t: .0r z-e orfrndrif rrornn'lri
.Y

nn lln1,lrl lJltJ141h )UUn nltlul{ Slandard

^ 
---_:

curve t1,i0ti tUnttftlU?tLUt 1tut fi1tyl

,iuJ,, ,''1i

3.2 Microbiological assay t!Un::I
r!znr1it?? 91|.nunl:[nUJ c nf ],ryrr fl?tN

- ^:.no,tn1: f olate lun1ln: q|nrj [n [u cutture
eb^

media YIU:]fltrln folate r'lnuUlnll(1:
|..'a|

f olate llt!: tJlnlfr ",t .l tl'r0 lntUB Standard
At

curve tLnllnInl0UlJfl1: o0{n1:Utn,tl 1$
it.

culture tube OU .'l {,lJ0n1nlt01U ln1 O.D.

i0,l cuiture lln2ltYdl 1t0flt'tJ Standard

'_ .t
curve llnJl,|llll 101tr0J lolate iUttitfi
- I! 4 -ltirn0{n1:n:?1'u't lo filu::Jlht1,{ Lr Lnsn'!

t, j
t1.J lluodn )unultntutllJlJ !t8tRl1ljn 0,t

n1i tolate 10,Jlnf uulJtn1,t 1 n llrtl.lirO1-l
A.

nl-|flnlrf,R,l n lu 01111.111 + (ft613n3516;en,

?! n]:o:?a 111 u: 101 lloc n nl 1a.r
I _a

folate IOil )tr' microbiological assbys

f!
Loun? 1 lln nus:r o,ri I n r:fr lilu

nDntlqul folate :l hnUEU 0J,rL!n0

1f aseptic addition method !!n! extraction

me thod
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I
O1tlilyl 4 Response of lolates on various miclobiologioal" assays.

Compound L. cas€i S, la6calis P. carevisi96

Pte

5-CHO H( Pt6

ro-CHO Hr Pte

PteGlu

FteGlu 2

PlscluS

R{sChr
ro.cHQ pleG{u.

'10-CHO Pt6Glul.

R.'PteGlu

io-CHO H2 Pteclu

SCIN I -5'6.H2 Fti;Qlt

&ct{B -6&tlP Pro(uu

lla Ptsclu

s.CHO Hj Plsclu

3;cHO H4 Pteclu2

S"CHO' R{, Pteglo3

5.NCHO Ha PteGlu

10-CHO Hr PteGlu

5,1O-CH2 -H4 Pteclu

3- 1 olCtlFH4 . Plogu ,

S.CHJ H1 Pl.6hr.:

4a-oH-s-cH-3 4a, 5,6,7-H4 PtrGtu

+'.

(*),*

+

+

+.

+

+

+

+

+.

+

+

+

+

+

a

+

+

+

(t ) indi"ates rgsulls er.' neggti{a, when agcorbic rcld ulg omitted
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| -i vlu?fn1:ltllu*:nuU n'l't141 folate
tiv.lunllnlJ .l 1!n'rlululunBu lqnl:fi '1fi ,01

fi 'l: totate oonlrlrncr:ffn'ororrurtiario,,
f rr
tfiUlltntlU autoclave ,1S C O min. ttn:
tr. at - |Lt ascorbic acid tllun tt1!nfltttf,l Utn !J

tl.l0Jt 'nn1:$n.un )10,1 folate lu$ i r|
,.inr:nl ( autoctave ) rrilnnn:n oulrj:fiu

.iY
o8n l d2u lun:T tD.!L!y n0Juux:oo i
81fld't1tn Iu:081Lt1.:n nI lttinltnI 0u1iyl

rl ar !r.r r
D! !u aseptic condition ||stt Dnt:u lx ifl
a: a e
nfi r9lUn?ot 1Jtn0fl [.".{ 0 n 11n fl 1tJ 1: otn u

nirdr.rl6hjcirr rnu"nun: triinr:o rgriura,:

6r) iotate o'u lfa rtL t c1n n r:n"Lt lud,l I lr n I

nnlnrTnnn0u'1.J?trtln

a tt
?6[0u,0g?DnlT u0nilr!f].ro.rtu0Yt

. .l t ! &. ri , n I1ltuu rut40,'UJUnnltyt? LU,lR?0.t00 l ul!
n-siirtu'r

- Folic acid ( pteroyt gtutamic
v. r4 . Xacid,, tt11,1l!L!lltu Standard ( i.e. tO

lnlln BDH, Sigma, Fischer).

- O. lN phosphate bufler pH 6.1

- Universal containers Tio test tubes

iuln 16 x t zS l,tio t6 x 
' 
oo lJ.

.,d
IUJtlllnltgunlgg ( [nu:x:0y{n1!nnnu

fl2]rJ:OU J

? jr .UlnnuilUtuqttli double glass-

distilled water

l8l

- Nricroorganisms; Lr casei, S. taecalis

or P. cerevisiae i.e. 14r lnnln

National Collection of Industrial

Bacteria ( NcrB )

Torry R;search Siation , p.O, Dox gl

Aberdeen AB I 8 DS. SCOTLAND.

A
- Water bath 1r:0n 0lYlflt tlofl.tu

nxailuni\6

- Culture nedia !is: assay media
- . ;r

rilr:-lrrn n;trinl o lr ninffn"ornr:1i

- Spe c t rophot ometer

- Autoclave

- d a r ra.rR1:OtStCltu d11,1rUR',l:r:tJ Lu 0n:J0un
.ios Ifl1l g{ tr,lflclYl1 lR0u

; I t.l
uontln?finn1l "l nnR l,trJ 1t!n?uqJu1

';titnqr:orinnr:lfi microorganisms lu*uu
-u

Yl llJ1l contamiqation frJUUl:n0Jnl:t{ R'11

t y)1'ttllll microbioloqv 1,{o31 R'lltyrOnl!
,r v ) .

ll"lljltnn:?lR Lfr11 culture yrn 0Lt1XUtI A1l1

$"lvl1n11 sub.culture ttfl ?U,t0U lUtluuytnO\t
eY--)aa

n]:u:o Lt n,tux tf nllyroltf{oet1?t:ult0J
Id -u01]nnl:nn0rn1:nR yl rnlt to noJ un [n0

n1:fi r cutture fi n"olnr:lfrrnu"or Uiu?nrt
a ta ! ra . .
ou .'l Yr ttorrruuurtt lrrnr ritr,t:-tlri

rJ:ann:[nsiir:iunuu ir-ulninun:yr lnlur
a^

n1t flotSlll'tltBtlltln: ru1,)flulnotnfl|l l,
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., .a.! ;r
n itlnn LO microorganisms nnO't

n1:Unln t:nojl n 1t sub - culture lOJ

, . ,i. !
culture (s, Yrr.n:J1 n12-3 !tun1l, lln!

\ .l
nr:tfru culture ( s ) runlunll' lJn -

.V ' . rtqnl: lru111J11nl:rn! 11 tU:UnoJfi1: n]8',1u

. c.r{r'lll culture media uu l,t InnllnS6:o?n

n0unlTlrlnl:rnn0l un? u1! n0ir

n1:d'l subcullure llo't microorganrsms
.ae i l,a - tr A.
rrnornrrltrfr oiir:li culture Yl!01U .: l']tl

r - rl;
l6-l R tlJ. tt n: lu ? u: ill u 111! 111n 1: Ylo n 0.1

- Y.
t3no,lfl'ln1: subculture OnRt.J lu assay

i i!,! . r id
media !'l'li0 h.t Ltt Culture (s, YI|JO"UU:3lJ1lll

o tr. lurrnrfflirnrlllu assay tesrs
AI r , \ !e

nJUlln0JvllnltnlJ Culture (a,l uR lU

single strength assay media tlIlal
Y . I ti

1-3 fltn titltln2llotlJ 1 n0 20 ni{oYl

13 ttrltr to

R1?tOtutlS['l:ll1OtSlU (Standard

solutions) stock solution ritr.l:i L.casei

and. S.laecalis il l0 lJn. to.t tolic acid

(pteroylglutamic acid,, lls2nlnl!lu 1,000 ml

e V &r .e
volumetrlc flask n?Utr1nRu l00l! NaOH

,a , a i rt)l
rnnuou tlroi 10 ll, nllnln 1g lnn!$1lnru

ljlllt ln pH 7.0 n?0nlnlnn ottnltnr

othanol lt'llu 200 18. lln:UtulUtn

Vol. I No 3

E . rer r t 'trlnt 1 00: tlnuutnu L'l lun tuu 4 t.
.l
\1o -/f gl nt)

rirr,t:-u p. cerevtsise l',r 20 ln. lo.t

i folinic acid ( J 5'formylte trahydro-

pteroylglutamic acrd/ 5J1ln0'Jl biological

activity 1o n. t!n"?nin1r,1u 2/ ascorbate

water 1 6n: (to -,r'g/ nl) rnu"uurjo
d ;i . ^lrnllluilornn1 vrrirJrunlrnnl 1J!r0r

h. '. e. . I t
2 n J 3 :Jn. nl:tnul" lu!n! lun $!!t1.t

(-zo' q) $n:t1n1lifiuroon:"ln:nruli

fl:'l1s: 1 t?O Working standard

A'
Llo11J Stock standard 1/100 o?tl

phosphate bulfer pH o.r (rirra:-l extraction

method) rtscn"ru z/ ascorbate warer

.,.,, \ .( "/" , nlu':D aseptic addition melhod

( r oo ng/mt)

llllr:ll P. cerevrsiae l14 1n1ll!011'l

stock standard 'l: 100 t!11111.1 lfrn11ljln nu

100 ngl ml

Staodard Curves

nln]ltl0t1J wotking slandatd n20

0.1 N phosphate bufler pH 6.1 lt1ll:!

extraction method tlsl 2/ ascorbate

water tirra:-u sseptic addition m€thod

e
lJo?l:Jtllljtu 0Jllinltunlllnr 5
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OltlitYl 5 Standard solutions n'fu:-u StanOara curves ioi microbiological .".ry ito
L, casei, S. Faecalis lln! P. cereyisiae.

Standard (ng/ml)
Test organism

0 0,5 1.0 1.5 2.0 3.0 4,o 50 10.0 15.0 20.0 30.0

L, casei

S, faecalis

P. c6revisiae

xxx
xxxxxx
xxxxxxx

xx
!(x
x

l.
611:1.1fi 6 n1ttfl:tJll Test d1141U microbiological assay R?U L, casei, S. faecalis

. / .. .,,,. \& t'. cerevrstae taseottc addrlton,/

Test
Double strength

assay meora

2,/ Ascolbate water

(rnt)

Standard

(mt)

0.1

Unknown

(mr)

Standard

Unknown -l
20
2.0 0.110

A.
O1t'liYl 7 n'lltnlall Test tll :! microbiological assays tr?!t T. casei, S. faecalis

lln: P. cerevisiae tlll,ltU?!' extraction,

Aa
011T1{Yl 7 nl:rnt u extract iBlil:nt001lInJ standard

T€st Standard (mt) Sample (mt)

Standard

0.1 M phosphate bulfer pH 6.1

Serum

4.5

u.c

Tn'Jllnln;d:Jn1 nl:t,J 7 n, un"rrirLjn"ln".:rl autoctav. fi .r zo' t. r.rio r s :Jsuri
,tl'-

no 1 n111,!li? luunnl 5 uryr rrnirrsnrgrncnoulilt;uoonLJ n"Jtln centrifugs r3r.t0l

10o0xg luUl?n1 10 UlYl
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orTl.tYt 7 1. nrnnr ur Test fi11'ltlj'lt' extraction

Double strenqth
'-"' a""ry me dia (ml)

0.1 N phosphate buffer

pH o.r (ml)

extract

(ml)

lta
nl:ln0JtiB L.casei n?u 0.,| N NaOH
) -x -

uJ001uftnt:t3!t:nRJu$n2 nYl',ln'l:llltiu

standard curve rLn:o luHne0n:J l!flqlni10

ng/mt n"todr't slandard cufve rirr,til

L. casei, S. faecalis [Ln] P,cerevisiae
c r'.

uurrnni ll LuJ1111 l.

um?41:ot

lunr:n:irurlil'rnrion fotate 1rr
.Y

fi 11t1ntrr&trnrrutil.nn l 115n11 Ylg.l l{ejtJ

Lfnuuunflo microbiological assays In!
r Itnu0urt!!1,{run,uq lflu !d L.casei, S.

laecalis !!R! P. cerevisiae nl:lilnirT
r,"r n r l.ru u ri i rJ : :1 u ru'ri r l n u riifi ni ulrir rn

)a
n1:1rn r' tti Rf v{.ro nJrlljU 111i111lJ1lnltl u

rnuLnln!u culture YllJ lolat6 tt UnlJ'l
A ' . r,.iinlulntirnautruljUo 1 nl!ttlR?]1111

v . t t,
fi11411J L. casei Uu Lin:?11,11 tolste ln

^ Y r]
tnoun,JulJRtrn! s. laecalis ltn:'ltul ln

ftnll 1 nUn L. cas€i $n0nllu 5'me-

thyltetrahydropteroylglutamic acid nnU$

slandard

(ml.l

Samples 1.0

Standards 1.0

R1tt1n1:YtOn0i

nlt[n1.] sample n1n]1!lL venous

blood 11nflL ltl 1410 q]ilflU]rl:'lfl0ln1:

rsnrlnulLii rlu io rin. irnuvu riod
.| -. . \ f
Iut8 0o$iJn ? l11ljtRBfittnl (tl'!nn!?) L0!l

ttr?n)u::1101 1/ 2 gr 1 tlr. ?lo$ynlJ

' V.r, , '
l,i0,t lrnUuUMJ centriluge n 1000x9

!:!tu101 10 0J I5 U1?] Onlltunl0',]

serum 00nI l lll 11 LU11fli1'13^RUl ttnJlnU

ascorbic acidl2-5 rn/rr.) riouffr:drhJ
i tu

tnuBt!!1lJ (-20 t, 1!ln?1l1n'rr?nlYllt It
;e

nJt1nnlln:$n:B!fltn]J 6:l nn0i

nr:lt"rirl!:"oartir firir n r:rnn o.rlnu n r:
!t.

llltr llnnin?001nlUU triplicate a]lt:lJ
^aY2fvlJglOi llnd1l,ltL.ll! aseptic addition

R?:t:Yl1 blank tl'll,l:lJ lln n in 1OB 1 .t n n '1

e tl
nl:nnnaJ lln] llnJllnYllRU,t microor-

;e
ganisms n11lnn0Jn t:tllfl tuncl (1 6-20

t!.) uniririrnr:drurfioulr.rnlounr:l-n
a a/

opticsl dsnsity YlR2lInt'01l 690 nm

1.0

1.0

lr|tO 020n1: titrate ltlntonnnlul1n
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nt0{ntt ttnndtJ:lu'ir.tnr:inR"rU L. casei

nit S. taecalis tlrillnt:nlttlrt s-me-

thyltetrahydropteroytglutamic acid (Johns

and Bertino, t96s) tit11 p. cerevisiae
-!.a,UU Inllxltnnnl,tnu S. faecalis Otjyl

- lr
rRty{l,tll1Ju l,Ud" 1:nn: qrnU LnlU culture

30J lolic acid ( pteroylglutamlc acid )

||n! 1 o-rormytpteroylg lutamic acid OiUvu

A?lrrrnnritir;Ui1.r S. faecatis n-u

P. cerevisiae tSftunltnl?tlr.l 1o-tormyt-

pteroylglut€mic acid 1,io pteroylglutamic

acid

tas

.ii
tl'11.,|:li folate yl:J p. cerevisiae

a '+actrvity UUIIU)Iloflyl? .l UJIU serum
Illn: urine lJtUt{ | 0-formyttetrahydro-

ptefoylglutamic acia (gtair et ar r9Z4;

Ratanasthien et al | 974; Nlxon and

Bertino. 1e72) nr:1iiiu:.rujm 1 ridal
{ }. ' I E , t

ljon [nL]lUJR:1') .1 tytluu 
'l,rllultlnt:ra. \.

fl 11xt-uhxlniuircn-s.tinr: n:no h;rlu
v /.nfl TJn011yt1 ln tflgtf bioautography

firU L. casei, S. faecalis !!nt p. c€r€visiae
i.. tlt -A e v ;
T,t'lYr1 to tnu?5nn]u "l nunl:nl.ttllltt1rn
a/

tUu antifolates (Ratanasthien, K. 1976).

6)

)
o
I

,, ,)

0.5 to r5 t ul'.....o',.,"o 'l ('

i.(l

Figure I Standard curvbs drntl l. casel, S. faecalrs $n: p. cerevlsiae (o-tor;t,,

tol standard curvas toit cultur. olqtj:!ll10l t6-20 trr.)

o.a li
s

lo
UNII

2.O

( ng ,' ml )
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nr:1ii# microbiological assays Ylsr

1.. . r e V | .
ttoittu!;lt14!(lgnluu u]n Jn n3 i1lllultr

v'
oxtraction method uiin iiDJ folalE Y)

r.Y - I . . - Ul
n:2ru1ln"turni:fi1n l1 R)1lJ !uu 1:l vr.lu

rUB.ltl111nn1tfln1lln'l10in'11 lolate 11n
it

n1Innnl1:Jlou lu n$! Yr Y]l nll nnnSnou

[Ulnuolgnl: autoclave f, 11,111J?t aseptic
Y.r -

addition method uulnDl(u oo 1n'l'l
Y

sample YlrnltLo lrl; o n'llr1n1:Ylfln0,luu

ll.jo0 i11 aseDtic condition 1;lt'] i}ltlnnl:
r {! -

nnnotr{n ltl Rn 011t1 Lnft rvldln'llunn

- Y.. 4 t ,
niUUl 'rr1rUUo0,t11l sample blank ellulll

i.
tlnnl sample tl'l01l13 Ln n!qulln01n1l

-, , .ir ..Y
nltYt? 1q1n lflu ufl Jtn u !u!u 0,Jr11 rnn'l:'n')

V ! 'rn'!:flOn0,luu1tJ09t1-l aseptic condition
,v

6 1}l1! ? n',n l: Yl1'l o ru radioassay 1l'.rtJnn'l:

lt0Ro,thJrtnnnl Jhll1nn0Jln microbiological

- v ^-'..assays Ltn! l lJ specificity R'lr'lu'lnu ll
{ '., l
tur U1! !t trt{ !1n lUn11 microbiological

!! I q ;^

assays ltni u 't u lLluYlulllJlt!'1: n1ulu0JIJ I

llnfl11MJfl1nfl1.lfl]Ut0JOJ!O llns 1firltr
(i.e. radioactive folates)

dru:-:Jnt:n:rqutluiiunl: identifi-

cation troi folic acid derivative" u'uugn
Aa

1lnnl:tt bioautographic technique a.lr

specificity
1 a .. v 'n!lntvt:l3luunt: lfn Jfl l

Rf values t!n; biological 
"ctirity 

(nr:rlff

Vol. I No. S

2 rtnt 4) n11!t?tl1]J Thin-layer

chromstoorsphy (TLC, ItlU?! t0 sample

luuriunl lrUlll]in!nl.llflutroJ solYeol

fffi1unr: devetop TLc Itn1fl1n1l

microbiological assays !0.1 eluied samplgs
4)

nlnnl:flfl TLC Plate tlJu 10 1410 20

ciru 6 n nrr:n 1i uvr',r bioautographic

technique In fl.

6'll4T!n1:!! colur'n chromatography

jrln'unl ultraviotet spectroscopy l.iv

Lr'r rr ::lfliu lLnlln:?1141 folic acid

^ r!
derivatives LftfrviaRr: lu0,Jllnn11tt

Y4
column chromatography Uulljunllllgn

derivatives n',,:'l lo': Iotate 00nI1 ltnl
v4

ultraviolet spectroscopy UqtU u nllU1

?l1ililt{ characteristics 1O.l folate 6.t

LRl extinction coefficient (e,i iutli
.r--1. r.E

270-370 nm n11ltrl5',l1.lll'l1JllntflYlJ
- ,--lr
:lrrU ttnl fl$n1lr Ltfl?tUL variation

a'Y
:J1 0' ofl?:5.t:11J11.t column condil ion l{1-l

Rt1:JllU1{trOJn1: pack column, a UnlJ
,4.

ool l'l1t L}lnloJ solvent 1Lolt'lnlJ
! c ..!-.lr'4 ;^
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rnicrobiological assay n"':a L. casei,

S. taecalis lllli P, cerevisiae

3. n rttl:?!l410Uln1B,t folic acid

oti r luuuo r.,u"urrr 1d bioautographic

technique lnuorO"8 L.casei, S. taecatis

Lrn! P. cerevisiae u"li r 1o"lrn6:.r rn rrnl

hirir!rndrr'ou

+, nr:1{ thin-layer chromatography

lttJU horizontal line application itln-u

microbiological assay (R"tu L. casei,

S. faecalis tlnl P. cerevisiae) uoufitlr:n

h'yrn*nu bioautographic technique lfi
t..i'e5. lUnl?fi nUltng?n U01,|.1 tolate

metabolism u'u nrrtitfiarn-u chromato -

sraphy ruurirr 1 u"r'j rirJ::lolriri rn

Abstract
Principle of various nlethods for

the detection and idenrification of
folate in natural products had been

discussed. The discussion lay stressed

on borh detection and idenrification
of folic acid derivatives. Chemical,
Physical and Biological methods had

rar

been dcalt wirh in due cause. Only
physical and microbiological methods

are useful for both crireria. The
combination of both physical and mi-
crobic'logical techniques provided rather
specific rechniques for folate detection
andidentificarion. These techniques

included bioaurographl,, horizontal line
anplicarion rhin-larer chromatography
plus microbirlogical assar s with L.
casei, S. laecalis and P.cerevisiae, The
use of column chromatogranhy and
the fracrionared eluares ultraviolet
sp3ctroscopy is also one of the best

technique for folate derection and
identificarion in clinical research. This
paper is writren as borh introduction
and applrcations of larious techniques
used in the folare fieid.
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lmproved Method tor measuring Fibrinogen

in Plasma vrith U,se of a Plasfiin lnlibitor,

Steffen, L.W. and Steffen, B.W. Ctin.

chem. 22: 381- 383 1976

nr:nhur.Ja.'iinr:lrrriirrrx prasma

iibrinogen lnuif Thrombin - ctottabte

protein technique :toJ H€nry 6rr:r,rtir,l
-)nltntorrrlnr:nnrunlrr]o.nrn plasmin 11r

. . a !, -r !. _ v ..eplasma l'l rltrrt ,Yl lOOln?'l nn nJ.t-|UlJ [t
Plasmin inhibitor 60 €-aminocaproic acid

ln!sJ lUt?iJ lu ctotting bulfer nltnJntU

n'ou ctot un:nt:ur itrru protein rirli
c ra U t-tiriq niurnlri?nrrj:: rru ao urfi lnu

lirr'unlrlnil'utr

Simple Fluorometric Detormination ot

Aldosterorne in Urine without Use ot

lsotope or Chromatography, Whigham,

W,R. Clin. Chem. 22: 969-372, 1976.

Aldosterone 1B-glucuronide lu
Ufitll?:nn hydrolyzed l0g rU pH lutnr
1 ll 1 r-nu 1.0 ll$]yt.r 1,2na nx 0.lnn00R rrn,l

tln-n Free aldosterone nig Dichlorometnane

nlJ acidic compounds 00no)U carbonate

solulion rt0'l evaporate ur resiaue ffli
1 partition fi'?U organic - uquuou. 60

ethyl acetate/teptane tttr! water/e thanol

Aqueous phase dur oxiaizeo niu
t)

Benedicts reagent rfiouJffaulr,l".ilu

l3 - carboxylic acid derivative [n"?[!n

Neutral compounds tln oxidation mixture
ea

O'10 dichloromethane yt pH 7.5. Rnl nn
e Yv a
Onfi:,lR?U dichloromothan€ yt acid pH

nr.lnlu glycine bu er pH s.s uniirlfi
-- lllDJ ?fl Fluorescence 1'lrnOn Ut1nn1:!nO

r.Jiniarn'l sulfuric acid-water ( as: ra )

tlnJ methanol nit Ferric chloride ff

610 nm

Urine fi irir ti-hydroxycorticosteroid

Untl 25 t1U Ulluflt aldosterone0-20
l.i'

ugl 24 hr ( lo,ng 1t.1 i standard

deviation = 6.8

u yrtJl ?u?olu3

'lYt.u. ( rYrn;nnlTunni )
r?.il. (nsr6irorniin)
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Hepatitis in clinical laboratories 1973'74

N.R. Grist

J. Clin. Path. 1976' 29 480-48s
,l 19 r. )

gltfl tlult 0lL LRmlqltd r1'11n0 XB lnU2rl
nt.]toJIJnLon1Tvtl,lnll|t11Yr!J ttnr 1{1J11r'JYl

tl 
" 

t,i

1l1,Jlt{ tU l,l0,J l.l4ll On1:lUn 11,| l!! 0 O: lnllllllli
r^t

nOn'l:nnli 0 Hepatitis l.l n:1U n 1U l{U:1x n 1:
-xfin,10 Hepatitis B lui n71 14 tln 32

t'l!rnl.l n 1: :'tu rlllrJ 1t1nu0 JLl0unnlt 28 llt,t
j r.

On:1rii!10,JURfln1n: lu Lt.lvlUluln nt: LR

- l. I
7ULi9 !:11';!:;lJ'tU 143 OL n0 100,000 OU

t!tt]l,tu?1 6n11fi J lul.rlr un Jn J1u ?l'l,Jn1u

!?tfll. Lnun? u] unl luurillytYlu

( Medicat morbid anatomists ) rrriuililn'
! ,.. ?rel

9J lRo.rnutiuTln n11fl1:lluul.ulu lftlli:
-a

tloJ iJ |J1n10'l:wtfl Bll11r,3 un r: n tlnlt1lun11
.i , - . , !, I

ln!1i a Jn !n?'iU 1Jln0Ul lnnu L'dlJtgtRyll{
u la

n1t1Jn0 IUU!UUn'l:ttJ:UUIYIUU nJnlt
-t,|,lnli0t,O!flfi01n: 1:lnYlnlJ'l!0J
'[:.rtnu'urn ( nr:turir rsr )

Primary Treatment ol Rigid Congenital

Vol. I No. 3

j^ . - 9lyluo nnl0ttnl1l 01llll t'ln n1:"ltl lJ lll 111J

r:ctrl ( neurological disorders ) ldu

I:nnrrrffnr:lrltlo.l ( cerebral patsy )

spina bilida, lJn'10 ( potiomy"litis ) uio
r.

1ltr!1Atr0Jnn1t]lu0 iu arlhrogryposis

multrplex congen;ta ui! muscular dystrophy

- _y
nni0Jnl:t nul 

'|.Ju

1. n0J,:rJrtnRl ll]trflU'n.!n! {$ ']

2. n1t manipulate n'o'rrirorjrlrruh'jr
| 't !

Ll,t,t:iqn iUn!0v[:1n0lnr:Yl rllJ I Lll li

iBDU
-l3. l,l1nl:rn in1: manipulate ?llltJ

1llnr}l: r:117,10 ufilrUnDl.lin'ln n rnJlt'tq
i - | ,r &

tnu'n d t0111:tlu LtJ l'd'111!tn tnu rl:?rlno
. ^ tr .

4. n't:90rl'lntn { iu n0'lrtlnllno

n11311:R lR

s. :-nur':rJr:rff6 ror lvri lnu nt? 1;
I

Sp int Yrli4rll:tlx

Manrpulation and N,4aintenance ol Correction

LlrYrRufl lunl:on Un:0n t uu2't

nortg triSrnl:l! splint (.Ri st.apping
a t) L . - Y.rlrifr]!Jtl,|00Jtutrl l?lnnn0J n r:n '']ulunl:

manipulate 61RQlJ'lnnOJr,ln adductron !ln!
) ,Y

varus Li8n0u't,lllljJil.loDnt!u

u-
lun 1 [!n adduction ioJ toreloot

o0l maniDulate Yln 1 ?ulu loretoot

Talipes EQuinovarus

J F Taylor N,'1.D.

J. Physiotherapy, March

No. 3 page. 8e -93

Talipes equino -varus

1976 Vol, 62

6s:rJn:linrJni
- !! t

10{r4 rt,rn: JRnB,rrrn:untn ln1{-l1l T ntJ

t
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