nidsmaiamsuung
i endlusai

BULLETIN OF

CHIANG MAI
ASSOCIATED MEDICAL SCIENCES

VOLUME 9 SEPTEMBER 1976 NUMBER 3




ST WP g ¥y 'y i IR ST DTS TR Y <t
o s Tt S 1 71
’ Ji

- oin | SN dEnnHBln TUHANE e

L@@J 26/3 auUUNMANT  NTINHINTIUAS

smainin) Tns. 35797, 37433 #in 191,192 nstamtia: wiflln namw.

- B X w - - - [ [ - -
_damuihilan dnmARAnSWEN  WBATMEIQIMIMINNIIATUNALANTSUKNY Tamaw:
—snlqyndne  winofauazgunsel lwiaoumianas Tusadanliailannnan
— drunilonandiudn  fiswiiudaunudmiog Taududindasian

Clay Adam

Divtiion of

Bectos. Dickinior and Cor

mpasy @

é"’% GELMAN INSTRUMENT COMPANY

AV

E>DAMON/IEC DIVISION

SCIENTIFIC INDUSTRIES INC./

44

m For more information please contact
LAB-LINE INSTRUMENTS, Inc :
Designers and Manulaclurers : SIANM MEDICO SUPPLY. co.'LTD_

26/3 MAHAESAK ROAD, BANGWOK
Tel. 35797, 37433 Ext.191.192

Cable address: MEDICO BANGKOK.




Tman ookl — ndm

USTUIBAT
wiswwnggalsad udsgay
é’ﬁwuﬁmﬁm's
auss lvense

NBIUTIHITANS

fUn UnNIUNANY3 quﬁ ﬁ:‘qa
Yy
ar - ¢ - v
M unTITmag Wune NHIRIUL
o ('3 - -
N8 wmmuun‘ gW qmmﬂ
b |
A ° L)
UINTU fnou 17190 AN
Ll - I A ¢ ' L4
nauIng usnfinll e su'lnse
- €. el - <
Wuna1 Tnam BINTIO IQYUITIFU
L]
LRI YA N

o -

WRAT  2TI0Ne
¥ o
Na3a@ani13g
= 4 (3

LSRN LRITE
2 [] 2 e
ﬁ e I E N3
Unlund  1neafs

= =] =Y
ndsn¥r19¥1n19

WIBUWNENSIN  nanTuNe wiuwnddazans  gane
mﬂuwmfu?gmf wsﬁgm‘ WIHLANENNNE  WWABINS
WIBUWNE TUIU aa1INY wignyh unaes
WILLANERIAND ATLQUTEY WILANEUYeS neWH
WIBLWNENIT firsaninm WIBUNNELNENTE %"mm}
WIBLWNINEWIR SIMETNAT UIWUWNIN NG NAUNA U

MUUABEN : 310 @ ow  (WnTIAl, WOBaIAN, NwEEw )
o w Aa ¢ - ¢ A L -l v
HIUNWNN © WITHOMNITRNN  DUUEINGIY 288 o toeslval

v £ - vm ¢
wiglszmu fAnanawsy ARam 4 Tamson




NSANSNATNMSING 188U

Bulletin OF CNIdNO MO
A/OCIOTE0 MEOICCL /CIencey

Volume 9 September 1976 Number 3

C.O N TIE N“T
AT AN TS EUI TR 1IN 135
:
A .uf.m q':.ﬁmﬂqmn‘u . |
\Notes on Specific Antisera Typing of Pathogenic E. Coli
Public Health Laboratory University Hospital of Wales
Heath Park, Cardiff, U.K.
Netr Suwankrughasn, B. Sc. { Med. Tech.), Cert. in Imm.
AEUDIDANATDRABITULNITHI 10IP1AER 143
MR Aomuun, . (wensangnane)
nsuene T EaUeNEUTS e L U?ﬁiﬂé I AW B ILREMIINTYIWIDNT O
'lmgﬂﬂmmﬁlﬁ 1 -ulﬂé%ﬂﬂ'ﬁéﬂqst'lulﬂwmma 151
AU sivudadng, anw. (menenizunnd )
aun unmrfﬁmzji my. (maRanisuwnd ), Ph.D.
Dichlorophenolindophenol ( DCIP) Precipitation Test 161
Panja Kulapongs, M.D.
Torpongs Sanguansermsri, M.D.
Suchada Tawarat, B.Sc.

Greg Mertz, M.D.

A Code of Ethics for Occupational Therapists . 169
World Federation of Occupational Therapists.

- - [ 3 . w
wususnisuiisslng eI WY IITY, N ( nwamLILn )

The Methods of Qualitative and Quantitative Analysis of Folate in

Natural Products. The Detection and Identification of Folate 171
9IQTs TMWONET, Ph.D.

] ol . A 5 ¥ {3 L3 1

#8-377U8N{T ‘ 189

“]i'l') . | | ; e

U0 L Bl 5 o S o S o Y R A T ‘




L a a ¥ o
AULAANWITSHUARITLUET ﬂ@‘\ﬂﬂlﬂ’ﬂﬁﬂﬁl WISUTHTITTUN

" o e 9 Y (3
WITHIWLAN ﬂﬂkﬂ‘llﬂ?ﬂ?ﬂ“ﬂﬁﬂ@lﬂﬂm?ﬁ nmummmmuﬂ?um

o o v e e
nraunszTrlasnlunssumaimnIzIneauna el We: muAa
- - - o v - [ - v -
WITATAITUNIIWINTINNT  WITHUIOMIBEENUAT  LONINISTITENAW O UM 1
- - - - -
NNTINY WNBANTIY 2434 MTIBAENGNINILENAINIIATUATUNTININTIFIUL
- . -~ A o oA o ~ -
(8908 m0:0] ) WeIUN 10 numipu WNSANIIY 2463 Wwizniwlesnus:
WITTIIEM Ao, -
o v - . P -~
1. GNININTUIINUINGE L9 TRINAEIIRINY
o - -
2. WILUIMONAWIIUTNUNTINID M UNNNAG

e - - - -
3. WITLMANAINITUTY NYI'.TNW].QUWRBQGUUW ABINUNIIEINT

. -}
WILTITUILOMIFANE

WNSFNI1Y 2454 MIUTVITINTIIITI SMNLITINALLETAN
WNBANIIY 2464 NTMUINININIMEINGY ( CPH. ) un
WNSANTIS 2471 NIIITVITMAMBAINT  SUUTQYUWNEMANS Una
\NBINUEN M.D. (cum laude) INXMAINBBEENIN EWIFOINIM

o A - ¢
WILITATU ﬂﬁmﬂ ZINUMILWNLRITMTIWILIN

1. NTUINANTET I REEwseen  senuludnsinalsunaluam
4 -~ ‘¢ " - - a Ca. | ‘¢
WANEAINNT  UAZINGINANTNITURNENIIINTI 4] INBNALNUUNEISITHUNANEILWNG

- et - b - - g val ¢ -
UNANEMEILIG  uasUjummmwinng nundsslomunysunngn

@ . - - - o e

2, momusjtmmsmalnu WONNSANTIT 2466 Tumasnnaneny

-~ - T ¢ “ - @ - v - " av

gnus‘mnmﬂﬁmm AILWITONATNLITLIUUNN uatAEwI I T IONTIN In
- - - L] 1 3 L 3 L] - - o -

:inuﬁ'mnmvlmam"lnnnm'lnn'nm‘mmmjmn‘lvm lumssudsvangasunng-

« - - ] v -
fiI6nT I.Lﬂ:')ﬁﬂ'I'SLIEIHH‘NHBHIVIMJ'WW:'N‘D%ﬂi Yy




w €1

- & . i L5 - [}
3. NTILTTIANTLTITNTHEATUWILOLA T IUIUNIN NORTIY 13ILTHUUNNE
-
uaelsaTsunauie
- ~- €1 ¢ = % - i
4. NIIWTVAWTTTIINTWIDIUWITDINUNNUMHLAUUNITING  IHUNU
- '3 ‘ - ~ & - - -~
INLINENTNITWANG NUNGAN U AT ININTUVEIIASTAIUATUNT  LUUNYU
- L « - o v v = g ]
5. NIWNWIUAMULUUANEY T TTINGIWIN UNANBTNA FIWINT 3 IV
[ - - [] [ - - - .
LURREETERLRITE ﬂnm'mnw'wguwmu-m:mnn'1 srugealninnniant 198 ury
']

- € - - . (g - € & L VI T
WITUITHNTDIWTIDIANIUILUIUAY  TURTERNUIUIRNITUINWISDIAT ; WNBLRINT i

o “ A - -
WHAARIIIAN T TUWN 24 NUEIEU W?S?’!ﬂ‘ﬁﬂﬂﬂ'ﬁ 2472

R -y e . - - ¢ [
wizrgnImenm lensansenen e Tgrnansuwnsing  sulasy
< - ' ¢ o - : 411
WITENQMIY WIZTITUAIMMINITUwWNE Ing *::mcmmglummmnwm

4 » - - ¥
g ingnrwgnetnmu amnsnsen

- o~ gy

“all 73wy wwlend u 1IN
v

[ X id X ]
gﬂn'mnmmaanusu‘lﬂ untouaslansman iy

o~ - - -« el ~ - - o v K
1“1501“1%7] 24 nueeu 2519 nmumummnﬂmmuﬂum:'ﬁuﬁ
™ - - - ] - -
YOIANAINTTNVNAIGILAT Dflﬂﬂlﬂ‘]ﬂﬂ‘ﬂd WITUTNINTTUN WLUIaULY 47
(% L3 - 4 - - = ]
‘IHWT:V&'(IEW'I 1‘4“11\!'DUJﬂIH:L'YIﬂHﬂﬁT?LtW‘ﬂEIHHW?TIB'}MJI.‘D‘UJI?IN YOWTLTITINIU

-~ L] B ] b L3
WTST}‘D"]‘[TT'I'INﬂ'I'lU’UCIﬂHYJﬂWT:ﬂ’:ﬂlWl‘i\?ﬂTllJN'ln!ﬂBMiﬁ WITUIMMN ‘ﬂ']W?:V:I'ﬂﬁW'I

v a v v ] ~ - - (O] - .~
NIVOIBTDUDUNA U BNNTIMN VBT YAIIWTIIYY I IBIINAINTEBITANTIUM Wl
PO - - ¢l s} . - - -mi o
seaandDg B MWLM WITIATUNILA A 019ILNTIMNTWAWYIUIALN 7 NN

- - . = v - - - AL
gelnlusanssanuwazlonmuinisuisnndaznim  salunanIzaQyInouLIgns
mamtmﬁwmawmnunﬁnwluiuﬂmnw'[u"uqnﬁmrm?n'm AINIIMIANTIN

v ¥n - v
navmelifinstatismld sondszmaney

2 7 (]
AWARIAWATEUNDY UDIATE




NSNSNNUAMSIANG 185

BuLketmn oF CnidNo Mai
AZ7O0CIAE0 MEOICAL /Cience/

Vol. 9 No. 38
September 1976

- 3 o
LNAUANITLLWNSTWRINTRIUIING

(£
ua3 fpﬁﬂlﬂﬂ'ﬂ'lﬁu

P « - ) . - M v - -
INAUA N7 UWWNE BVTITETIUIINT LUY 1-7"]1“” F;lﬂul"iﬂ']ﬁWMQ:nﬂﬂNUqﬂ‘ 16 U

14nnmn:?ivhnnmwLtn:’n"n'meﬁmmnﬁn
NN AR AN IUWNE LI HB 1T W
Vssine svagaransy niseam e iy
;}ﬁdu?q A13ANHEY 1N 1 §OIUU INATA N5
WANE 909 8WIIFOIDIINTTL TOINI UL
qﬂﬂMﬂﬂuﬁn’fﬁ: UINIT N9 AU NTIT UGS
29ulumpI UJun M 989 public  health
laboratory, hospital laboratory, nmu‘u’n"a
mamaunnenlsang - lnsawizetigge
wias U1 N13 1513009 wen 91 924 3
U3 n13ftiapun’ 9N NITUINITINTITNIINL
AUINSON 11U MINTINUNN, 8IS
nittloy, WAMAMMAME  UATEIMITAAN
naweg luvioanain  IFwnALANITWANE
uormwng Yazguasla 3in 8unis vo9

UTanAanI w8 IMIINg

- - [ 4
N3 NWY INARANITUANY 14 ENT1—
- - ] -
0IIINT NAINUANAIINLIZULYBITUNS

any an1sanszey o (To) nsfinmiees
ANIITEIWIANT Lﬁna:t?m?nmﬁnmq 5
subunull wedSeuld s 3 wioow 1
13 1 AEnNINOUAT IV pj\'r';phum'mﬂn
fisounoluaunae 16 1 dademunin
MIfnEIey  weRumIssuna: inTu
Yszmiemsuns ONC (Ordinary  national
certificate) T lUusznovendnls o
noan1afine na 1u waIngias wie aoiu
InerwEnT  sroassuIEeu A 8n 2 O
Lﬁaﬂﬂud"m%m ANC (Advance national
certificate)  IWIAMITIAL A ﬂqnw"wﬁ
Fou lusvasiuniiniwesniToune
AMIINYINENIBANILY N1INMIANGIRY WD
smuussnnsm lusinslasluinisnounn
Wweanwieudasing Wemmngiey 19
narneIen 3 0 naglasudTgying @
TN USTIIUBLING STNNIIHBLATY
Wondeouaty 3 0 wnmeIneamand

» - 4 L - - 4 '
ﬂ'lfll"l!ﬁ'l'““!l'l, ﬂnl.ﬂn'"ll.lﬁ'Iﬂﬂ!llﬂ’l?l'l\lﬂﬂﬂl‘lﬂ\l'lﬁﬂ




- ' - o “
QUNNIINBLEDILALNOLINOATY 3 LAY IND
foulstew 160 woudwszeuls N
L | |
AANEANATINAT MBI UJUN 11T 983 199

WOILIN, SOWUINE  warmesguens

0510 wamaueaane lnuiu
NEUUTYNIM 4,000~ 6,000.—1M N
wiauszeugn u \FEu M1 M0 Y
pIMNEnE 2 7% OEEUINIIMENT LT M
vl 2 1 tﬁmuuﬂ"ngnwm
INEIBIUAIILADI LTERITT AR NITUNNY
Gn 2‘3 :Jﬁ1;iL‘?ﬂuﬁ Medical microbiology,
Blood groups, serology and transfusion,
Chemical pathology, Haematology and
Virology.

VOIIMISEUATY 4 & NANAIROUIES
Institute of Medical Laboratory Sciences
'ﬂ&aﬂﬁm"nmulmqjaém'nﬁ 12 Queen Anne
Street, London WIM. OAU. Wig 11
mevIreImienT, 103y,  ewlsanny
goonaus:  luAG  miIneuYBITEuaI
FIINUABWNEIEY  nIImeUlIna Ty
(iouRaUIBUAINING AN A lnseusu
ﬂ:‘lﬂv‘iul.l Higher national certificate in
medical laboratory technology sciences
Jansaanuleusesnou iy AMLS
(Associated of  Institute of Medical
Laboratory Sciences) WNALNARANTUANE

A v -
we'ln AIMLS  mn1snssdseneve Tl

Vol. 9 No. 3

AVIITEIMIANT  HNBNINUATY 2 UNANS
LIUBING WA EABIBIY FIMLS (Fellow
of Institute of Medical Laboratory
Sciences) -&‘aﬂuﬁaﬁ:}nnuﬁmfnumnnw
Wu FIMLS dqumnq:xﬁuéimwmmz
A% 8 MILENDIN1InY N welf AIMLS
AlUBMIDERNINANEIRE LAWY
dslfumlineenit 2 0 Wenanemnus
LEHBNM I IBEINETEIL M.Sc.  wiem
M8y 4-5 1 1o lananauaammeIny
9870 PR.D.  WMMARANIIWKNENIA
omnrj}wﬁnmn‘hdmmnﬁnmn'a M.Sc.,

Ph.D, FIMLS.

~ 1 B v o
MITUUARRINTIMA I NN

e ¥ -
University Hospital S¥7UMI3eAY O uRe

- {7 -

AIMLS Tysweuranioves Uguams

gy i « -~ -~
mﬁnmq'nﬂ'lwmmamzm::nu AIMLS
HIMTUN LSRN LASWIVN T INANANTS

. -
UNNBISTUIEARY FIMLS.

NINTINTBY Institute of  Medical
Technology Sciences ﬁ:ﬂn'm"nmﬂhz-qu
- & - HA A4 1 o
AIMTAINTUNANNAOUT T8RN 4] N
Qﬁu"mznu"n:‘lﬂivnﬂqu‘lﬁlnun’mtﬁuﬁ1
mmtﬂummzn'1ﬁw"n1u11m:_]n n1390N17

[ w ol v o e
UITAMNINGI) 293 SO LU H VYD)

Tmin lnTum e um u Indmnemlug



September 1976 137
NII0OUABY UBNIINMITUIYNATINTAY soiunanasn Lz Uazgn 2y Yssnn
TudTunausaasnItueun17UsEnaan1sxan uazman‘s%ﬁfmﬁuw'ﬁn'lw{nnmhn‘rm:n"u
wIeatioinTesld luvosjunnizvesaundn Ysunaluovneeiminnionnie
LOAR1TD 19D 2. The Gezelte of the IMLS., vol.
xx, no. |, Jan.,, 1976, p25.
1. Medical Laboratory Technician (HSCIO) 3. The Gazette of the IMLS., vol.
The Department of Health and Social xx, no.2 Feb., 1976, p78.
security, Her Majesty,s Stationary 4. The Gazette of the IMLS., vol.
Office, September 1972. XX, no.3, March, 1976, p95.

- - ¢ 4 1
@IBNNTAILNAUANISUNNULIEBI NN
' - Y

Tﬂsmamqnm‘ﬁnmwmu




| Electrodinary!

Here 1= the extraordinarily versatile electrode instrument from Orion Ressarch,

he Mode! 407A Specific lon Meter, Choose any elecirode = specific ion, gas sensing,

recox of pH, Name your method — special scales for pH measurements, titrations, dil'ec! &
reading of 1on concentrations and analyses by known addition and subtraction methods.

Usa it anywhere ~ the 407A operates on line power and rechargeable bnw-

Supernumerator!

Here is the ideal ORION pH millivolt meter for routine lsboratory pH's,

titrations, and ORP measurements. The model 601 has the superior

numerical displey that's bright and clear, resdable from almost ahy
angle almost anywhere in the room regardiess of lighting conditions.
This meter features superior performance as well — foljows changes

in pH instantly, and gives stable readings to 0.01 pH.

ORIOM is the world's leading maker of specific
ion electrodes and instrumentation. This

technology has been used in the model 601
to produce the finest, most reliable, general
Ppurpose digital pH meter available.

ORION RESEARCH

For more information pilease contact

SIANI MEDICO SUPPLY CO.LTD. U51N desIMBiln AWWANE sin
26/3 aUMHWMENT  NFOMWHWUTUAST
Tns. 35797, 37433 #a 191.192

Tnsiazen : wifln ngommw,

26/3 MAHAESAK ROAD. BANGKOK
Tel. 35797. 37433 Ext.191.192
Cable address: MEDICO BANGKOK.

UNION MACHINRY LIMITED PARTNRSHIP
General Importers & Exporters

1/2 Chukapﬁtpong Road, BANGKOK ; Cable Address: UNIONMACH.,
P.O. Box 2041, Tel: 810185

Supplier of Scientific Laboratory Apparatus, Teaching Aids
Industrial Machinery and Tools, Medical Equipment

and Hospital Supplies.




NSANSINNINMSIANG BBk
DULLEEN OF CridnNg MO
A/OCIOTtEe0 MegiCoL /ciencer

Vol. 9 No. 3
September 1976

NOTES ON SPECIFIC ANTISERA TYPING OF
PATHOGENIC E.COLI

at

Public Health Laboratory University Hospital of Wales
Heath Park, Cardiff, UK.

by

Netr Suwankrughasn® B. S.c (Med. Tech.), Cer:. in Imm.

A routine identification of pathogenic E.coli hasbeendonebya maiching

antiserum typing. With the enhancing of 0.85% sodium chloride as an accelera-

tor, a specific antigen-antibody

ance of cell-agglutination. At a suitable dilution of antiserum
pathogenic E.coli can commonly be ideniified by employing a

tion assay. The present studyv is to

amongst pathogenic E.coli isolated from

Nutrient agar media.

MATERIALS AND METHODS:

Approximately 100 grams of animal

food were added to 200 ml. of
nutrient broth and incubated at 37 C
for overnight. From the overnight

incubated cultures, a subculture was

made onto a MacConkey (Oxoid) agar

plate and incubated at 37-C for

overnight. On the MacConkey plate

compare

animal

reaction is generally exhibited by the appear-

the unknown
slide agglutina-
the potency of agglutination

food on MacConkey and

any dry lactose fermenting colonies

suspected of E.coli was examined

and determined by typing with a specific
E.coli

antisera of enteropathogenic

obtained from a standard Laboratory of

Central Public Health Laboratory in
London. A portion of a positive E.coli
colony was then transferred onto

Nutrient agar (Oxoid) plate and incu-

" Department of Microbiology, Facully of Medicine, Chiang Mai University.



149

bated at 37 C for overnight. Colonies
on Nutrient plate were again confirmed
by specific

enteropathogenic  E.coli

antiserum typing. Ail typing procedures

were performed with slide agglutination

assay.
RESULTS

Thirty two out of 8513 E.coli
cultures from both MacConkey and
Nutrient agar plates were typing and
found positive for pathogenic  E.coli
as showed in Tables 1 and 2. |In
Table 1, there were E.coli colonies

that grew on MacConkey and Nutrient

media but  only from MacConkey

medium gave positive serotype to a

single polyvalent antisera, e.g.,Pl, Pll,
Plil and to double polyvalent as well
as triple polyvalent antisera. As showed
32 strains from colonies

both

in Table 2,

cultured on MacConkey  and

Nutrient agar plates were positive to

E.coli antisera of Poly I. Poly Il and

Poly Il also yielded a positive results

Table 1. Results of specific antisera

and Nutrient agar.

Vol. 9 No. 3

to an individual ~ serotyping. . For

instances, 10 strains out of 32 were

positive to somatic antisera 086 and
0114 respectively. However, an individual

strain of 32 gave positive with dis--

tinguished somatic antisera of 026, 055.

0127, 018ac and 0112ac.

There were 38 colonies that

cultured on MacConkey and Nutrient

plates employed for pathogenic E.coli
All

MacConkey

typing purposes. of them however,

those from medium

only
exhibited positive serotype

Poly |l Poly lIl.

to Poly |,

and When

an

individual serotyping was performed,

however, 33 of 38 isolated colonies

demonstrated a positive to one serotype
and five 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 of
Poly lil. Ten out of 33 E.coli were
positive to O111 and ©O124 antisera
of Poly | and Poly Il respectively.
typing of pathogenic E.coli on MacConkey

Serotype positive on Mec. agar but negalive on N. agar
No.of suspicious| Serotype + ve | P.I | P.I ‘ Paill | Pt | Prginn | paigi 1 PA=lll | Two
E.coli on Mc. and N. i" | 1 Sero
| ager , ‘ | 1 | Type
531 32 12i3|a|5\9]1]2i5
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Table 2, Positive of pathogenic E.coli on both media (Mc.&Nagar)

"No of Poly |

Poly I Poly Il

0127 | 0128 | 018ac | 0112ac | 0142

E.coli |026 ossromlome 06 | 0114 | 0125

2 5.

|
| |
|

| |
| |

32 1|'1]3
\

4!141i1 4
|

Table 3. Positive individual serotype en Mec. but negative on N.agar.

No ' of Poly | ¢ Poly I! : | Poly i
E.coli 026 | 0111 | 0119 0114 0125 | 0127 01zs§omac 0112ac (0124 0142
] | |
33 3 ) 1 1 I 2 2 } 2 5 | 9
| 1 |
| J | |
DISCUSSION from MacConkey agar plates (Table 1)

The cell agglutination reaction is
the most widely wused methods for
the identification of pathogenic E.coli.
The diagnostic antisera generally contain
a stock of polyvalent antisera of two
or three combinations and commercially
available. They also contain a combined
antisera specific to individual entero-
pathogenic E.coli serotypes. In this
present experiment three pooled an—
tisera of O type antibody at the
dilution of 1:260 and 15 combined
individual antisera at the same dilu—
tion (1:?50) were performed upon

unknown E.coli. Seventeen colonies

exhibited cross reaction polyvalent
antisera whereas none of coionies from
Nutrient agar plates (Table 2) demon-
strated the cross—reaction. From those
incidences, some ingredients in
MacConkey Medium  may stimulate
the growth of E.coli that having the
overlaping antigenic determinants reac—
ted with many enteric pathogenic
E.coli antisera when compared with
E coli cultured on Nutrient agar medium.
However, the unknown gradient(s) in
MacConkey medium remain ‘to be
determined. Seventy eight of 513

isolates cultured on MacConkey Media
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gsve a positive sero'tjfﬁes")elther to
polyvalent antisera or to individual
antiserum however 32 of 513 isolates
those cultured on MacConkey and
Nutrient agar plates were positive to
polyvalent and to individual antisera.
The present experiment indicated
that higher numbers of positive sero—
type E.coli were from culture on
MacConkey agar when  compared to
the numbers of E.coli from MacConkey
and Nutrient agar media. These results
may due to the false positive that
happened on E.coli colonies grew on

MacConkey medium,

I -wish  to  thank - Dr.. CiH.L,
Howells, Director of Public Health
Laboratory, University  Hospital of
Wales, Heath Park, Cardifi for
permission to publish this paper. |
am indebted to Mr. R. Liddington
for providing the  materials, and Dr.
Anan Phuangsab for revision this

paper
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ABSTRACT :

An attempt to purify HB Ag from B
Ag carrier s sera were carried out by
passing the HB Ag containing serum
through sephadex G-200. The resulting
eluates were examined for HB Ag and
any other contaminating serum proteins
using counterimmunoelectrophoresis  and
immunocelectropheresis. There were  at
least four diiferent kinds of serum
proteins in the HB Ag containing
eluates. Athough the obtaining HB Ag
from sephadex G-200 were not abso-
lutely pure but at least most of the

serum proteins were exciuded

Vol. 9 No. 3

Studying the HB 'Ag carrier rate

" in 'the medical personnels, it was iound

that the HB Ag is positive in physicians
and medica! students (the fifth and sixth
year) 12.5%, in nurses and nurse
gids 8.73% and in medical technolo —
gists and laboratory technicians 3.13%.
There is no diiference in HB Ag
carrier rate among diflerent sexes

and ages.
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DICHLOROPHENOLINDOPHENOL (DCIP) PRECIPITATION TEST

Panja Kulapongs, M.D.

Torpongs Sanguansermsri, M.D.

Suchada Tawarat, B.Sc.
Greg Mertz, M.D.

ABSTRACT

The blue dye, 2,6 dichloropnenol-
indophenol (DcIP) has been used
successfully in the screening test and
the quantitative assay of erythrocyte
G-6PD, Glutathione reductase (GSSG-R).
and 6-phosphogluconic  dehydrogenase
(6-PGD) activities. it:was later noticed
that when DCI!P was added” to the
hemoglobin E  hemolysate the gross
turbidity resulting from hemoglobin
precipitation occurred. Based on  this
unusual phenoxﬁenon, the DCIP precipi-
tation was designed. The authors
investigated the sensitivity of this
test as a scieening for the presence
of the two most commen unstable

hemoglobin mutations in Thailand. Three

characterist'c  absorbancy curves at
800 mu due to the presence of
hemoglobins E, H, and A/F are
established. This simple spectrophotome-
tric method is of particular useiul
for the mass screening test. The
presence of either hemoglobin E or
H can be dstected within 60 to 90
minutes and its exact nature can be

determined within 3 hours.

INTRODUCTION

The knowledge that the blue
dye, 2,5 dichlorophenolindophenol (DCIP)
(reduced) by

reduced glutathione without artificial

could be decolorized

electron carrier has been used as

the basis of the ‘quantitative assay
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and of screening test for erythrocyte
3-6-PD glutathione reductase (GSSG-R)
and 6-phosphogluconic  dehydrogenase
activities (1-5). In the course ot the
investigations Frischer et al noticed
that- the activities of ~these enzymes
were not altered by the presence of
Hb. E but the gross turbidity as the
resuits of hemoglobin precipitation
occurred (4 5). The turbidity in  the
presence of Hb. E did not interfere
with the color detection of activities
of G-6-PD or GSSG-R but did result
in increased absorbancies at 660 mu.
In contrast, hemolysates trom individuals
with Hb. AS, SS, SC, CC, AC, AD
and beta thalassemia with increased
Hb F did not give unusual results(ﬁ).
These observations indicated that Hb.
E is an oxidatively unstable hemoglobin(6).
It is speculated that this instability of
Hb. E resulting from interference by
the mutation with the dimeric contact

between the alpha and beta chains.

It was felt that this unusual

phenomenon which appears to be a
result ot direct between

DCIP and Hb. E may be useful in

interaction

the detection of the presence of Hb. E.
in our population. We are reporting

our experience with a simple spec—

Vol. 9 No. 2

trophotometric procedure based “ on this

* phenomenon in the detecfion * of the

presence of hemaglobin E in our clinic.

MATERIALS AND METHOD

Blood samples were obtained from

.20 normal adults, 8 child|eh and 2

thalassemia Hb.E
Hb.AE, 5

children with beta thalassemia major, 3

adults with beta
disease, 3 adults with
adults with beta thalassemia major,
3 adults with beta thalassemia trait
(AF). 8 children with alpha thalassemia

Hb,H and 3 adults with alpha

thaiassemia trait. Five miltiliter of
blood sample was added to !t ml. of
ACD solution and kept in 4C
refrigerator to be studied within 60

minutes,

WORKING REAGENT. In a 570

ml. volumetric flask add 4.36 gm.

(7.2x10°2M) of Trizma base (Sigma
Chemical Co.); 2.68 gm. of EDTA
Na,.2H,0 (Fisher Scientific  Co.);
27.6 mg (1.9x 107*M) of dichlorophe-
(sigma Chemical Co.);

(Fisher
Scientific Co.). Add distilled deionized

nolindophenol
and 50 mag. of Saponin
water, adjust to pH 7,5 at room
temperature with HC| and add  water

to the final volume of 500 ml
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PROCEDURE. Blood sampie is minutes at room temperature before
centrifuged at 80x G for 10 minutes being placed in a 3?'C water  bath
at room temperature. Five milliliter of without further mixing or agitation. At
the working reagenl is transferred a specific time interval the cuvette
into a 10x 75 mm., giass tube (cuvette) is placed into a  spectrophotometer
followed by 0.020 ml. cf sedimented (Coleman Jr. 1l,  Model 6/20) and
red cells from the bottom of the the absorbancy at 800 mu against a
centrifuged blood sample tube, mixed water and buffer blank is recorded.
by inversion, allowed to stand for 10
RESULTS :

The results of absorbancy change of the reaction mixtures t’hemolysates‘

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

O.D. READINGS OF REACTION MIXTURES OF HEMOLYSATE + DCIP

I INCUBATION TIME (MINUTES) ,

SUBJECTS NO. T T - |
60 90 « 120 |

NORMsL ADUL’S 20 |o0.085 £ 0.006|0.111 £ 0.026'0.1791' 0.035
BETA THALASSEMIA TRAIT 3 '0.084 £ 0.007]0.128 + 0.022 | 0233 * 0.041
BETA THALASSEMIA MAJOR| s |0,084 X 0.005]0.133 £ 0.043 |0.193 * 0,067
Hb. E TRAIT 3 |o0.216 £ 0,054 |0.286 £ 0.068 | 0.332 £ 0.059
THALASSEMIA  Hb, E 10 |o0.244 £ 0.054|0.339 + 0.055 | 0.349 = 0.052
THALASSEMIA  Hb. H 3 |o.137 * o0.065|0.204 & 0,062 |0.276 = 0,036
ALPHA THALASSEMIA 1rait! 3 o089 £ 0020|0112 £ 0.028 | 0.176 = 0,087
The variation due to  different At the present time the O.D. reading
degrees of anemia is eliminated by of more than 0.108 at minutes and
the utilization of sedimented red cells 0.'68 at 90 minutes of incubation is
{which has the hematocrit value of strongly indicate  the presence of

approximately 72 Z). As shown in the
Figure |, three characteristic absorbancy

curves due to the presence of Hb. E, Hb.

H and Hb. A and/or F are established.

hemoglobins E and H {95 Z confidence).

The exact nature can be ootained by
observing the absorbancy curve 2-4 hours

later.
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COMMENT

The absorbancy at 800 mu is
used because at this wavelength the
spectral contributions of both hemoglobin
and DCIP itself are minimai (6). The
increased absorbancy in this test system
is paralleled by a decreased residual
hemoglobin concentration in the centrifuged
supernate. in a given blood sample,
the occurrence and degree of turbidity
is reproducible and is not abolished
by thoroughly destromatizing the
hemolysate. The change in absorbancy
is directly proportional to hemoglobin
concentration (at a given DCP con-
centration) and to the DCIP concen-
tration when that of hemoglobin is
kept constant (6) Precipitation is

proportional  to temperature (varied

between 4C and 45'0), inversely
proporti-onal to pH (varied between 6.0
and 80), and somewhat more marked
with 7.5 x 10°2M Tris buffer than in
equimolar phosphate  buffer (both at

ST.C, and pH 7.0). The washed
precipitate which 1s insoluble in water
could be dissolved in 0.1N HCI and
showed the Soret absorption bands of
porphyrins with additional shoulders at

541,576, and 830 mu.

T TP
185
Three  characteristic absorbancy
curves are established. The normal

individuals and those with  beta
thalassemia disease or trait exhibited

a flat initial curve until 90 minutes
of incubation when the curve rose
sharply during the following hours
(see Figure I), and may be called
A/F curve, The presence of hemo—
gobin E in the hemolysate is charac—
terized by a sharp rise in the
absorbancy  curve

reaching almost

maximum or maximum reading at 90
minutes before leveiing cif (E curve).
The presence of hemoglobin H s
characterized by the moderately high
initial  reading then tollowed by
continuous rise of absorbancy  curve

similar to those of A/F curve.

It is evidence that this simple
test will be wuseful as the rapid
screening test for the presence of
hemoglobins E and H, the most
common unstable hemoglobin  mutations
in Thailand. At presence, we consider
the initial absorbancy reading of higher
than 0.108 at 60 minutes of incuba—
tion or 0.168 or more at 90 minutes
is the indication of the presence of

cither hemoglobin E or H. By foliowing

>
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- “thé " individual - absorbancy curve  during
the next few - hours, its exact nature
can be determined as

of -Hi “Tihe

hemoglobin E

further modification of

this test to serve as a rapid semiquanti—

tative test is under investigation.

Ghd
HRIR R
v

1uNINI2INUY  Screening  WAT

- -~
Quantitative  assay WEMIINIMYeY
Erythrocyte G-6-PD, wlutathione reductase
(GSSG-R) UsLW1 activity 993 6-phospho-
gluconic dehydrogenase (8-PGD) U11ng
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' - " A =
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&
§737M 1 Absorption spectra of folates and folate analogues.*

Compound pH max (nm) E max (mol.) x 10-3
Folic acid 1 246 296 20.4

1 247 296 12.8 19.7

T 282 346 27.6 2

11 25656 282 365 26.5 26.3 9.4

13 256 283 365 24.5 23.4 8.5

13 256 283 365 26.9 25.9 9.4

13 256 284 366 24.6 24,5 8.6
1 0—formylfolic acid 1 252 321 21.8 7.6
7 245 269 348 20.0 20.9 6.7

13 257 366  31.6 6.8

13 256 366 31.8 6.8
Dihydrofolic acid (DHF) 1 256 282 19.9
1 283 15.4

7 224 282 304 32.7 28.4
7. 225 11282 304 244 22.4

7.5 283 306 19.0

11 284 22.6

13 284 306 27.0

13 288 306 18.2

13 241 285 309 20.4

5-methyl-5,6-DHF 7 290 31.2
10-methyl DHF 7 284 305 30.0 30.3
Tetrahydrofolic acid (THF) 0 267 202 6.4  20.6
i 271 292 21.4  19.1
- 3. 215 |:270. 200 ' 40,8 . 264 228

7 220 207 31.4  20.1

7 297 22.0

7 208 28.0

7 298 25.0
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Compound pH max (nm) Emax (mol.) x 10-3

T2 298 28.4

7.5 298 22.0

13 298 26.7

13 290 2 2446
5,10-methylene THF 7.2 294 32.0

7.5 295 25.0
5-formyl THF T 285 37.2‘

13 282 28.2
10-formyl THF 7 258

13 2863 15.3
5-10-diformyl THF 13 266 171
5-formyl-10-methyl THF 1 281 314

13 294 314
5,10-methenylTHF 0 290 348 26.5

0 288 345 13.5 26.0

2 283 352 11.8 25.0

3 263 281 360 25.1
S5-formimino THF 7 285 35.4
5-methylITHF 7 240 31.7
8-dehydro-4a-hydroxy 5-met hylTHF 0 290 17.8

2-Dimethylamino-2-deaminofolic acid 1 245 203

13 278 387
10-methylfolic acid 1 250 307 13.9 25.0

7 282 301 26.0  26.4

13 256 302 368 262 269 9.6
Homofolic acid 13 255 281 365 246 195 7.9
@ -methylfolic acid 13 265 286 365
3"-bromofolic acid 1 296 21. 6

13 266 282 366 26,2 26.0 8.9
3-chlorofolic acid 13 266 278 365

3"-iodofolic acid 13 255 280 365



176 Vol. 9 No. 38

Compound pH max (nm) E max (mol.) x 1073
3 ,-6 -dinitrofolic A 13 258 367
3’,~dichlorofolic A 1 280

13 256 3656
3,-chloro-10-methylfolic acid 1 303 1347

13 267 280 362 27.6 18.6 8.4
3’,5 -dichloro-10-methylfolic acid 1 318 127

13 252 363 28,2 9.2
2-hydroxy-2-deaminofolic acid 1 298 17.8

13 280 370 26.2 Tl
4-amino-4-deoxyfolic acid 1 244 299 365 18.6 2180380
(animopterin) 13 260 284 370 28.5 26.4 8.6
4-amino-10-methyl-4-deoxyfolic acid 1. 288 307 17.3 19.7
(amethopterin) 13 257 302 370 28.0 22.0 7.
4-amino-2.-dimethyIamino-2-deamino-4- 1 2568 203 350
deoxyfolic acid 13 275 397
4-amino-3 ~chlorodeoxyfolic acid 13 260 280 369
4-amino-3, 5 -dichloro-4-deoxyfolic acid ! 280 335

13 259 370
4-amino-3 .5 -dichloro- 10-methyl-4- 1 240 330 28 12.1
deoxyfolic acid : 13 258 370 25.6 7.6
4-amino-3’-ch|oro-10-methyl-4-deoxyiolic 1 242 282 336 20.5 14.4 11.0
acid 13 269 280 370 28.3 18.0 7.5
: 4-aminp-3'-bromo- 10-methyl-4-deoxy 1 241 283 336 214 144 10.8
folic acid 413 9260 280 370 928.2 17.8 7.5
4-amino-3 -bromo-5 ,-chloro-10-methyl-4- 1 240 332 26.0 11.9
deoxyfolic acid 13 257 372 287 7.9

-
modified from Blakley, 1969, and Gapski et al, 1971.
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4
@131N 3 Chromatography solvents used in the work of Table 2

Solvent system Composition
L O.IM phosphate buffer, -pH 7.0.
2. n-PropanoI/ammonium hydroxide (s.g. 0.88)/water,
200/1/99 (v-V).
Made immediately before use.
3- n-Butanol/acetic acid/water, 4/1/5.

upper ' phase. Equilibrated for

18 to 24 hour

at room temperature before use.

4, 3% (w/V) aqeous ammonium chloride.

All chromatography solvent systems contained 1% (V/V) 2-mercaptoethanol

as anti-oxidant..unless otherwise specified.

anHa

2.4 Radioassay VaNN13TBII5UA
Tnosariants A wu a1 Tuun 3 Tusnuds
813090 folate 1210 wor mawsmasn
N334, folate w (Ghitis, 1967) 13
AIAMBUIRS  FIUUOTMINIIEINIIALEN
DIWMINTUNNY  folate  unalh uae
lnen13ly  radicactive folate %2830
im0 lE lun1insae 2am U3 1es
folate 1n Tﬁu_mﬂ‘fin”ﬂ“u _folate  lu

U3NI0UNT 4] NUUGINAIAIN  §IMTUNIIIL

folate gan’:ﬂummzmamswzmwm;
UINIMUAINAINAN folate  INAIINT

-~ L v . o 1
920329MANT LN INBNI3Y 1n s

radioactive folate 831U371M3uM7 q N

s 4 o A v
~ FAINDIINNY folate VLTIRENTIVVILLAAININ

nanumNiogsnnvazuiile  uan
nﬁﬁﬂimm radioactive folate @801
‘[ﬂf.lh‘f activated charcoal M;ﬂﬂﬁl'ldsu
Wae radioactivity 983 folate lLE1I0Y8M

¥ - . -~ -
wusousasuulanzg 'I?JﬂUlJi NI 183
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folate M319zN399m 9 9321 lwisreasa
8979 standard curve W8T NI
909 folate “lﬁér‘a%%ﬁ'li’Tnhn‘%'xﬂﬁfn’uau;
NInaEung s Ll wnnes 18 Tt 10w wats
u'fmmnu”aaz,}:1u1:wi1on17ﬂ1"hﬂ1‘ INTINAT
(Waxman, Schreiber and Herbert, 1971;
Rothenberg, daCosta and Rosenberg, 1972;
Archibald. Mincey and Morrison, 1972

Tajudin and Gardyna: 1973)

- ¥ ™ - -~y

AINUNINIUTIONBLATDIIT A1) *)
- . - . -H Ve ' =
3 liwmweulaluny unnswsog e

w v - - ' v
ﬁjﬂ“uﬂaﬂﬂ"dﬂvl NINRIIUU

- ~ -
3. AWBMINNTNINGT  (Biological me-
thods)  l¥usylemt Ifindmsunisnsaam
Y3mees foiate luE1T9I533N0 Ing

@WIZIINETUTHANE WM 25073119

- - =

= k - v o .
TIANBIUUNI LUL NABYU 2790 AN LW

- i i -
LRITIULEEN uhﬁ WWIWAILITINNU

- -~y
3.1 Chick assay LUMNITNITYADU
. = ‘s ) gwa o Y a '
':J'lﬂﬁnmmnLm:um‘l'ﬁwqa CETETORY Y
& - o~ o . v ma e
wunues lEAUMANNIIE MIVITNITULL U
[ -~ (| ] Y el
ae lvaninsmungy 4 uesassniseIms
-y - - o '
nluna1Inis sa:eni'ﬁn‘l".'nm;u'l'ru:n'ln
] “ o W o= M -~ -,
NANVMUALUNGUNLGEINILOIMIT UALNIINIU
folate UT31mn1a 4 nu Insmufgnun 14

vk ] v -a
anlnngudue I8eIRIBeMNINENIU Ustnoy
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TWIRITINADINITIENT  folate WRININLAHD

' ' B - fd '

::n\lnmmuﬂ'::mm 2-3 a'mnﬂnmm'mn‘.n
L]

a5, & ¥ w -
nﬁ‘Nﬂ'N'] AIMUIMUNUGILEEY  Standard

cuve e l¥ lunnamwanmiSunann

npIms wln

3.2 Microbiological assay tﬂﬁni‘m
AnaFaanelneninaes W TNIL A2
n83M3 folate Iunamaiginulnlu culture
media MUTIWN folate  VINUWANEIT
folate TutlTanman 4 Welsidw Standard
curve WaHANNI08 WATNINBINIWIng Ul
culture tube du ] i18YIN38UMA1 0.D.
989 culture WAINILAINITOAIAI Standard
curve WAYMITNIMIBY folate  lumiam
ngIn1InIaam e :im:“uq‘n%’w?i'lﬂnun")

1 ﬁa:ﬁn;:lin*mﬁwmmmu UOZAINN DI

- ] o ' -
13 folate ¥03nYWULLNY < N laiinion
v w . =l
nundanalaln @171 4 (Ratanasthien,

K., 1975)

ATNITATI W YT uae A% NN B9

folate I@l’d’)h‘ microbiological assays

& - - - v
laema 7 lusnusmeresianienlels
mlg v o 1 ]
NN folate ulm‘nua%naa.munu

-
U5 aseptic addition method WAY extraction

method



180 Vol. 9 No. 3

4
®1379N 4 Response of folates on various microbiological assays.

Compound L. casei S. faecalis P. cerevisiae
Pte - + -
5-CHO H4 Pte - - -
10-CHO Hj Pte - + -~
PteGlu » + -
PteGlu; + + -
PteGlu3 % &, =
RPteGluy 3, 5
10-CHO pteGlu. * - &
10-CHO PteGlu3: + - e
H PteGlu + + E
10-CHO H) PteGlu + * 3
5-CH; -5,6-H2 PteGly (&) + : ¢
5-CH3 -5;8-H2 PteGlu - = q
H4 PteGlu . + +
5-CHO Hj4 PteGlu A + +
5-CHO H4 PteGlu? + + B
5-CHO" Hjy PteGlu3 + - +
5-NCHO Hy PteGlu + + *
10-CHO Hj PteGlu + + +
5,10-CH? -H4 PteGlu ] + -2
5-10-CH=H4 PteGlu: # + +
5-CH3 Hji PteGluw 1 - -

4a-OH-5-CH-3 4a, 5,6,7-Ha4 PteGlu e - 1

(£) indicates results are negative. when ascorbic acid was omitted!
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W3S NTULULINUSE NI folate
luminig 4 szaosimaunoulunisadnm
613 folate BONNININAIINABINITUNALN Y
Iﬂﬂm'm"ulu autoclave ,15. C 10 min. WRS
1o ascorbic acid Lﬁun"w"wnnnﬁgmtﬁﬂ
WBIInN1IsaumTes folate WIBIETR
many ( autoclave ) thannnznanlysnu
senld  daulunsmdSuvunsoniusznas
ofEMINaMIaeIn vl mIn odnsn
o8lu aseptic condition uazIsnITalylf
AEWMILRIBTREN  WiDevINEINIIaL
n‘qaaiu‘lﬁ‘hiﬁmmu"nun:iﬁﬂmsgmnﬁmm
617 folate BuitiaanITINMINK1uT 91987

NMIN1TANABE 1A TUTN

-~ Y. - A -
ARALALITNIT  uLNIINLAIBINEN
4 ]
o @ [ ~ & v
nuuluvssujunnimmalusanene luae:
nEIIAM
— Folic acid (pteroyl glutamic
. .~ -] *
acid ) dwmtvulyinu Standard (i.e. il ]
1n9n BDH, Sigma, Fischer).
— O. IN phosphate buffer pH 6.1
— Universal containers u?n test tubes
YUIN 16 x 125 WID 16 x 100 WN.
- - - -
nudwauuunsay  ( Tavewsowaranany
NI )
¥ & 1 [
winaudmlvgszly double glass—

distilled water
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— Microorganisms; L. casei, S. faecalis
or P: cerevisiae i.e. m'lﬂ”ﬁnn

National  Collection of Industrial
Bacteria ( NCIB )

Torry Ressarch Station , P.O. Box 31

Aberdeen AB 9 8 DS, SCOTLAND.

~ Water bath ning uiimnisanay
auguunil 1a

— Culture media UfY assay media
A MiLuAnTTANTe s aTNInDIN3 1

— Spectrophotometer

— Autoclave

| e e ~ -2 I Y
MIaTuaIENFWI UMY luvesjia
msneslallasnianes

- ' - + o
UENINIAAN ] NNAINIUAILYW
ﬂ"ln"mi:mjﬁmi'lﬁ microorganisms Tuuny
-~y 1. v B v Xl
1NN contamination AMUUIABINIG HAIW
& = A -
INNMU microbiology WASNAYILWENY
i - E 4
mmmmng"l.n'n culture V1 BB UINEN T
- v - ¥ -
YININIT sub-culture Lmamg'luuuunnm
v ¥ a- - - . v
mmiely AIUUIBMINATGAG MTUMDI
- - v » Ha's
Ugunn13nneanisan namInaans un lne
- * - -~ o
NI’ culture NNBINIT1EIINWBI UGUANAY
- g v @ ™ - T
o iveudsziuey  dwitld
- fm w - ol
ﬂmmlmﬁumm’mﬂ 29 lovauasy Lagu
3 - - - L]
N7 ANSUWNEAENT  WManIang s lue
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'«’Iﬂuﬁ'lnﬂm microorganisms ﬁn'na
- o > =
MIURINITNBINNIT  sub — culture 98I
Ny o~ w ¢
culture (S) ninumna 2-3 aam uns
o » M
MmNy culture (s)  aMAINYITEN-
A [ - ™
msmuuwmmmnuh'lu;mmam: nen1Y

4 Ly -
114- culture media uu'lﬂnmm:nzmn

¥ . d o v
AAUNITNINIINARDIMUIIUIL NOIN

M1 subculture 183 microorganisms

- v A ' - 8
nngan13 lFinenss 1 culture N BB IEIm
v | 4 = .
16—18 3. unrluaus W uNeEnInIImene
- . - 1
WABINING  subculture BNATIIN assay
media e nln Cuiture (s) ﬁuu“%ﬁ‘::mm
6 ¥y lwnminuadlulu  assay tests
vk % . . H oo
NIUITABININIIAN  Culture (a) uAW
single strength assay media UStNM

1 - v A ' A -
1=3 A3 IR 1 N0 20 WWEn

wlfamln

=

MAATINEINIATFIM  (Standard
solutions) Stock solution é’mﬁj L. casei
and. S.faecalis ﬁ 10 AN. 993 folic acid
(pteroylglutamic acid) unanatulu 1,000 mi

v ¥ & v

volumetric flask NaeuINaulnely NaoH
o« v P - v om i | 4
wnuey  wetaslunmisazars nnsusinuu

Jsulilh  pH 7.0 maEnIMNBBUAAAN

‘ui,-ix .

ethanol 19111 200 wn.  wezUsuliln

Vol. 9 No. 3

- - ¥ @ v v o .
Usuns 1 ang 11nuulnu'h'lun‘ W 4 7.

(10 g/ mi)

- -~ &
®§IMTU P. cerevisiae T4 20 NN, 183
2+ folinic acid ( X 5-formyltetrahydro-
e v -
pteroylglutamic acid) TI9:N0IN biological
activity 10 ¥n. ua0ea1elu 27 ascorbate
. .-
water 1 807 (10 _rg/ml)  9INUULLY

o & Al
nulugamen 9 nudungaaslsine

~ o He vo o * oo
2 09 3 WA, m:r.nuulmnunlug AL
. v @ -
(—20 %)  uszas1lEnwesnyIeeanly

31796 1 990 Working standard

_ Lqﬂﬂe Stock standard 1/100 n"'m
phosphate buffer pH 6.1 (ﬁ'lmuu extraction
method) WUazAI8 27  ascorbate water
( W/v ) §WMIU aseptic addition method

(100 ng/ml)

l'I.'lWJ“u P. cerevisiae 'huﬁmﬁnaﬂa
stock standard 13 100 921110 ARG NIU
100 ng/ml

Standard Curves

YINIT138919 working standard 138
0.1 N phosphate buffer pH 6.1 A MTY
extraction method Wa% 2Z ascorbate

water ﬁ‘mf'u aseptic addition method

paMENIu  Aouanslumsier s
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< WAl .
§13797 5 Standard solutions ®IMTU Standard curves 983 microbiological assay 038

L. casei, S. Faecalis WAY P. cerevisiae.

Standard (ng /ml)

Test organism
0 0.5 1.0 1.6 2,0 3.0 40 50 10.0 15.0 20.0 80.0

L. casei X X X X X X X b
S. faecalis X st X X X X X X
P. cerevisiae i i x X X X X X

A - - - bt
137191 6 NITNTeN Test OIMTU microbiological assay 078 L. casei, S. faecalis

& P. cerevisiae (aseplic addition)

Double strength ' 2/ Ascorbate water Standard | Unknown
Test

assay media (mi) (m1) (mi)
Standard 20 ( 1.9 0.1 -
Unknown 2.0 1.9 = 0.1

= - - o e
§73719N 7 NITNIEN Test HIVMIU microbiological assays f2 T. casei, S. faecalis

- el

WRY P. cerevisiae ®IMIUIS extraction.

e - “ A
AT NN 7 NITNILYN extract FBIHIINIDHILGY standard

Test Standard (ml) Sample (m1)
Standard 0.5 -
0.1 M phosphate buffer pH 6.1 45 4.5
Serum - 0.5

~ - L v o - . -
YOINNNIEANANITI 7 N, uaMIlUnun3e autoclave M 120 F. W38 15 UBun
1 K o . -~ - ~
N0 1 MIVKY LU 5 UM unduenienznoulusnueanluveisin centrifuge Ustnim

o -
1000xg LUULIRT 10 UIN
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=
ATV 7 U NIRNIEN Test SMIUIF  extraction

Fast Double strength 0.1 N phosphate buffer , extra‘ct standard
assay media (m1) pH 6.1 (m1) (mi1)

Samples 1.0 1.0 ! 1.0 =

Standards 1.0 - - | 1.0

MININIINARDI

n'l'n.ﬁu sample ﬁ'mmﬁu venous
blood 1naAnlY ®in  NAUIINDINTT
MILINm 10 ¥a.  SInuuvsos
Tinenudsnaluvasauna (unaer) Tg
ldamiszim 1/2 09 1 9, Ngowad
w89 aanuuultl centrifuge M 1000xg
YT 1089 15 M usausne)
serum onw a1 lugandurden  wasny
ascorbic acid(2-5 an/a.) newnazialy

nuurude (-20 ) aundissaanamesly

WRINNNIINTUATLNA NI &) Anea
malaiisusesus?  nnanisnaneslaenis
NTENUARINI0E LY triplicate A WMID
2MoM8 WNEMILIS  aseptic addition

L - .

AI39INY blank  HIMTLUAREABE 13NN
NIINAGDY WA VMAININTUABY  microor-
ganisms MWNRBINITINATLNY  (16-20
W) usaminIsmiewna lnen13in
optical density ﬁmmﬁe.ﬁu 590 nm

- -
nie n"wm': titrate WINIAMINATUIIN

n‘l‘SL;ml;ﬂ L.casei A28 0.1 N NaOH
OB IMHBITEILINN MU NNINTSTEN
standard curve WAYDMHABENNILUILIE
ng/ml 720679 standard curve  NIMIL
L. casei, S. faecalis UQY P.cerevisiae

{ v -~
uuunnahluzﬂn 1

VNI

lunInTaeamuininees folate 1w
AINFITHG MU TNGITITNT TIE9 el
14nunLANE microbiological assays WAE
nlanusgrouwivaen lnel¥  L.casei, S.
faecalis WAY P. cerevisiae mﬂimiw
mmu.muuuﬂ:-'[u-nv.manunanmu‘lmm
MmN 4 -mmsw.mn,uuunmmmmmm
wulnlilu culture Wil folate UuUATY
Jamnendousuuge 4 narlinaun
§WID L. casei uultniawm iolate I
eumavunue: S. faecalis l7a329min
OIS ] UNU L. casei WNBNIIU S-me-

v E
thyltetrahydropteroylglutamic acid fidWu
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HRYBININULANAITINININITINAIY L. casei
il S. faecalis IAUUUNTINIIIMN  5-me-
thyltetrahydropteroylglutamic acid (Johns
and Bertino, 1965) qu P. cerevisiae
W4 EAUANAINY S, fascalis  n3oN
3nfw’.mua‘l:immmm?tutﬁuin'lu culture
‘983 folic acid (pteroylglutamic acid )
W8S 10-formylpteroylglutamic acid n”augu
AUANNNTIMIN S, faecalis U
P. cerevisiae ﬂ:;ﬁummﬂﬁm 10-formyl-
pteroylglutamic acid Vi;a pteroylglutamic

-acid

185

- - -
8IMTL  folate Ny P. cerevisiae

activity uuuwui‘l'[ﬂﬂﬂia 1 Wlu  serum
WRS urine 'I:LI.J‘H 1 0-formyltetrahydro—
pteroylglutamic acid (Blair et al 1974;
1974; and

Ratanasthien et al Nixon

e ' M
Bertino, 1972) M71¥25unudn q utan
.~ ' - v &k -
venlABInI 1 9 wu  Amumnes

& ¥ a [ | =
AN NIQ”WH’TIHH‘I:NEIJHHTT ﬂ"]qe 11{1““

A o -y -
99 'Mnawm‘lnTnﬂw bioautography
!’l"JFJ L. casei, S. fascalis W8% P. cerevisiae
d o e gy ~ - -
a1 lf lagagas e 9 nuniniswnam

-
lUW antifolates (Ratanasthien. K. 1976).

m—— T
L ¢ s
\.u-‘.a(.“l“.—"
o L ~
y A -~
=]
0
=
O ~
[+
W
i}
"
-
=
=
O
=
L:’ -
i
oo ES - L. case
g ¥ T T T
12 5 10 15 20 ?{)
S. faecahs |
Ld T T T
0.5 1 0 5 2.0, el
P. cerevisiae
L] T T T
0.5 10 5 2.0 3.0
UNITS (nglml)

Figure 1 Standard curves ®MIL L, casei, S. faecalis W8S P, cerevisiae (n"'wti'm

709 standard curves 989 culture BIHUITNIM 16-20 T3.)
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Ty 14
n3l875 microbiological assays Y3

B vo &4 = o E, a . - ms
ARJULUWHADINENILNUY J': A9 AMIWIE

4 1
extiaction method WWA MDY folate N
vl o 1) 0 - - | A ]
maam InsuNneEnINI1 AN LU 939 nau
HEINMTERIINII0IAT folate 90
mﬁgnn'nm'nu 1w 202 1 11 017 AnAznau
TUsnunenis autoclave @MTL25 aseptic
L e = A '
addition method WulIBIEE A8 WYINN
- > - . 1 4
sample MU NI NIININTINARBIUU
'hwgﬂu aseptic condition ¢N7IMKANTS
- - vi - ' -
noaasnlll  An mn:‘lnmm}amﬁdnn
o b a4 « o ™ . . -
AJUUIIVUUUNDINT sample blank 81TV
1 “- - [T VRI Y | - -
une: sample  wenszlannugwineany
a1 1 omg »bE - - .
NI mm‘lnuugemu'lﬂmsamq NNIINI
R
n'!:mnmuu‘luaglu aseptic condition
- - - »
GMITUITNITINIIAIU  radioassay UUHANTT
nnonsluuannialUeneesis microbiological
|- v L amld
assays uaslun specificity mumﬁuga
&l < '
Tnvsslosuninlunil  microbiological
- | O - (] -
assays WAt WIUUNRENUNIVOEREIN
- - - -~
11nmmz§amnmammmmua uar 280

(i.e. radioactive folates)

AMTUNINTIAIM INNIUNTT  identifi-
cation 183 folic acid derivatives uyuuan
‘nnmﬂi bioautographic technigue ;dﬂ
specificity Anmaztuns lanan

Rf values W82 biological activity (A171M

nlgluns
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2 ugy 4) n1lEIEN Thin=layer

chromatography (TLe) Tnuasla sample
al -~ -
LUARNINARITIINUNINAUTEY  solvent

develop TLC WeLNINII

microbiological assays 189 eluted samples

< u ] -
[INN1INA TLC Plate Wy 10 nia 20

daun @170 19 unu bioautographic

technique “iﬂ
:imﬁ.lmﬂi column chromatography

L] - - 3
JNUNY ultraviolet spectroscopy Uu

~ | = L 3
wumtselogu lun1mnTamn  folic acid

- & e
derivatives  IAAWEAIT  INBI9INNIT LY

E =
column chromatography UULLUNTITULED

derivatives 114 ¢ 983 folate BONNTY WUAY

v o«
ultraviolet spectroscopy UULLUNITM

» o
M19HU  characteristics 983 folate 43

-

WA extinction coefficient (€) Tugq

Lomam M a v B
270-370 am 0173549900 1N

et L

U310 URY AGATH UAIBUL  variation
NINWOAIITIIINNI  column condition L84
ATMUNUTBINTT pack column,  BHUNIN
% 89970

813117 Maees  solvent

-] A s gqraalig @ «&a
variation  31INuIBITaM Imasu luiuunuey
] v - o ol ]
WNIHETE WS LONWRWITMUITBILUEIU
Ty,
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1. NIINTIIMTLALIOY serum WAL

uwine folate 811 1nlNEAT  microbiolo-
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gical assay MY L. casei WiD 11‘1"3;

radioassay

2. MINTIMMIBRYOYBI folic  acid
14 L
WU 103177 N8N ditferential
microbiological assay N3 L. casei,

S. faecalis 0¥ P. cerevisiae

3. n'l‘m'i’JW"ImE:_J‘MBJ folic acid
B8 IURNBURUN 1F bioautographic
technique Tnanarn L.casei, S. faecalis
W8 P. cerevisiae Wu71lawafnn  unz
higsnaigou

4, m1ly thin-layer chromatography
WUY horizontal line application 1'1Nﬂ~n
microbiological assay (n"w L. casei,

v
S. faecalis WY P. cerevisiae) WUHINITO

H’nmmu bioautographic technique 15

- - ~ W
5. lUMIANWUNENUAIU  folate
1 v = ar
metabolism WU ﬂ’)‘!&l‘i tneInuU chromato-

. L <
graphy uuun1 4 wumdselenizn

Abstract

Principle of various methods for
the detection and identification of
folate in natural products had been
discussed. The discussion lay stressed
on both detection and identification
of folic acid derivatives. Chemical,
Physical and Biological methods had

187

been dealt with in due cause.  Only
physical and microbiological methods
are useful for both criteria. The
combination of both physical and mi-
crobiclogical techniques provided rather
specific techniques for folate detection
and identification.  These techniques
included bioautography, horizontal line
application thin-laver chromatography
plus microbiological assavs with L.
casei, S.faecalis and P.cerevisiae. The
use of column chromatography and
the fractionated eluates uliraviolet
spectroscopy is also one of the best
technique for folate detection and
identification in clinical research. This
paper is written as both introduction
and applications of various techniques
used in the folate field.
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Improved Method for measuring Fibrinogen

in Plasma wiith Use of a Plasmin Inhibitor.

Steffen, L.W. and Steffen, B.W. Clin.
Chem. 22: 381-883 1976
N1INNLUNIBMIMIUININ.  plasma
fibrinogen Tnons Thrombin — clottable
o [
protein technique 903 Henry TITiwIN
NIINIBINIMIONEANRBINN plasmin Iu
. v, mMg wvé " - v ¥ a =
plasma Milwaminmimininn  nmudsls
-
Plasmin inhibitor 7 €-aminocaproic acid
wunaluraalu clotting  buffer N138zats
nou clot wazn1svninim protein n11%
o M v - -
T9u navunlraadszaam 30 win oy

ludsnuunug

Simple  Fluorometric Determination of

Aldostercrne in Urine without Use of

Isotope or Chromatography,  Whigham,

W.R. Clin. Chem. 22_:_t_369-372, 1976.

Aldosterone 18¥glucuronide 1u
ﬁnmv::'m hydrolyzed Ineusy pH luina
nu 1.0 u.n:ﬁa11'ﬁqmmgﬂu"mnnanﬁu U7

un"n Free aldosterone ﬂ.:.lﬂ Dichloromethane

-~ »~
0N acidic compounds 8NN carbonate
- - -y
solution WR? evaporate W1 residue 711!1
L -
1 partition N8 organic — agueous B

ethyl acetate/heptane woe water/ethanol

Aqueous phase u"lm oxidized n"'m
Benedict's reagent Lﬁmﬂﬁuuhﬁﬁu
13- carboxylic acid derivative Lm"'zuzin
Neutral compounds 91N oxidation mixture
70 dichloromethane 1 pH 7.5. LAIAAN
Snm"an"aa dichloromethane ﬁ acid pH
n.,.]m.._m glycine butfer pH 3.5 Llﬂ‘:]ﬁ'\'lﬁ
U3 90 Fluorescence TNAZUIINNITIAN
UJn3eny  sulfuric acid—water (853 16)
W8S methanal NU  Ferric chloride ﬁ

610 nm

Urine M3AY 17=hydroxycorticosteroid
Unn 25 38 WUIIEA1  aldo sterone 020
ug/24 hr ( lﬂﬁﬂ 11:00) standard

deviation = 6.8

UUNG UL
m.u. (neRanisunng )
m. . (WersImmnann )
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Hepatitis in clinical laboratories 1973-74

N.R. Grist
J. Clin. Path. 1976, 29 4R0—483
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Primary Treatment of Rigid Congenital

Talipes Equinovarus
J F Taylor M.D.

J: Physiotherapy, March 1976 Vol. 62
No. 3 page. 89-93

Talipes equino—varus 03 Unsanunn

v o - v e
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Manipu'ation and Maintenance of Correction
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42
183

1,081

Domestics

2,400

office staff

Secretaries.
Others
Total

1,090
22,243

143

82

16

16

2
Person—years = (full-time + part-time/2 as at 1 January 1973,19?4.1975) g

L]

Total cases—average number at risk x 100,000

W18 TAWLEDLT, Ph.D.
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