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ia:dftdl{l; d..rttvn, un'nn"no.finrir::fiunqTnaluo*lnuarr\tlhlulo 7 * lu!1'1

f drll.r nfttrnr';rlorfsfillS(r2),i"u-"f,unqlaalwrerrrlrto.rS6 Ya.Eshita

oir watanabe 1#riin-hdar*: rfo#rii rda.c'1r1mtrto{ anticoagulant 41; t le)

iru,rrq""d rda r rl.luu rflrru::fiungftcluvrarerirto.rl! Yanashita !ra3 Watanabe fi!
tl! he:gd<inase glucose-6-phosphate detrydroEett"=e uirliri, }iurnirsi'u (P >

0.6) irmfiltftlr'.Y'lrli, rir.: 1 vt,r\td6trr1j;'l ?6 o-toluidine dlii glaciat acetic

acia figs r fluliri rdottolif.rn'rlia:r,en :ea r5r narLiunrr uiOis rAudidii"utcrlrra\t

ri'rur gl.aciar acetic acid lfr r doqln ain5.,ri6 o-toruidine d\iliguciar ace-
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t
6

g rso
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'45

F
.?p

loo

E :,erarjmse G/ucoso-6- ltDsrFcte d€r-d!9c.Es6 (r4ldt)
t!i.z rrt!,ihi--.*iu nd'aat/E&iflhs'f H€IokrEsa GLor.-6--tE!rn6 d.r,\ rogE!.

6.66 o-trer i6 gbil 6E oc-

tic acj.d 3g1 Ycshita rr3 ttatanabe irj"u 1 r1!rtt6$L;;dt rini*r: , l'r
.nticoagulant fOniradiro #ut! neocuproi.ne rirntr0ltlgtali ntrlima
'rea r 5r s#o\tli, t'lodo:ra"ur.r

rirtrflu*rir:ildlirmnr:inYrdfiutn;1\tfir\h !t?rr t1#L!*itrr i
.ih.riu rilhrdlilnirtnnlauanir',nrnnr:finyrtot{du rdtnrn&radunr:linl'r
rirrtnl6ulrr#rlmrjalfireiorirrrrg6l;(ra I rdunrrltwto'r rrigtrt nsc 01) lil
rhttorl! he:@kfuiase glucoae-6-phosphate dehyalrogense q.lesnLl'+ianu i3ll

o'rq:;nirs 19-60 O 1gf& trirliu 7o-roo q,/dl dstnnrrinuedliridfu :ntr'n
ry/ a! |rlfut trrslnrrsr r;r1:rcfnnl;rrJnffirldluioutrm;T : r... EtLl;t
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(Med. Teach, )

I*r. Sc.. LMicrobiologyl

CuGAAISON OF FOI'R BIOOD GII'COSE DE'TERMINATION

UETIiODS AND NORIIAL VALUES.

Panuda I'iusigavon B. Sc.
Somchai Viriyayudhakorn

Four different blood glucos€ deter[ination nethods using f)
o-toluidine with glacial acetic acid, 2) o-toluidine uithout gl,acjal
acetic acid (Ya.Bashita and watanabe I s method), 3) neocuproine (rith
Teclrnicon AutoAnalyzer II), and 4) hexokinase glucose-6-trlrosphate dG
hydrogenase (refelence method) rr'ere studied. The linearity, precisioa
and recovery values of each Eethod sere stpwn. when the first three a-
thods were corq)ared vith the last one the results shorred that tlre I 't
and 3-- Dethod 9a1re lower glucose concentration t}ran those of refarenca
method vhil-e the -2nd shoeed t}re higher one.

The concentrations of glucose in plasna and gelfun obtaineq
fron 67 undiabetic volunteers at the age of 18-48 yeals rcre caJ.cr.l,atfl
for nonaL tralue, raDge of tleae four Et}loals by nornrl pEababiL!|t tfp

i-h +hper at 2.5*' to 97.5-' p€rcenti-le. T*re results rere 75-1001 74-IOl, 7tr
98, 76-104 ry/df in plasna and 72-96, 74-LO7, 7O-g9 | 75-lOO ng,/dl ia
senlr, resPectively.

ino:.ogy, F-ael.t'ft d!
l{edici,ae, Princc of SongkbJ-a t nj.versity, ttaadyai, Son*h.l.a, Th&itard.
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sno$ffirrtJlEnuflfi ldanrtnr?qrdirnsuruintut&

aro\t ltgrfrr!
orftrd ltrrrllt0

urfirdt

nr:ln*rlaml rilur{hlslrihl r laiudl (Anrico.rguraats ) i&t
rirr I dOrrulinrofluiougUlar:f,qrrtillJ rerlieutfir 4 rlrh thrrda
nr:trerlttbntrrlnrdaurJarfrulillud& nujr Ethylenedi.rirete-
tr.rc.t t€ (E[rrr) rdr: I flum:dtr*rffu r]r5nlui&irglpgerel chcte-
titq rg.nt gr: rr.dtrurarn ror rnin 1u1tfrll* dissociate li eDlA 1r
rlbrl 2 ry/rl acnrn 1.1l1On11fiJ!1rcrl5n69n 115 r11fe tlu,,l 14

lc!y'dl $rgrm{tlrsfruquridr.}llro I nqlnl serun Balanced onal,ate
flrcftJ z ry,/d senn rylJrun:uiorFurarnin uridr r*lrtfurp'a d
eer,o lrnfr r=nllftFtlrorninlu6*uara.rlirl rnlrrJtbnclwdtCr:fir-
lo 4/d 3errr sodiuo citllte lrilran:srruistFlrlrriollCtlludrt
re.trl r6fr z.Lo q/nr ser,n dru sodj.un fruoriae n'rlirElt rn&r
r*srn{u rdcltn!rninrlrlsr{furrrrl'utflo*srdrdirJraru o.oo3 r
nrrdrrrasrtllrlrnsnluC*r6arrufr 16rr (contarinat:.on) r,rnfir{fu
rbrnfs*rr$r*ur:::drrr;l.o laorsrr: EDTa dniliuftmrlint*
u1t ur=nr:grhtmr*::rrltrlrorn5ntrt&ot r rjCrnlrj r f,rrn.r! Ilon d.-
ricioacv li.

Orlflra'rrnnmtFlro Saru iron (SI) rq1gghntflirTm?rrfr!
deoharr'tor{teirhsrn{:al i rriu lu{rha rron d€ficiency ancria dlriliJhmrr
,lnrn *rgm:r:rqu:=ilor sr riouirsi'r rtirllrfirtr &

rnul

-arnltrril0ftlolarr1rd rc rrn0rnrarrrrJ urr,tnorto rttrlrrj
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.l:fir: sr ljntfl;(1-3) uenrrndlunt!{ rI acute hePatitis fil:r:rrnirciu st

q.:rirrkrfl rdo.rrrni hercIysis ts.r lir rdonurrs rdl6r rni1i6'r: rn r rthio u trintn
storage form lufiioonlr{narerirlrn{u 1u{rhu cirrrrosis ria: intravascula!

nemorysis fint:zf,r.l sr gr:nirtlnf, aiel{thu hemchromatosis tfuorurern st

a {1u: :lurhln'teqsnirthrl6l l
otir.olrfin,u ir.rierjnf,'ua'r sr 6{uoqiift.ll6nrrrmrduit:rit'or'firllnrr{u-

qr:1fr rrr 1 rrdeltluiegnr:!dr.:drthlo qi::nirr ? 5- 175 roca,zdl

1ur.inffi r :nde',ri rrjnliini, r.t'r r!1o to mcsldl

tFllrnraelr ri!{ulo\t sr 811!llan ttrtllq1nrtu'lict1itras

states a,ru ::n.r1 1lu r onrsetan::nufunSudfnr: tdueiott{ftJ

|l!:na\t 1

sa.r Sr d

,riu r;i'u st rcaaa\tludldruua: rEu ua:arre.:61'r;lh.ttiiqrr rdo reerzt. Oo u. uir

r:,il{u{'::iuglqn'::nir'': tra, 7.oo-ro'oo "' 1'dt"tit(4-6) uonlrnd sr 6'0'n

a.:1unQ.:'r:u:dfl r:qh riou

ooiluurrr.ror:wrlluir.rnru
Liirr: r 6ur]'::r'r tf, ouml n#oqiarulior:ranpro'o

(7-8) 
nlarlrrci t fioundtqrnnrr tlnliurrprni rfuui-rfi

11! 
(9-10) 

1rt!1o sr flaratrluniunu r hdrdorlq:lrncun r:*troqjlur;rhro'{rron de-

frcrency 1i

n r :'irrj'tu rmr ru r{uiur:o s s r a'l :rl1 ilfae rl 1 3fn 1:ft | ilo2ih,fi,rrr'ctr -
damc:n11f rfi aarruflanntrlurenrtrtrli drCn'r1f rnrezurluurhlsdr

f, lif.rudn : strun,r'lrrhrr1 1uc3o1a I a{osurir, n r: grh r ianrtlitrorirs 1 d

!ce:rj.:;norro..r rnSntfuorjieu, aerrq'u :ruristFllruriSndtuo{mrlrfrrulrnerol::-
ui rsnr:rnnznouirs ;iurdlilunrtrlerursiiaoT tr:lriri trr! ! a1lrdflFirl?rrln
dr:vr'rnrrarl*rnla uonrn{nr:d! f ree helpglobin lurjllro r iniraodlrinne:n

rf;u1ii.:u6 otrcn'11idruliir sr qrrlulin,1:r.,.ltuir,u atooic absorPtion riu

liuii, r:1i'tt Protein-free extract qrn{&fiunlnrCormrrtlffisridli

inqr.l: :e.ritosnr':finnrnltoslurrs Tectrnical ai'qd rfirmnth:ltnrro
d\ntrr:;fine.rlun rrn r tftlro rnfinluraroitg.ri.ra t :ridlifu rron suEPl'oent

sr i\tr: r 6.rthl0rlaqsnir::futlnf r inriou ui rdo"tr sr ."m-erirdli eDla ril
anricoagutant nuirir:f,u sr j'-srnodr.r\irirtfolUli xan..''tt.touldlrr3;tir
rpg gHrn'1lfrcfiu Sf lu elg;di lllilnrlnreo.,'tirrrato.t anticoagulants;1ll

crnftfrro riru

physiologic

diurnal rb!'tt[

dl{ruoqjldorr{tTinrrfgtrrdtelthT tOr,lmir'd6rtn:!t',;sg'ltt.1s!!'0 sr tl6clj



?.
ljfl

ttetitlttslg riL$u 127

15 3 nu81tn| 2525

rSrfuirmlresliieru:cgi::{.r 1un:ld!nr:urhr6utrn anticoagrlant" rnrird
io1r.i

{tt [.sttn 1r

r. tdrtlu'Tnlilunr:lmrmrealriod rf,u poolea serun d rilurnia.o
rJ$Ilnrlirpr ufel0n hsxln rCuri{ndffinr€ro\r icteric nft hmtysis

2. nr: r#la re{orurirpn0rdUlunr:rrerliurlu 5or rrct u1u 1 d1-
fu rr uirirtrftqrirniecri'.rncrltOa d€aineratized

3. Antico.gulants dlfirrrreu! 4 loa ;o EDTA, Balanced oxalate,
sodit! citlate !|'es sodilrr fluoride rntu! r fuliiur lirril 2 f,/loo nI Bir
pipett€ urirthrolurir uilrJ:: rnulfuildqarr{! 70'n. uie :nmrrc[arr r6rfr
2, 4, 6, I uei Io ng,/nl serun uin;rt.rl rilriunif,ouulru duplicate

4. n1tr11!ritr[Jn11:ftJ SI 1u pooled senjn uaglu pooLed reru
dttl anticoagulants Ua!nl1i?11!o\t uodified ca:raray d,o r fir?lrnrcnod r-

rnn

nr:rtlr,|lltr
rrdu II5 rcg,/dl

rrnmrrld r
ii?! sI |JTillqnis EmA

|'t1n lI5 rcgldl .r rtlo tlurr 14 ncaldl nrtarar.orjr:lro fO rrir rdo r*nfb
eme frrfo 8 xriot& r nr rslirir sr r0u6rri

Bal.nced oxrlate lur;iiu 2 nglnl serun qcltjdsario::ftJta.0 sr ui
rdr r*rrJfurctratri\r I rg,/nf seru rrnllirihrrs sr err.o crtto rfio{ sa *g/dl
nttorh:aru{trdl

sodj.rn citr.te r fiu anticoagulant dr l turlun{lfif1lhrrdon,riri.rr
st rrr lrjit; rtlrrlrlturlbr.rclrnl.o lo nsl nt serun firr luraal sr f

tu 
( u) re:1i l0u?lnr:rttnr rnSnlurio{rtilln.rr,li.li:1ea*r1il de.rrirrJntrlnlil

sr luttdllo so-lso rcsldu, .

tln.ltl|ttt\t

sr 1u Pooled

dligee.rliuie
rdo rftl EmA 2

seruo dlr;lirftr Ancico.gutant 1#1

c:rfiuliir Anticoagul.nt ddrrilearr
n9 i{lillud*! r nr r:nllircfir sr
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rT rT .n' t uai\rr.to\t AltTIcoAGULAt{Ts co#r'..: .t djjionr:r.',)trdlt'a
SERTJM IRON

fi?1! ttuitaio\!
Anticoagulants
Lg/nI senD

SI (ncg,/dl) ndur': r f,:.r Anticoagulants

EDTA Balanced
O.alate

Sodiu[
Citratr

Sodirr
FhDrtde

2

l-0

l4

6

3

o

0

lrs

IO2

a6

58

49

1ls

114

tr3

114

rl4

II7

123

134

160

178

lFbl.ro SERUM rnou tolfirotir.rdr:m = l.L5 ncgldl

rUtnror,tr::iu riu

sodir:rn fruoride rdo rf,lnsltfluOtu rn'rlfr:fttos sr drrnlir*
lT*iiu fi.rdrdo\rr.tnlu sodirln fluoride ! rrt5n r fluriru*eueqiiru rh =urc o.oq3 t

rdoul rorrirdlir,rnH.n,r'rniao\tu1 prot curve lu1d r r:liri cu'
rve sta\r::ftJtFt!16o\t sr r rJluu rfknr{fir:;ni, .rl|*dlrhr anticoagulants 4 fe
f,adntr r{1fr anticoagnrlant 10 rnglnl seru EEtfA d1!fiJ sr ritrl.oqud a.rtn-
ced oral.ate eriie.rdrcrlrm'l.nrdr sodiur citrate rlrrarn rtlou riL rirrl des

Sodiuo f luoride !t:;r, sr rdul.adurJr:lro{rnd.r
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lJll 15 ru

o
U

!

(,
o

3 nuslnr 25?5

46
AnticoagulanEs

Concentration (ry/nl Serrm)

uea.rnr': r rFUu rflur::iutFilra Sf rda\rrnreron
Anticoagulants vr'rzrl ril{urir.l 1 li'u

l!!-r

ttlaot

ih$udltc!{ti.tn:1t sr lrsriru ri'r1c-jrtrrl1.rqlt.ttia sr trnrorth
dril anticoagnrlant li fidui.orJntcnur1.,r1rud.rrlrrj1,1i.r?in1 sI ut:l#r
sr irrifrdi d,rhodrl.oufrn...,i.,"arl sr r;io.rli syringe ue:nroruri.r rfrrfr-
orjrr tle#rs6i.0rtrntmiorrr.lfirirlnr:hurr.o rn:e:liudntrr ncr rlon'rtr rnindorqc
urhrfiru (contaDinate) lirtsrliouufe

n1tr1?t sr luiosr{rltnrrtugr:r;riosr3frr:{.{n{rilr rfaurte.r rrt{artn
riear, ri1*hrd1i loor.''lliir sr g,rnirdre:r: rfii uonr.tnd ls,l!nr"i-r ,r
iratlnr:rnr:aoultdlu,fu sr r;a{lucnrrlo\r ferric ion 12sf,2trtit srift S-sto-

OU
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bulin (transferrin) rdolnr:nagieunltltrichloracetic (TcA) ril ieusos

ferric ion u1\td':utttnitnoultftulhiuirg ur fttroot ion r:Lianr:nou iv-

rtu rdolfsdlrir ferric i-on urrnd?oontln transferri-n r:io':nin, rreduce fer-

ric 1f r$u f errous ion liralrirurfilrooosnran'ro tlu': f,a Ascqrbic acid tle;

sct riaudr:rnr:nouljd?u lsfuuimnil}illfri1 sr iinirdarr nr':rorcnoulthfin

luidli.lu tCA fi'1u;su r:.ietmililirietrlo{ suPernatant ff riu ron-hcogto-

u:,r, lalrrr{u 
(12)

1u{{t,fld.or:"r sI u1.{11ua1tt:6'1!lne0vrh!rieu tdarrfintftr Ho-

l-ysrs ::ri,.:nt: tor: tioa dsi'rnrnd iuro6l!1na0url'::lro 25 !n/1oo t,a' uir

c:yili1:l!rE rliSn riiudlr1r;l-ro O. Z nol,/L ua:c1!'l lnlluni?-ur$inri'r'rlrng*du 1

1ii'rum r rJir tin t ua0nnr t uxvttiarlq:safea dr'r€dulrrirrn{dsn':rlli

' odr.rlrfinu n':ftdine-rlqi r fluc;io{ldraraJrair{unr:dsn'rrr st e:

rfiulijrarlr:o1i galanced oxalate ' sodium citrate ue: Sodiur fluoride lu

r.Ftr.: rsLi rflu 2 rlg/nJ ser,rn tiu anticoagulant li lrurjllrs rninl=Lirr-duuu a'0

1 c r n!ttlr!flsrer161u6*l laurstt,:nTrh; sodium citrate tfiu articoagulant

1un.:dsn:eqnr\t Coagulation tests 6alur':ouun t ornarerjrrieund'olth':ernrtfl -

lrru rn5n1i fisdfo.r'::5'l rf{urfitnT ': uth t6ou rnSnluuaonutirira

6lnfu EDTA fu nrrdlirflu anticoagulant 5 rdotrlrniqanrlf, t fuche-

rating agent ieunr:{ufir ua:nRttnou to'rlrna tdutoorur ue: tdo#rnu EDTA - !

a"1! lnu1:ttucl lf!n1':n 1"lt!1\t1afini'luli'ln ts: tloefi'u EDIA fi5qudlrftlun-E 1?ll

firfiuxrnl an:rfinurstoa rdu "-L 
( r 3-14 ) na, u r iulrrd6qonulilunrr dissocirte

rjoulrn uonqrnd nma 6.t1iall1uurchiy61t ar zinc osnqrn r'rlnrunrtdtllldn

iea

i'ru qoarnlrrio af f initv qtlun r :{v t a rnrnl on ;n{nd! rt':l1llft rr'fi|ri a

du'l rl EDTA {\tr1111'to{r rfiu tn&rlunararirnis{*lr1ftraru r fiugr#! dissociation

rioulrn uasddd'lu,]c EDIA |f,uriu1r4'rnfir:\i dj'ssociate tau rtrdutl rfrdvd

ne:bisrerl::rTar:5\;o EDTA 1un'r:rrh r6ouiorao;uie, rlon rlod{U dr"dtrr't"tt"t

lXi!1o Sr rnl:gofiu$ientrs rretosir Sr dlifi.rtrnnrtrrxortrs t {\3lil1u1thre t

rron deficiencv fi rfuli
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EFTECTS OF ANTIGOAG-IJIANTS ON

SERt)u IRON DETERI{IIIATION

I
Sanong Ch.,iyarasaoee, BS, t{T (ASCP)

ta

Orapin Chaiyarasaree, BS, lil(l6cPl

Itre effects of four anticoagulants on the detenlrati@ of
Seru! ildr rere studied. At the concentration of 2 ng/d. serr! of EDTA,

the sen8 iron was decreased floBr ll5 to L4 Dcg/dL artd not detectable
at I !g/Dl seruE. the balanced oxalate was not interfered yith sent
iron at the concentlation of 2 ry/n\ sennrbut lrj-U be affccted at higF
her c.oncentrrtion. The sodirn citrate uas the only one anticoagulant'
in tbis group that not affected the serr.ra inon Ievel at any concentra-
tion. Ilorerr€r, the sodiuD fluoride j-ncreased the senn iron becauee of
th€ contalination _ of iron in this anticoagulant approriaately 0.003 t.
the attcntion sboulcl be paiat for the contarninrtion of antic.oagularta to
ttre senE, especiall)r EDTA, because the seruD ilon concentlation undar
these circunctances ray be decrcased sufficiently to argFrt i-ron defi-
ciencl'.

DePar*nt of Clinical ldicloscopy , Fasulty of Asaocirt€tl .ltedic.L
Scie8ces , chiang ltal University.
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EEAEET @ NAISEKBY ON HUI{OR,AL T,EDIATaD

IIi'tr'lI TY IN !,TICE

Paisal Roonq)ubulsgpitr B.*.
Sichon Songsfri, t{"sc..

Ttle effect of alcohol consumption on anti-body resPodd to. ab.t4}
+d blocd c€ll in nj.ce ras assessed. ?he lice were divided in 5 gtntrs
{}(xrpl did rpt receined alcohol (control-), croup fI, JlI, fV anit V p-
€aj.ved rlcolDl o.19, 0.39, 0.76, L.f4 rI.L/2e 9a body weight/day ,6t+c-
tlvely. A].cobol wae administered by aixing sitb drinking r.atcr fr* 5
rgaks . Sheep red blood cells (SRBC) were inject€d into perito!#l
qavi ty ard rntibodiea agErinst SRBC lrere deter.uined. bf h.@991uti"ae{t
titer. Ttre results- were deenstrated that the utibody tr toductieo CI
ftressed sigDif icantly.

" 
Univ(tsij.ty, E!&yai, Songkla.

&' Depa*taeat of CIi,Ficd r "nology, Faculty of associctD+ .lidiq*l
Sciepes, Chialg hi tErit ersity, Chiangr Uai. . -.!l

Depa+hent o'f Patblogy, Faculty of ttedicine, pri.Ece of song*b
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rretrttjlllro nU r 1u 16or lau'h; atkaf i-denaturation technique Ariflrhtrs

nrnlgrrA0fi'elrll a.ra1 nd ros run0anr :*rnJ rlnrlnoeda ris.r1nrj

' ni'ruanrnr:tdorr 1.:urururari:eq



r44 r,l1 clri.{g t{al A16

VoI 15, No 3, Sep*r 1982.

tlfrJlnr0st0r# 1f r frr -alkari-henarin fi'u dbnatured globin ior:ncroonldfrs
*rie:rr!,d!f,rtosno!1r, tiulrdn r yln rnio$i Hb F llnr:tort singer rl6r{rtnorue:
liir\igriuauh:rodltnlr" Hb P riou 1 ria,rr e€tke n"r-, (t) li*rgr*rtarrd
\Jrra:ftr hu r duuilulnn0rqnfielfoqiluliJuo\t cvannetheooglobin rlsriruts rb

lfrirat#rrir,l nrirrirdrtrrlic;'!f;raini,r ra:crJ'l.rotlrrnririi 1 ts\t Hb F

Itrftfis r fodoulifir.unnutu0ryild lruo'rtinr:i'ruthuirr r {nie u rdolfuren&
lu:ro- t 6or,to.o't!r,i 

(4'5)

61l1ne0u ror{ rcnolieu 2 a-g}obin u13 2 1-gtobin d.nitl.rtrn gb I
fb g-gtouin uru y-globin irwrn B-globin rfiurr :9 niunlntrrnrr*ltlubr'r-
uruf,vrua 146 rlunrj.: Hb F gn? lld1rJr:o1unr r{roona r ruli;nir rtb e q-t{;
fird rru'r;a'rrir:nrrndoqjlun::ilr:nr driaerulfuaoni t cudt:iruliioui".d'r t1n

r,rrurnirwoslar.rair.rll rerplf.rntit r'r1f rr.td1u1:ot!rrlnua:larJ?ltli lrol!
rarr electrophora".= 

(u) 
n'to1nr ion exchange .hro".togtqrhy 

(7'8) 
nr:a'r

electrophoresis d plr s.6-9. o l: rfiu Hb r Jurlrl.r ab A rft,.! ri+n;a! u.;ti
fo.r$ r 6rtFtlroarnno6.rr; rf;u rflu band irrn, nir rru 1un:C#d ro r $lriur#a'rrt
nrerlrhu r euieuto\reid i1n erec trophores i s rnrtFlltnodilllnds*r0rd
uunooncrnfiuli lewt\J scan irurn{ol densitometer lsih uata og\rtan"-
cclirhddfirir.rilgru 'linrrtorr chromatography 6Otf-na'r rirnr rr:t; & .P rtran
oonti.rln;fiu Hb A urnlso.lrorieunru rdurfi'uuec ro rturnna.t e r ;ini,r 10 r 6

lietnrnr:nrirdurjuouli rdufiu risi! erectiot2hoierii.e ua g ioq @bngp
chlmatography d.riossrfiu r a{oliodtj.rurnnmuaeir.c tdo r rfirru titrtdtnrirr & F

lrtrlfruarr a1kali-denaturati-on flaoslGfi'sndre ui rnlrcc',riiJlt"1unrturnllnr'r
rrlur Eb r lrnn'irdr ;lffrn{1rrl-Filrs 1uu.ito.r{rui{uue: r Col#rnlu*r'rqnr Hb

F Su !l0lo.,r Radioimunoassay 
(9) 

un: sr,tsa 
(ro) dr*vm,ottlbalalryrr

rar.r.rorl,rtru nb s 1u ria rfioaurwos{lnqlrkrllidn rru odrskfimraldlCribill
irlr[tnnrtoranmLillanre r lonliueslrhnetrl r firie u ltn r:1 u1r rloan;& D
F les acid eturion test(11) fi rfudntt#dhlliirurrrn qliia rrlundlar':
eirs Er r q.a{l u*ronfilroli\isduou rfuf,r rat rrdalorjrrritt arkar i-"d€asbq:
tion

ls!@
n. nr:trlul Herplysate litloattrcl r;rjjsurc 5 ue. frrSr;l
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EDTA (2 un./!o.) du rarrJaraulosn ua:5r.: tin t doauns 3 il\!'l1urr1 tfldo nttF l'1!

tO rlir ni,omntlu r orrii tniadiru{.rqai.raoonltt*ir rtlrihn*uashhm rlirfrtol rir
tioa tar:naoelf rin tlorrqr.lurnlinln tfilmiuou tllrr:ncol'ria'rl**s#worttl-

.lrnrrii raoa 0lthnraaolieulntion tttirurl 1 rflurrnr s urfi rdo1f, ccl4 tnt;norr

ro,t non-hc.n€ protern aroatud't rir tfioaur'roonlrJ duaundltir.t 1 iruarrur5r

r,ooo 9 thtulo 15 !'llt trrrorrihe:rraflulne€uluarllrbill6rrrjtrrcdLlnnll
to{ ua;n:erigrilllno0uorirsdu Herprysate darn:larru riuiurj::sror 5-8 nrhr

r iloi rcrri
list.r$ h@Iysate dn'buli

0.4-0.5 la. 1u Dra.bkin's sorution to ua. uirutistineoruriei'rwrrn 2 troi

tftrli.t 6 r,a. sr: 3 !o. nrrlaifi! rau 1.2 l'l NaoH e'tlutdoiu.rn O'4 !r; |dunj

reaT n{.rclnfisli r finrsnlu r 2 urgl lrt tiuarlasa,rudrlf2ta\tnalll r0rnrdr rril

2.0 !a. rdonqrr-finiulrastntsnou denatured tlerogrobin fsf,ili s u{
aiwd.rl rtn:o.rd1trn.: tfi1u whatman no r ua:lnn{trnd'ruilthJud I-ooo g l,ru

uideufln:o.o1iua:ciruddulilUm absorbance (oDt) d 540 nn Crninrisilirar lfri

riiotiu z !a . Lra: sat. (t,tlt4 ) 2so4 z la , Hallf rJrfi'uu6e rrlorsiruri'rn*rCa {

rri.rfie in oD2 d s4o_ ,* ,dini a.ruerrnar rr]oi rorif,tulnarludrnrriojrs (rt rl li
fi'rti 

oD'
rHbF = i X2O

oD^

H An'r tt rro\t

l. cennr:lnrrliearit rfioruo'r{1rr{thl l?2 frao'rsClorq 20 th 40 0

rJ:rngirlrnueu gl firodrsrn rrJai rOri mo F t,rnn,rlnto\t','l! rf,,}iir rcds tf+
t sp) riu 0.437 I 0.312 t ue=rnnrrdu torr;nauoonrluernnir rrjoilq'; * r
li o.oog t 0.335 t lesdttnr:duirlilrn'i, nrrn:osr1n:ru rodu o'!72 t o' olxt t

r!L] ueesarrrrltr*u;iolllfsroslunr:nr r oirori o r tlflri lr
ftodrcfi.rnrirr r; rfiuieirtos rrhi rlrrd nb F drrlrutllduelq'rn'h1mtln:trt*ra1g
des tnrlrrjoitlr:i sr r di'rnir z t itrnfllrfsro'rfrl*6rrurfurimr**nJ
d.rlldnr0udlard.rnruhhmnrrnlo\t Y = o.6o9

irdliernlln:n lrru$ie intersec. (a) = 0.174

ir.: rin t danuns iisieuri'1 rnfio nfit|trna

rl1
ul'lllu\
15 urfl

! o.ees (x - .43Q1id I r&
uuufiu Y 1

2, fieoJr.r rflo;in 8l f,eo:ir.r rr"r\inr Nb F tr!, rdrliffnirol b
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denatured heoglobin FreciPitrtc nli

tir,rlg*r retig o.2o2 ! o . Ioe *

3. rdsninr:nraor l rudfuaer riu6nror g r lfoibirrirc f teli
.1 - ilQ ttu#sli trerctysate rrnrfiorto.cr*ndr$r S - thrl.l-ia boltlpta
*AtA.naa lib F {..r sienrr airnui nb F r tFtrru r fuutln*rffsldu rrar:ru
rrirrdt tEFrysate 89 lrotirs ;reto dribrn m r iau r r ii rcJftilrrb

o-2

flfir

r:nrokfrunr:arolr:!€ \r nr#r.Frl* nu r 1liumrurrnrirlr:r;an.flr:flilr
FFled r) mrttu*uita.rfi.rro.r'!66ulrs1irdu1firmirr{tilrnnr (:d 2) t}cnlr
F o.2n t rfltrn! v lngd v = 16.525 r r.ogl ( x - 15.!B)

o.a 0.6 0.8 l.o La lA L6 l'.t 2.o

1 ro r hiirn

dd-l utnrrfhnaao.r sb F dr:ernrllurilnaft* 9r 'ru 1ro'|F .*ts
li-d.rratulrtisr rtftw riwrcnir.r'l6ntrdJualn1'tnlo! r o'ltgntrlgrtr ||ittdogh
lirir n r liltn-i, trn:o! r .rlar.3fii?rrth*u6 r 6u rfort\t Y - o.6oe r c.{
( r - .,037)

.act + .trt(o-. tt?)
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TJfi 2
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r48 Br11 C|dang Ud A|S

vo1 15, l,lr 3, Septe*er 1982-

d2!tHbF feodrs rdan

(N)

., odu

tHbF
11nn1:n.loi!

r oiu
tT{bF
rrnnrttr

*rztrurnit
r ;n-irtlattl

1.00 - 5. o0

5.01 - t0. 00

1o.01 - 15. o0

15.01 - 20. OO

20.01 - 30. oo

30.0I - 40.00

t0
I7

13

I6

20

2.v

15.

22.46

/.If

12, 18

L'7 .26

24 .34

34.65

26.A

L7.9

I0 .8
't .6
6. r
7.6

m:-r.otl t

rtirrrBu,ro Hb r dr: rlnrl irrn']tnlrn':4.: rtHlt u r*JrrftJnrt& tqftodfl
ltri 89 frorirdhtFtlrar iru r oqjlurir.rdrs 1 *sui I fis 4O

*zrrlncrrtotfl 11 neGtdq:r'ru1 *hrnr:nto.:iru

't rir&rac X

Ed
lnsd1 .l 1 thr:enrnr ul r t:1irj::lgoiluolt$rr+ro€t&frI4rlt{

c.rfflllo leo rsir:ae;r.t[i't B-thalasseoia' Hereditary pcfsj-$-ca of fGb]
rp.gtpbin raoerl'l ralrr 1 dfnrrlFrrrJn*ls.rnteir'.rt1l1rr& rsnrta&*-u156-
r*arte*{nhradrs rlalir r S.rta\rr1'ttlnrtaqt:lult:ritr-rl rdal t ilr

urjtanr:tos iukari-deraturati.on dtlt'ur-6rho Betr:e crAlbeft
ir1**{rdusurarbair'llnr:fvrfrlns.r singer fimri rrfillcrrni l ;kit!iit{'
y11nOr:1jg.pr1:ofinlFhpoos alkali-resisted hmglob:.n li'j ut'fr*n
li'h n'r;rrna:o.sarrLr:ndr;qa6r toldl!1nrrlu1;lirLr\:ries rda;'1rsr 1ttltrl tr{hr} s!

il'nt 
( 12 ) &r\;!:'lrrsrutfiualu 1uf,i1funr:nrtFlrlro gc r 1",tt! arlr*lidoatu-

ration 5d'trllin.tn:s': r srr;nsuaonirrrn::t'run:al {rftnllltltiraos rrftrru:tsn
fi1*r.t Hb r r;nirvnrrliatliltrrl to\t lihattrn No I fftrnrtdu rltlra rtnEnr
aaalgr a{os$c::u"tb1i1gia$-sslnrr;ie1 d lro1ire1:J r 51 3, 5oo rF (dr'!rr
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quantities of alka1 j,-resistant hercglobin
Lab. Int€st. 13 : 402, 196I.
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I, OoO g) u'lu 15 u1fi firuirrirral nb r
?1u d\r;1 rfrif;1otir.r riordfiiril 1 uie
reral thrnarrurl.: f,rr r for rjoi rrtu;i.rt rfit 

"

d'[ itnnr:rlu1..rn'irn r:1in: :rerm1 a$In

sirud gnn': :rrunrorqn r orlidr:n'r1idr8r
xer1fln1#t1':qTrr Hb F 1!'1;1d1ii

gr rru tdolfr!nro.r d.rfiuand rdolil!lh loer:n€uaonumrn.l.ln:orJrrrrrgnuLirirrdr
rih:nr:*iur4li, ldnr:nrs.rnilfdulnr0uursia.nnuhJud rdar5r 1 d bLden Ba:

r?n(13) liuaerf,e racto.rn, ':fln::msn:a\ttr ! o1?t!1rn0u ro*nlirulirdufrr udlri

lhrrcu f\rdr r flunr':vrreald r r.Ftur.r riur:fratirsaetr ri!frrf,a.lir rf,.,efb*ql*la lwrr
uos'hi rS!ar.rrrurnie.unn

n r tra oatn{sfl iyrifiuileotirrli0rlu,rnn?'u, r;r,ir!;1 \r' r nllliral rifrrfirjr
n::nrtn:o.rdf ra':'uatn:nairu 1 fir-lr;gr r orlIriIne0uli1utrc'1fiart'tu'rordl tirrfu
fi.re; rf,llirrnmrrsd 1 ir f;rodr.r t fiordftFr"r" ro r q.r{u r rjoiroritr tupdt
::nirsn, :rno,tffiinrrdur=riauer srirdolFturs xl r qlrurnfitd'r.t 30 1 ftld ft I-
kali-denaturat:.on rcti+ilflLjur.luau otir.rl:firtr rcsg ( hternational c@i-
ttee for standardization of Herntology) linrirrli'jurnmt lffrrrta.c & F

fbrnnir 40 t 6i1il 1! alkali-denaturation r:liirdlriuJuau ueler:litforr
loN ion exchange cbrorEtography n"fini",(14)
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FSTAL HEMOGLOB]N BY AI.KALINE DENATIJFATION

TECHNIQUE : I4ETHODOI,oGY ERROR.

Suraporn l'latragoon

Runqaroon Preechakul

*
M. S. (Biochdr. )

B. Sc. (Med. Tech)

Alkali denaturation xnethod is wildly used to dcternine the

Percentage of feta] henoglobin in most faboratories. In thig exPeriaent

1?" blood samples fron normal healthy persons were evaluated for t}te al

kaL.i-resistant heBoglobin by tvro procedures of seParattng out the dena-

tu-red hercglobin precipitate. After the comPlete reaction, 6 half por-

tion '^tas f i-ltered through ',rthatman No. I f ilter paper vhi-le another half

of the same reacr-ion mixture was subjected to centrifugation. All the

speciaens perfor:ned show signi'ficantly higher anount of tlb F- by centri-
gation. Ninety one normal adult blood gave 0.609iO.335 I rh€n centrifu-
ged and 0.43710.3I2 when filtered to rerpve denatured precipitate' we

could not detect lS F by filtration method from another 81 salq)lcs

while they were determined to be O.2O2rO.1O9 by centri fugation. Eighty

nine samples of hennlysate containing t-40 t of Hb F were evaluatd by

the tpo cthods of obtaining alkaf i-res j-stant henoglobin. The P€cen-
Lages of difference were higher in lower Hb F sanPles and lorer as tlp

Hb F xas hi.gher. In other rDrds t'he fitter trEper had a litited caP.-

city in absorbj.ng a snal I portion of hercglobin, thus Dade nrch ditf,c-

rence when the concentration vas low. Frdr these results rte augite3p

that using centrifugation instead of filtration Provides Etre .E.cuante

result to determine alkali-resistant hercglobin esPecial-ly when tbe

specinen contains Iovr percentage of fetal hemoglobin.

DepartDent of Clinical Microscopy, PacuLty of Associated tlodica-t

Sciences.

Bl,ood Bank, Police Hospital, Bangkok.
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irsf,rfu r e{o.rirrfslulfifunlr:oir.ontillf t lftliarulu r rnr 90 'lurfl rtlsfhrn'rl

irsirusodsfo.tlireerlunrr6rrnaoari.rturuntrthsrl'ro 2G'30 s1fi [6rr: tf;sir trer

#liurnirrtturrn uitws: rlurliuirliniru rtioeffu rria,oir.rftirdrlurnrfufiEc*rihu1*

, orr;orirrrdori'ruri.rsftiu d{uoncrnc:!rrnrunuiruie 6sdu r rFosnno'irri.rf, realrJ

r tlriua{n rtsi uaci\tia\td$fotrnir.rUrs trrliru d;1 I lT cal.r.lorttJiul;flftfufr
lili ros 6r;rhlfel,erorh:rdrirli"irodu rdor{tu;la.rlit foarhslm

luok fteunrmrrq'rrri uruunnJtrnti dr'ourie lirilrrttnhi'rsrirvriu
rdno r:riGrliaruluth; rn;liuir $i rfiuliitnir.rfti! r5m r:rirhniri'rsiho0o {tlrifi-
ur:rru'tr1ifiu rr{o.rir.rfdrdrlugfili ltt:r;rcuc tearlunrriTofilU rrirtfu trr:qor-

$1u rn{ot6, .r*rilrfrlufilfig.rni, rlr;uro 15 o'o*rr*t, *1oi(9} uioJr'c1:fiatfirt}rc-
noun6nf;r.rc:io.l riuf,r rlorfi'u qcuon;1.:r;r.tin.rr; r ihf,erJ:coarrdrilfiilrrfer-urr -
lr:odtcSrsflillurn m :d$qou3oi\t ua: I r ur . 

-r oT dltlunrrirs6r 1 li

fisfu{nlnr :lltu isliruru.rlrdr:irarrqrrnrrvrd'roldrnir r dttfrrdrfu -
ffi*rl ruorfioae-uri r tluethrtirulortosri'rur6rfiildiurirntrlsrlif,'od

riiurir.rf,irl! 2 lef,o rilorfi rreaorJ r rJoi (developer) ttonrit'rr5-

dlrilnfttounl,l 
( r' 8' 7)

Cg"tOn2O + 02 + Na2SO3 +3-€ C9H9N2SO3+2N!CB+E2o

C9"t-0"2O + NaOH + C9HION2O2 + Na +H

C9H1ON2O + KBr + HZO€C9H9N2O + KOH + 2 H + Br

+2t{a + 2tt2o-+ 2 NaOH + H2

ntgrth.oe rroilu:llitirufllnls6lufdr ndrtnrluinru;rldlufn rsoi dw:a\hrian

luri'ruri reaeorJ r rJoir:6ar: rndi"o 1 fiod(6'7)

I. phenidone (C9HlON2o) or Hydroquinone

2. Sodiun sulphite
3. SodilD hyalroxide

4 . Potassium brdlide
gur:nrs riodi2ns rfluto 

( 4' 3' 6)

n. rirli prteniaone r 0ufrr tlevcloping agent
+

CgHlO"2o + A9'# CaHgN2o Ag + H

(c-H_o^)
obz
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u. ti'r1i ayaroguinone t f,li1 developing

+ AS 

-->r 

C. H, O.A9- ozl z

+ t,*
-----> c6H6o Z * 2H2a2

+ 2 Na2SO3 + 2H2o 

--->, 
2C6H5NaSO3+2N aOH+2O 

2

+ 2xaOH 

--+ 

a6"6o3 * 2Na+ + uro

+ 2 KBr 

-_> 

C6H4B!2 + 2KOrr

2H2o 

->r 

2NaOH + H?

rdali r r{r1rnr r flufief, ,aao r oic c1f:rua ; r 6uate.rnrnfrlif,nir1fl g1 r: -
niluu dsdroliarr0nrrrurnierr:nirwTrfiuniurn{u uiodr.rl:fir.r' uirc:r6on1i
fie'hu r:rfierlr:nvrilf r:!vr6n1rno\rc1l r nE rnei,rriu rfi'uduli Inunr.: rclqonasla..d.1-
u'l

1g riu,talilli ldasltJrco r 0u*rrir ulfiihurt re arod r rJoilrur:ntfi irru 1
ld rduriusie riiuri reaao r tl'ir:rnir$nrlr rfuiono r rulua.rnrrlia-rdr;oornrendr rrh
d'r lr.lOgoauOllun r: r iuriiu.rt rraaal r ai uonrrndlurJfi n lo rd.:1 aI I r durllaaranlsri
l fhrnarmuli6nieu IsrduJlan: lsifr;vrhnrird rn0ouls r d.oririuo rur f,a rrJurrdea
nilirilu-rf, rraaorJ r ilo.i rirnirJfin3srlioJr.t:ra r 5ednieo

1 tfia rdur1r.lrllj16 r fluferoois5.ngnrur!.i1iri.rarf, r e aaorl r r-]oirhfi ntur
trrr r5r rfiu1 eu rrirlthrir5nrurfiu r lufllJqn{.r*n'r!i r fienr un'-rdud r:r rrun-ir fog
l nutlnlltSr rdarru:bir:lie.rlrJ r gnr:lurou r dlurn rfrat rSmiou rrirrir tnrr: rdairr
f,i,''ru 1 rJr luriiurir.0*rfurcflurLrioqjr,"n rf.rd6 rda.,:,-rn'nriiurr r r rrorjr tbi-
I llrrh r{nlu,rftu r tuIu:luift;n 5.rfl uiriljoolil u.r bi6oowunqaoorun

AgBr + de.vGloping agent __) Ag+ + Br

uan'nar: udf,${linrirrurui'r ti.:da.rf,.agntrend#fnr;uovirld6fa;1d
linal-: r"d rnirdne: rfiiiia:a, n 1,iia Liiair ra!fiedua:nruorj uasryion, r snirl
iou lunrod rfuriinrsi-r.: r;fo.9irun r:l,liniriin::i'r.:lf rrluriitjauriar r1,rr:u:ro'ti
rernihu r1i

,iirurJ:=nouteqiiulf;n !no;!fi\iBlthi
L Awroniun thiosulphate
2. Sodiun sulphite
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agent

++Hc.H-o^

c.H,o-obb

2t 
6E 4o2

c6'eoz

c.H-o^

2Na- +
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3. Acetic acid

un:elrn, ':c: t fluf,{d

2AgBr + (NHn) rsrOr€onr,,a.ror, + 2NH3 + 2Br- + 2B+

zes tl 1sror1-2

Ag2 (S2o2) + Na2so3 + H2O-)Nurs2oz * 2t9++soo-+28+

crni[u1ud {vr'rnrr'i{u16'n'r!1o 'i!1$tro\tl[1r I aiirl 1 lao r*nqffufnrl

ro.rie r.rai1u.:1lri'uuf,ni,uia; uiu uieai, .r*:{ulrir.rftfu r 'tw rftgr.pfuflillr;'ru

d.l5'r.rieurilurmnirsd':: rnn

{cnuat'16fi1r

{aqfililun r :rnnao.rifi''rio1 rJd

1. fliurSnsr:i uif,rnqtlorrri

2. riiu, ir.r*irurnr5ruuls nfin

3. rn{o.ri, .rldudnf udt ilrIfr
4. r n!fioiir.r 1 1i "oo*"r"iar grade

r. nrrn'rfiiuu'ur1ru
rioudr-:n'rfiirlm :1rur ;iosfi qcn4lhosriiu riro l tirn dtlirirdrl 1 r'l

qprelgo\uiu1fi l?aao tllol
qcn$tosuiurfln toar

qdr€llt o\ru'r

qon1!!o\60!
5n pH toltr"aaoutt}o:
{r pu to.:fn rtoi
rtt pH !6Ndt11i Ina':

nr rtartosn'rtf, rraaorl rtJoili rrirfi't

nr rraT torrnttln rgo;1ir;'lfiu

9 5 o\tth*1 l:rrls;
90 or;r*r r:uloi
86 o.rtr*r r anlai

'L26 o\ti1vhrfll!;
IO. 84

4.05

1.14

22 'lurfi
22 'lurfi
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'nrr]hngntos rirluftir la" no 17" liuruu ra: ryirfi'r.r 0.6 nf!

nd.rcrnfiu{.tuifi;!1$iru rn{o'r rduilnl- rroi d.rnd'lvrnfltiriruoonrLt sirc"
linrnurhrd!6nrnr: r iluriurjul n mnriu{.rllfl6ld1ilthirutr.rrunr':6e.rdruuu6'nlurTf,ua;

lirl'rur6rsfl;lrlrnr1Tuto.rInfin uiel.rul ftiudgiruturun'rrirtfidl r iouiousiel rir
rn4a': rruolnii rroi rCofiime-rurho.rftiruia:{u u'r,i, ri:r1i1r.t rouu t iuntrrttm: r-
5ru lirrtiliua;.rf ilu2tlti r d.rt; r fiudsdld r rftor.r rfluuiTun':r#1icrn;'lsrd1i"rnn'rr-
n'|aO\: )

2, n r: r,ra aa urii u'r i rraaorlrtloi

2,! r vlfilrrr

rrnoune':rJfi niarto.t r 01 nu rfiau'-urniuenntrriinrrntosar': r ni c:li
ir rdoldrjiu ra r eaaor.l r rlo iirrrfldlttju.|n 14" rJo l?" 1uiu d.r! rnloqj o.o nir
r:io.r1irr{filnu 0.67 nil, lrtriorldalvd 0.69 n{!, lt fi'a rdu!1u':1!i o.os nl!
uriiuvre.rr$ff, riir:riT .rqtil 18 . 95 ?nr (5 $neao! ) c:ar!'r:B;l.tf,;!1ith:urru aoo

u rir.'r i.ia.rne:c:aalrihurdt;5r.rf,d!1i eoo uir rld'o.r1darr ! tii'\d
1. r r{iiIru = O.67 x 8O0 = 536 nlu
2. ls r duudalylii = 0.69 x 800 = 552 nlr
3 . f tHa r{iul'lurbi = 0.65 x 8oo = 520 niu

4. rauriilfl;iliurnrfi.rnrLn = 18.95 6r:
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I. Hydroqurnone

2. ltrdou{elyhi
3. Idfrr rdullu;h; =

4. arali'rli1i'tFlu:n'snrr,

uifltiudairu r aCo\t sensi-tometer

1rarj irieuilrJ riuunter{rdo rflu!firn:rrtnn:gru
ga:drl r I un'irlaIn:nllru n.

480 nf!
I,104 nfrJ

I, 168 ni:J

18.95 arr

( 0.6 x 8o0)

(I.38 x 8oO)

( 1.46 x 8Oo)

an':d r tsn21 rri{llau n.

2.2 lollrniluu

lrnaunrr fi n3urtorlala:n11uu uiuraiueori'rntin?o!ar: t a0c:nrti"t

rir',irliu,l rraaa r rjaiir.rfidrtu,rr 14" no 17 fe r u u rvio.olils1rr:n'iluu 0.6

nfl Isrdulliftrl, sraserr rnsi'.r;ol d

$i11il;r.t1uihurf, r eaeorJ r oidrau
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'ttraroumrlrlr:otovriiurfs 2 nl tn0ouifuf,o liilu.rtreeaoilrrjoi{
nrorlnri urnniluri rrneorJ rtbium.:3ru druri'rurduueco.rirJ:cnoudl 1 liorir.r rftrf.c
n:n ui*tlrlnri\litr sensitoneterrieuihJi-rrlrniiurr*rlnrifmrit u1ltb"ru1u

densitoneters uiryrhn.r, rfli rtlriinshhile s 500 11. uie!',rtirrCriru s€nsito-
racter lGr.r rt\r tll[n lrrnirn:rridlir:lnirf,u.rffrrn:rrtrurganrmdqr ur;lriduln
uir lorqr rluitr

crnrr!m:torrr;tru'rdlfn:rvtf,d1rririureiuranllu.rdr: sldoom r tnir rr{

01nu r. ua: lllnalluu t . trur'rfiu

j. nrryln:rvfutrrSruriiur*rrgoi

'l6nr rnln r rrtr rr ryufiu yil iI atru'rfiil r 5nr r :dddsLrlirhun rri r emo -
rrJailrfrr r0u6r 1 uieuhhliue.rlui'eu,rfir roailrirlu 1il,1fdr:6.d:goc rror'iu
nrr$rlri rrirfiu lrru r{lf.rui I 'lurfi 61 22 1t'r|i n:r*Snucrir lon'jr cleuing
tine curve

4. nr:nrrlovriir,,.rqn rltoi

qrnsun r r r r6to\rii uT fin r go i f rurro rluronrrilnrintotrr r r nffhfonlilr
frlL ra jo 17 de r uiu d.r0 riutrurLioti o. z nft i'.nfulsr-unrodr; r{r4qmr
i"ru'rfinrroirdolifiu*riuturn !4 qo 17 6e r udulifsd

r. *orll r0ullvlodo r rin

2, 1r rfiuuirldli
3. errlri'r1fli

o.27 n{u

O.23 n5n

18.95 fr:

r. uorll rflullra'loda rl,|rr

2. lordoll{nlxri
3. arruri'r1fti

trnrlutsuiri'rurdrellidluvr"rnr:nrao'r
um:SrurrulGdlinritl'ruirir.rriu

qr:ritrurfin rtoi{rfunir sn rtoi n.

dol rJ rfrrn:rri'rile.rltFr{sa l 50 uiern"r crearing tlse curve lun'ant't

rllrfiu rufirtFturord rdllnfiLjn'rlf c:.earing tine eta\1;6fi Er:drSonirlkr urai

l,i rdostniorroniirnir'tft;trlili eoo urh., r.orfu$rdurirtlrm : r fitrd
0.27 x 800 = 216 n{n

0.23 x 800 = I84 ntr
= 18.95 6r:

rCo r{uun:rr{ r tJtttru rfltrufiun:rn
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s. oLi'r\'1rfifi clearing time U{l,r;dna\ ryirdner is rfil*allu riullvrlo{a !dua!1 6n

40 nil rrarvrh cl-earj-ng time curve lrri qn:drlunir flnrgai n.

5, n1:vrndauiiu1fr\rdort ;a!fu

lirriiurfl iraaorl rtloi lvi0l nu g , nlo1ala:nl1uu ! . ftr.rrihurfln i,uai fl .

ir.rflaiufiniru rn{o\ sensttometer srir uiflild16'd,u1u densitorneter *i':vri cha-

ract.eristic curve r fioufi'uf,iu!1nt!1! druirir.r .l ra\nr1*aanul

!.3.!.r@.el

1. a 1nnr1ltJ1n l31u1utrr.ld r, n:T vlzosri'rurfliilnu1u1Jd z, nrrlbart
riiurlala:n'lu1uu1utr# 3 ua:1urr:rsd :- yru jlliu'rd1i rr0'l nu n. uatlaln:niu-
lur,, n. irii ene rrni6.:gn (D.rnax) rirfi'u udrj'r:sfi'une unidhqn {n+r) tos tvliilnu

n. viinjLrrn rtri r do rfluufiuir?a\:ni1ltJ1n rtlurri-rxuirirneT l;iq.rqlr.rrnniT t'04
rua:n-:t: rir''ran€nn'j1 0 ' t: dsqrndrd$nnrirsfir:dvr1'lfae:Lr ror:onbii'r ti'.a'td1li1ro -, t
vrnaorirrrrlrianr': r,rierirJfin3u1fi'!fiiu:irn rurni1rirfinirni (roq) ds rf,ud.tdlrint':

rJ':rnp{uuufiair ra:1urru: r fi r-rfi'uiro',ru*nndrsrsnir.raetugreffunhd r fi od'uuufliu

I contrast) d.:a'u r:#eu1iqrnnT af a r: lfiuiriralatjdlicrnn r':rt aa.rii-tg.rnir

:.J 19 1 : 1!! ',t n d.rr:ria1f r fintkun rlutrrusdeufldl r6n?t r:Jn6iref,o ibirirsta.rn'r: l6an

rrrft{li!n?1riInul rnT oneadqdlr; s iufic;!!1ni'uie u

urii'T qorni,to.rr]iurfi0lnu r. ua:1a1nrnlIuu t, a: rfiuir:r-rirdl ni r f,a.l

iunrurnrSrur:rn urjr:iirne ru;hq.rqar rnnirlli.:!,tu o. 04 rSrtl uiri'\q rnu'rltJr4a.

aa':'li5T .:fiiil sirnuir\ifinrru urnirsqunr r' 
.r ra-tu,t lo $unn11!J$rnrirsd'uriul n' i'srtu

ainiuriiurl lraaorJrrjoi {.:nor;aT.J1filT r]hurd rnlr:au1un r lrilirLi.:'rldqnf,ori'r arfi-
r e aao rl r rla id16 r ri01 lu t.

2. lune':ruao.: rdurfiuriiurf,n r{oi nrir1 lne rr.; tjsurn rniouriiurl-
r eaaa rl r rJa j fird rdolrrnilar: rf,rr.rffr r 6ue r, rirriuid rrjrlrirLrrur#aifiglurJfiniarf,anou-
1! rilurLlylloda lr{rt rrnn:rtrm:3ru1utr d a 1{X?T1:U: r 1a1flVlT tt{fi4! ld l 'lnu

L8 lu1fi ua;c1nri'1u1d1;yriao.rc:rui"r ri'rurfin rsoi n. i'arr1i r ea rlun'r':ri1iftilr1a
611 2r lurfi d.r rflu rrariu, u:.:rn udnd\c.rn r fil:n'triii:Lun:lvrl ada illna.:ltEn rSnr]ou

6c:vr'11;1;"r: u: re a rlun r:n'-rlfftiu1a rvi-rfi'uf,tilr.r'rn 1!1uio 18 iu, fi rir:u'fi rnrT :1n1o-

{a rr.har:rr':nri finlurlifiluanr-r:sa.tn':nfi's1iuar.:1i1u1ud s
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lrnHnnl':nneolrisnlanujr rdaliiiurfi r rcaarJ r tloiqa r. urc*rrgoi;.
uix;lilaildqr rl.raiueodeurj:cnouv,'r I lill;f,'.rd

l. riisrl naaorjrdoirr.l0lru 1i
r r{01au

ltt rdtn,telrt;
ltlf,l rdullr.r:1ud

mui'r1f riu

2. r]iu1f, r.:aao r oi'[aLr:rt1w16
lalarriluu
1g rluudal*;
'l tlfr rdurlu:lu n aos.la

aralri'r1f r flu ru.95

3 . riiu'rf,n rsoi
*orll rflarlrla{o rr{n 256

It rdudelv{ii 184

n:arlii:r rso. ...- ?alcrlui'lri r ilu 18 , 95

246.56

z) 5.az

239,20

r8.95

nlr
n5n

nls
6r: nle 5 unoaou

nft
n5n

n 5lr

En': nlo 5 unrrau

nir
n5!

niu

ir: nlo 5 snraos

629 .24

rdoliiiu T drerlnrift ptiir'rrrildairu r a {o'r sens it@eter uier gl ilird
druirlilni r lrrrfiurm: Jrurrn

r s rf; ul ii,l 6T aiuro#ilrturr :r rnrirreu c Qulu:biuut&rhortr rsliil -
urtlrfuSu rfiulJ lrru r onrcoe;r.rlirrlun:ftiorr rlElru io.: r{orrsoJrurrnrhstfli lir
dlirrngr': n . li'lnnord rn6oufi'r.rsiiltftirrue:iiurnir{nlurLioJi ran r:lyrdrln{
r 0wtian 1 ua:olatrreln{ rfiunrjol 1 rriufiu(2'5) uinuirrirmqorqsra.ni'ro{r, >
eoirrjoia.r rnlo :;lro 84 o.r;rr{Tr5ulai ridwaarl'r:o1i5rsftfuli uifigsr*ruf
l'rr:1rulrili io rdo r{oc.r.r;ruri'r r:vritidnutumo-\rnrrrd1;tdurrrra'1f,u1d.'1!*tr;rf
alrurfuibtrari'ra.rlt5n 2z 6n':un1uu1urd1i1a1n:nfuluurfurft.rrfers 5 ara$iifu#
oti, .rlrrin, u,ufllirrnaT rri.raa.rrfdi.rln ai f,u.rrYu ua s1n ir f,usilrrrnr5ruiruue:53ng
1ne'r fis.lrllr{unr rrT BunlJlf uriarr rroldr rr{atfo{nnerlfh:farerlunnirrli t#F
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n1l !i!?o\rn1r !rirnir.finrurdu,'rrrr (rcodr:rerr:o"iuronilnrn'orar:liqniorrl 6rr

dvLiarlr :n r0uuliotirrirr r ru !n ll ruanalnfl ,,r r ninind rrirnirjfin iurui'e n,ra.ird.r
forrir.fin?urtio a rrhr nr:d5ono r ruluornrs r{'rnitrfinru.r6an0l'd r vEI'ulurii ur mili
rJ::ininttarriluef, r,raoo r tloiiuara.r ua:1unrr r0uulunr: rirnirfinfurfull\i!
iqrregSonA rcu rrirriud rrirri r€n?urluarnr.: uiardlr r ludel$rlsord*: rrdfir-
du rrirnhjfinlurie!iru6'li d.rdlLilla,"rar'r:r r rir.r1;a'' to rrulr{nrurd*riuauetld
liuonlnr: ritnliatirrni.r,r l rCo rfrlruenr.nlot$ntur r {lirdrarlbtmtinnrttar
qoeu{lk}: ;riftorar:j r.r 1 r *. lr r Cu'rdrl*rilir frrfr : :l.rlfiiiu rlr,igrdan0Hl i!
ooni r.r1ue-rnrd iira r 0uiu uiodr.rl :5nru r.r1t1rr11n r to,.o,,nr :ue;nrqr.rdrl'r o
ui1rfli.r-rulittruriirq;Lit rtirfi'uri'rururnr trrutrne'rsrJ:: rvrr nrairrirl irinrrrJfrrrJlr
gnrialtEn firi.rr:lirliurdgqaurrnt rfi ot rlili.rorcrni.r.rrl:; rns

od, .rlri*u rdauilrrri.rao.or0alth.eosninrrirsftil rdnr r :JrJ'n6ir
rdaiu:runr:i'r.lftila,r1:ri r:nrrr roirlflduli6s z,soo ur... ioriisrt rraeorjrrjoj 3

qa u n:d.:rrui-ri'rluriisrmadli r iui"rurf, r r eearjt rJoiulud1;lunr: rruuie r:rLiri
r ituia 

'r 
1oilrXa rioutu:llia.rlrj reu ua:rnilfellr:oir.rftil1if.:rjr gura 2,200 fi6rrio

iiuri reamrlrrjoi : p driurrfudrn:r:ltJfre rtiurrr.r:bi r fuirt..rftr{nrur rrilf r5e
cu rfiul ui1u!a,: riarnu rdoi.r'rftirdrrfi r nulr.r:lrri r fiuo.rirj: vnoroq,i rdoftil r{rnhS-
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Ladda paiboonkrttinun B.Sc,

.Abtlity ro nake developer and fixer for autoralii, .x:rj? fi:-.
ptocegsor uill be very conveni€nt and economic for a diagnostjc radio_
logy unit. This paper attempt t! compose home-made developer and fixer.
fn developer, phenj.done or hydloquinone was used as the 6eys1eri., ._

In fixer, sodirnn sulphite and acetic acjd aid.'arupnrun
iosulphate to react better. Various concentratj-on of these agents
beerr used to plocess filns which exposed while all other factors
fi.:(ed and the filns were compareal to the one processed by i-mported
lutions. Eventhough the quality of hone-made solution is just sa
factory, further study will be seen to pronise a b€tter solution.
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dl,dh ua: quo",r"ndr s fiu'::r jrt - 2t ita: + 2t (exr--rene values : -2 ' 5 I
+ 2.5 ?) ffr tl'::fivrdtasn r urrr-j': tj':rll urir\t t 

,)al 3 t6au 0'6 - 2'1 z lil rn':r:fltr-

rad !eo.:aa Lad r 6ai1,ufl*lr: osnudfiua ryr.:fin.:n linoleic q.rua:rii rrie r lur-r rfini-rd

l rifi'!rtA'sn;iiecraonau?idi rect zaN i,ibermann-Burchard vrt jr1:'ifinrrl unnrirtrfi'u

ajerr$riuaifiq alr.iiene:1i serum caf i-brators rrlitru rfis!1ii-:.lniinae l.lljl: r6t-r':

f.5s *ag + 0.71 drut a.16*l a etqu qon 1.fi fi n e rl
lu':;u: rror 3 tfiou 'uos0*r.rt!1uq!qot, iiifi11! l?]!-
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1ui! direct tos Libermann-Burchard.

rn3ur:fini dulq 
- lv.u.

Thennodynarric anc innunoloqLcai propertr.es of I nonocloial antibo'ry to

human blood group A

LENA FDFLMATT Imunology 14 I3) : 549 - 554, L9rl.

liinurnr:rnlu! antibod: rian!r6an A lotnulen rnonoclonal ta.:nq llui
i hybridona technique uirrt aolqr,,arrwo\ ant ibod.y dlririsvrr.:i'r'"r thermo"yna-

nlrc r!43r41$;1uaiiufilr '!in r:vril ntriqlu C57FL l'ruru IO lt'r lnuhi suspension

sorrinr6on*nr '.{ 
At B,DccEe, r+ :,eta+)dirriru c'15 M Na'rf'Jl;! IOa ldad

n'or:o. inngn{so: 0.2 !4. 1u5u;l r uas 15 urs intraperitonea; lnuL;13i ad-

tuvant .!a;1uJt!fl 3: aovr,r.l r:travenous n6'so rnfinn i.rqnirul r,' r lu ,qr;t6o;u'
seru!fl !.e:-)lu. i:i'u?o\t antibod\, 1nu'16 antrqlobulin radioactive test r;1nl{

fii antibody g'J ra. spfeen cel tJ.tui rosette form fi'u t ir tfionunsdin rCa r Ean

io,'] ro}l.\! iymPhocyte d form rosette !'l rusion fil myelo'na elI line nr)m-

ber 8653 rio"hirfin hybrj.ds drrr;rfin tda €usion 1i'i:rir.r5ud lo ua:20 6rtl''

antibody d'1.61u ,.rp"rnatant sa\ qldni fusron tit, r,rvnoou specificitl' nqlln

fil ri specrf.. antibody 6sti sub-cloning oiol 6n 96 nq! antibody a'la super-

natant uir.t'trncou6o rdentification test rCanr speci€ic hybriC 1nul6 ra-
,r i-o i.mmunological rnethod, nr-rcrrfi'nnfl:tlo\ monoclonal antibody 1n0 rden-

t:.'y lfuiuou fi'! panel cell 69 zfin d! ant:.gen "lu':stlusirs 1 zosnlj r6oanu ds

e:dlurn aqglutination 1ift{u ,dahi suspens}on log tJo\ cell Ar. A2,o $at

8, allr Inhibition test lnu1i saliva a1n A.BH secretor lia non-secretor,

tnnl antibody fi'u tissue fnu13 indirect inmuno fluore scence; in activity
ro\, aqglutination lnulG autoanalyser 1n,l6 polybren citrate't11Qnl na-

ture ?o\t antibody 1;unifir 2 mel:caDto-ethanoI, chrothatograrr:ry a'runr':in-

U.lr4t{ thennodynami.c nillu,l6 Rouger $a: Salmon launr association constan':

r!a: enthalpy change n'rd 4', :8', 25' Rat 37'c

lrngranrrr'1tiil antibody ti'li'riu a antibodv rln rgra *i\ifi B antl-
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3 nuslsu 2525

bo(t' rau ruir:irrirt A, B celt orc r ihr rxr:-j.r t'1u?u antig€n 1l celt dEeriau

lth'tfu irmsnization, o:alzr*lolf,r ll6lor antigen aleteminant, itnunogeni-
city torfirrq1ro.r, ! antigen B odlunlneru strain fl1rrfiofl tyliphocyre d
fordr rosette r:ti nyuria d1ri antiuoay fhrliurallrnua: titre qu.jr, anti-
uoav dlirwir{ntu,r1iilfi,s Ar Bas A2 cett dsunnirsfi'un'lirrnrtu,nr:nmorf6qrr
dnrrnh$filur$.oriouoqi lru! association constant (1.5 I to6 t,/nol) dtiolnj"
anti-e dlimnaun{ I ;rlo:l,n1; (r.I I to7 t/vot) udfilriftmrqagiru l.!r1
rfrrdtcio.trllirirriuin ro rr,ir isrsLi avidiry ludrr to ,turfi

'rro.r'nrfli rauoau:-jr oTcni hybritt dr:1f antiuoay fhlR: cellular en-
tigen rdu antigen drulu Hepalitis B, carcino eubryonic antigen nio IgE

torrru ds t$n3arl;ivrilfrirui unr:'l0qduI:aliua:q.lnn rrdli monoclonal anti.bo-
dy d t:n'rlfarrrro I n:hnr antibody dn,rurnlilutFlu.rodurn dsrcdeulrrnr?rr arti-
gen dinrruaif;4lunr: rfirI:ali ua:6socuonlijr! deterrninant irs 1 ttiatu de-
r iorlilnier, .

qfi1 I n7: ?'|.U .
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dl

ulqrrtos

u'!Sr uoa. uoui. arj. rSurrailx:j qlrTa lirft'rsr sride riold€r

drrafi: riu slide s11n lg 11 . rlueu 20 uniu f,lrfluriu 5Oo 11n Liurinrnlt'r
rl0frallln:aIai nru: ryninnr:*nrri l:u-r'iyrur{u rfla.r1nri tColith:Iurfiilunr'r riu
slide d'1lri! Denonstration do'l toraun::qoluqlnrcnurtosu3gr.r ni.rdsflu

lirtq.:

lftr.ltnu,r

rinfinurarrrls'r ruRinnr:unyri 6u# e liuel aa al ur;r111fu15\fi
rnailn f,uid 4 riulu 5 nu 't i r fiuu rr'trfrnufrnnenrie urJflrJin'r'rfir1nrua:rniralul'iile

6u ?a\rl:\rnu-ru-rai".r 1 1ui'.rn5r1ni r fiu.r lnuiTrqrJr;a.ridc;1i{n;fifi1i4:rArnag
luvr:1!dn -rut1fi?o.:ntjr uu rud.s 1 ttln':rr t frin?.rfrr1un'runT tfur:ga;nrttinttar-
61:oqt i'ur: rihrnr:drrai, .r r airrJ':;avnr':riurirlninnrdrrniftcgai t5rnrT finuto;
oonlrhj::nouarinlu::u:i'u1nid nr.lruninuane':i'sruinur0ffs6'

lu1# : qfiAnrur.J 2525 fi'sufinurl:{i0euleahrhlua!1r\tnuMaaitu
SuxqrTaufifi 4 nqsinruu 2525 ifauf,ntnl':s o'nJre'l:atba urgfJur;a-E -

I:n rsn 5 {rrn'ie l0gsluri
,Iuqnifi S qfiin,ruu 2525 fi-cruinu"ll tstru'nJ1ni! ru't

nr:fi;ufinn'rnird erq. ouos lcur{ri! ua3 r?r. lnI.rrri rnt{rr r rlnfrr-

flrirnru, cr:r;d';rl r f,r.rn, .:1 iea6n 6 yiru f,r mr. a:fiuf, lsorfil! rr. rnluofrnf dl-
1o (fi, rhrri lnurrluri orer. a?ra a':6fr1 oi. qr1f, lfu{u$i sa:oq. f;ntiu unt-

n la lnri

. luulrrn rSunorlr2u

lurr::d o.un .1qa 1':tiind' {riatsarorltr rnn0anr:umJ1u*t3 Intttns

l iaiari?sr':rtnr': rdolrrn rn$uo.t,lin'rl no: r nnilanrr unnrirrreinur&n f,re lita;'.r
na.rluahnluri'rudu f,onarlllnran:rlr':ti uruuxnJiqa 't:l1Trt rn'o r 6unr':taa.acr-ttt

nlQq'm rrfi 1nrnorrrludt:u'r rtirauulai6no; ryra0anr:unnri rnrtrur{olf,ne tlarui
nonrasa; r itrnarJ: :l unil"lnnasrydlrkil::l uoilunrrfidart{rrlor'rrrd rrlurh;1wrlr*l
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n,ritnrrr nlo rCo rflur2un, riny,ruririnfinurfi r luufisisra!!naurluminriria'l 
',1

'tro roqvruiluti rrirno: ryninnr.:unyrri !r'rfu u'tiuuf,na fl:a{fi6qfiR r anul1n

liru rir.Jli'uulq-ln r iucur:nrrlnid'rruo: rrfinsr rCouino.rtludl rJ1dnrllnqr.l'::nsiirial r.l

'lnuuicrndrn, .tou,rtitl ':E{tiil:T rtluuruss.t taorrlnt:aw: tvtoiianrttnri 1;lrtirlra
fl?:rg ulsnanriou nl\rrn .1 rf(a lo7CO

n1:u'r3qgfulll;

gu'r! |r4nfinn1r rlnnrin, n .rnfla ll{nn r':!'::gllgrn, rn{sfi I tios " Arne-

biasrs, Thalassernia ua;nr:i€tdanr.rfosrJfirTfin r.r r:rr.i,r.riud 8-9 6'u11n1J 2525

o o1i1'rtfirltn1'!na1rt rrm: rnn0nnr:tlyrnd utr'irntr, du tflu.:lnri

n1:arFnor:l o rir ': !:: ir:r,

re..rr1'roF-s1a1':f ni. dflu ln.:uir rnrl': tTrnrirnra'lur4fi+irlfulvru rnain
n i':',r1ut- ' wHr-' rdeflnau:l ,ior rnmunology of rnfectious Diseases tu tio.tln-
.arl..i rj'r: ,lrsain rgoiuausi r;r jrs-ju{i L-30 fi'uuruu 2525

r'r 1 !i ! q!-_gJ!_llu.!-!g

idr l,ar an:rlr rti o:. qorflnd rrieds rolq rTentirnra'J"dr tn0n6in lrJiel
hA

rJr lrlr: 2"" Asian-Paciflc Congress of clinical Biochemistry '::re r.:'Iuii 19-

24 lluuruu 2525 r,,;sg1311r,Juu Post Congress Course in Ctinical Chemistry

r;ni,s'iufi 25-27 ltuuluu 2525 nr 1:su:ur!:Junl?u rjt: rnr!.rnlrji

111}:lqnlu]$srv'!
ideuetran:rq'r:rjauo.r 1?tur{i! rTeurirnrnisriAif,alll n:ala6 Ljjel

r-J'::grnrjraorr)uqnrfiny, nra rn0o cr lnuriun1f,r,1ad\ri11! {.rnTrf,trq1an '::nir.r{ud
24-25 lluutav 2525

o,rcltJqll,r: !1t1;Qd nrnltrniif,'o1:.:l nra1 nt tiriel r:qlrra:duur
r{uqnroni nisd 3 ::n'jr.riud z-a nqrQn,ruu 2525 s1 rio.tth:quno: unnufi,rcni rin,t

luurdu rflur:1nrj ua:1.f rauorarrrul{B}irdo r3o.J "n.ri fu 1\t'l!n1'tn1, ittulfla0! ro!
6un3.tiu lu ria r6on unr: "
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otct:tio ::o i4Bn:roi nrtftrfirnr:lu"rrJr lr#rlrJ::qrrSrTf,nr:r:fiu

nlarnr*tufi$illru r dueio.riiu{finrr o ,lnsrdunl tia..rlnri :nir.riud 2-u rq68fl'r-

rnr 2525 ua;'itL rinr'lvrurnrurrur! t{ou 'or6e /filn'rruuitin"

fiio;-,ar:f "trirLprari 
finf,'l araififi rnt'rrnr'rr1rr hh'rrJnrta!'ru'lg'l

nr:r:a:dq rlo.o freatment of cerebral Palsy and !6to! Dolay :arjr':tud ft
-26 rqrrin.ruu 2525 o I'rs rlurnronlrruhh rnr?torf,u!f,tre

{drurtrarrt-rrrjrue: q-,rronqlra'i firnirnra'lt'rlairirurn?04 rtir

ianh:1plr?trJfi{finrr::itl8nrnr{o.: "rnrcbilized ricrabial Enzymes and

Cells ::njrsiud fS-ff fi1111?|r1 2525 o nrnltrladeirul aosinursrrari unr'5nur

iuf ra

1t 

"^"4:;"t."ualrr,t,ttgu!
{tieaeran:ror:rjqryn:ruei tarrzlunr nrnigrtn$niia 1u5ru:ortr:ri

fltltnnrl n:.rnr:rTrnrlo!1truueJglun d.rriula:t:n.l:ie'iototrfnfinnr0d: so':ac:urmri

fidni nururofian.i fiunurnurrani rnfittrtniua: rnaianrtgrrui liiuoande:rdriru

iruq oi rnolri, r ftnTr touslnri ::njrsiutl 2-6 nqttn.rr'ru 2525
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Elcctrophorcsis cquipnclt,

SpcctrophotoDeter,

Immuaoclcctrophorcris ead raeg6t,

quictpcttcr ( wrirblc volurac ) ctc.

lnmuaoprth Fhoro - litl

Coegulatlon ?rofitcr (uoa"r Cn-e)

Platetet Aggrcgatiol Profiler

Clirical Scieuegtac. :

BIO/DAT'
6fiFctMii6i

n$fVA Hcrcdlcc

AppliedMedicalTechmbgy'x{.

Diagnostic Prducts

" a",:ua'i lon specific ercctroa (Isr)

ttljuz llGr4 ChsElels

Iol spccific soiliuo/potarsiuo

aaalyzer .( raoc"t 
^ulzt)

nre rii"
OamoEeter

(uoa"r rer-ze)

''::1 ' .1 <o' . ta10{}l6yl1 Electrollct

Fweis,ion Syston,luc"



SIAI| MEDICO SUPPLY CO. LTD.atlE alult.aranlrl loa]\ ratEtot Not. taicrotlL5{t{ raa{ll .l*!tra. ala.IlalqrlrlfsDl^trcror

RTPRFSFNTIMJ

A}IALYTE^L 
'I.EEI\ 

DIC,

lslr^x (ttrr|- octarftrl

AIETI}N CA,. CAA}IY
AI'EI.X:AN I(T*TTC OC'(IANO{
.,/u)lr^}(ID |trsturaasni ||c-
LL (t).t oa l-D)

crGr-At n{sTuclcs LID-

Crt'Y 
^DAr.s 

€tr J r-Dl

CHYO aAr At{cE ol:i8^- lxn
HEllC^|r IIDC .L J A|lSl

IYYNAT€CH L^TTAIUES
GCA,FI.EOSDII EtEffErc (IHELCOI
tlYlGON. tET€OTf t Du\llt,<; GLr J A-Dt
HArL€CD (Errr C Arq
HARIIS lrANUfiCn rrlrc
('!'IGSON (IAILET FORC€,I
N TPXAL A''TX.TG COX?AXY
SCTCXTUIC PRd.'CTS tD.r o, At6,
sclENTlflc IXDIEIIES r:C.

r NcElroxF(no

sdENl |Frc I^-\I,frCDl|\c lriD.lsrDfs

V. MUELIEr @.r .'.|{sl
llls|l^w N^M,FrcrItrE @l?.
I-AA-UXE lrgrriDG\Ts tlc_

oSloN LESEATCH Fr-

sYvA colrt^xY

Ell.R&\Clt Co"p.

trjrt f-.iE (Arih.ttlc) ttc4.| Larcor.r.r,
Eadl Sd rcr3.r|" c(.
I-q, Ii:!dO.. Urrq@ LiL
SL.rF*f, Ti..!c P..c!.ror. CaLat
C.I!tc.. lLldliro.r.t. l'cfrrcrodcr,
.-t bt- *.
?l..rihr}( Pr!-|fth t)!.pcd<.7c.lcr
XDA CErdid C!. r'lrt Ar|lFtt
Or-o-.r.!. CFlic Fitr6i. Aotlt:ct tr(
C{lr||.c Laia, Dr.aDsr.a icrtGd. C€rg.
dr|id fita(. S.!,$a-dt llac. Gr.Fl c&

A|r-.ri ChcErq.t Ar.lFi., F.t.r.
D.F. F.aie CoU-ra
C.lrifra.. Mir... Pi'. r|. SLtc!, ld.rel.
L.c.r.l Trr.r, 9i& .{..
A.rltr|c t 8.LE, T.9 Llctor B.lrac.
(frsl .-Loanry/Ht-ru,io!) Sct.6
Co.rrol. Bt€CB..l Arr|r.rllr. a.aalaa
td. GLr3rrrc crc,

TL. Co.t li.r.{it S)da'!
Or... lErbtor. tfr|.r 8J|b ata.

Rfr, C.ri Tdr fa a.rc.lion of tt9bltr
L.t..r lit' @r A9te,10t ttt cra.

AutlxLr., Arlotrt Trblc al!
(tr.n. hcabatoa. Wrrcr 83rh crc.

t-rh,r.ro.t l.3tr!.G:trr! l, s$,i;l*:
\.r.lls llctt:$:rtr.:, tlctrl\ t! .'

t-:r.r Prt tro.. Co.tlittcr, RGd-Trt r
Eb -fip CrdUrI Tubc. Prripliu ctc

Itirv l|t ttor. Frr.roo Colhoot. l!:..
bFr CLroorrq[Cry .lc.
c.!.rt & SFcirl S{tlicrl lo.ru-.ol
l||.ro.oac P.tholott l+rlecnt! at(.
z.r.t Brrb. locub:ro.. Snrlcr, S!t,.!
u:r.:. Hi-|. Cb.ob.r
Pll tl.rc., El.crrodc, ioli.cd ..lqro

^..lttt.E.rt Dr.t A!$c Ur,oc, OtutG Ara.!
R3.tG|r,
,/.i.r &caitcr. St,:i!: lrrrhr, Sr!.tcr:.
ELa-A-ltair Appr.arul

us-A-

us.A-
Uji^,
us_A-
u-s.A.

ET€L'ID

us-a.

u.s.A.

us.A
U.s.A.
u.5.A
o.s-A.
us.A
u5l.
USA
U,S A
U.S A

U5A

u.s-A.

U,S A.
U.S.A
ul.A

u.s.l-

usr
-U5.,\



us$n HlsLitnn olno
S{'#R{f; TECF{ Co.-Lrd.
szlzz ouutlt inr nlumn s lvr.:. z3+zo+s
52/22 Pa Road, Silom. Bangkok 5 fel.2342645

a@

5III|ffil$:re
international
,'1,nlorrraiia: pipeti{)

:;lu positive syetem 6{i
precision & accuracy 6fi gnrird:.rEonia

dao sample (rvater, serum, vicoua
and volalile reagents) e]urr$sn20i6l
volume rn;n:d nuirfin rJYud.rlrninralunnr
'lririu r urfi lriiirilufio.urlduu Tip.eample
rio sample

ll icro I)ispensnr.

ixararfial#rinr6on :uri.r Plpettor.
Dilutor

\'{}r{e-xer,

rilu rnixer arur:o mix ia; Tube
uiari.r rack ldnrut:drnil.r.ru RIA, EIA
nio Extract dr.r1 iralfiita, lm:rJ:y rinnar

l#rirulun:ddar mix niarn-unia i rube
o'ruruunq fidor rnix

__,-'\_'-@>
Hynson, Westcott & Dunning

E.ltimoro. MO 2t201. USA
Divilion ot Becton Dickinson .nd Comprny

*i t:'i i , ;i:'rl l('..!

riror kir dlin::oxriflianruh s urfi aur:o riter lddrolar gensi-

tivlty & specificity 6n'il VDRL lu rlt n'qrln:ofl#rir iorrf,a.lrn'riru

i plaerna xio serum otirudurdrirld

ir l; ?rri l;i { ;;. i'rl I {::,1"

rfur Kit dlda::ola; r titer !o.t Rubella Ab Inulind'nnnlol hema-
gglutinatlon Inhibition teet anrrrorirHolrl#rJ:;lulritit immuniza.
tion progra ms rJ o { n"rtrdnr r#{ o rnrinr u o.r !"u
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