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tfonrrur#r;e1 'r'ro, arrtl-rr rdoori'r.r 1 1u{rhu rnirdrrluornrT rdautr

mnl:rd1ool:i rfuu rfurirjrds rnnirirhu Io 1u ll :ru oli1lostrr rlg{hlre:tor
finrer riulfrrnardruirull6 rori 1u{rhu.:rud z d.rf r:fiut1t lolulrr rruq,urnll.r-

70 rti.io re.6o;rrriruS5113a'1111grn6t1irn{os0oriruna;n{'m'rrfnwruie{rhu
SerllothUtbOrt; rosli r.ilr.triro!0f,d1;nt-irdr{qoo11iqrlrn r ll' rnonidlid, nTt

nrrtcsger:ru [a:11tfid{qi6',r zo drului1lrrieu ue! 6 :rud! trir t6ort1'l{'rn'rJnfi

nr rerrr$u r lloenrd.ulqlalu1 n aouo {1u r nnirh' diiurno qi rf, o.rfl u t fi uef, odir

61u1r$r 8.8 un.ria qc. rhu6 rarlqrlofinrruo{1u rnor*ht

nrr rr.d,uurje.:Irrrnr:rSnnrthlln11UsuJ Osteosclerosis ailrnr: tfiI

neru0atrli-runrra:aluea r0ulto.rn.r:1o rf,u{r,lu{r}u':ruur#l riuir|udsiornr:ms

l radrylol ri r 6rlu1u1n'r',rnr=611ru:.rdqeuazthurin::u h? 1u1ur.,!io\tnr: r 
'1lrnur1a't

rdonrfinornraorl rar{qoolri r &luuan.rlirrnnrn;rul.oi r ondue c R rr rie!,!o.rI a: ''!o: c

gnf'rfirnpia\.d

et:ti
fl C.rrjrauhrarurJt:nt':ttnnr:finue rdr:rfi!1:n looltrirrfuftr ua:{1ool:i

r fufir r{als niirrflolunr:f,nurornr: r iufiu rdosflnv{qoal:ilurjt:?rn:fu tf;n riueu

rirn n:iranlnn,r:nnn.:sdfluaurron.:r1ru1ifi.:uiriesorqrJr:lro 4 nr' tnr*rrtorlr;lra

S slJ6t1il ua; tdo r tFt uurflrruarrlfuf,u6:;nir.tntrrtrrnuaa'rnrlunnnrc{hJ::ft.ttotrlq

oot r flsriidu nrtor;f,wos*laolrid{furiruoonurn'xfracrr: cc'|uarru{!'ffud1uffnuoE

dur],rnrltfu noiref,o rdo:glfumrr\ool:rilurilduOirt :ui r rie!1ui' rirudulrt rcfl o-

n.rcrrlrfircRlnitrrnn::liruiir rdourir r oduta.raerulnrjnf,lidinir O.S d.rLittoir

r fiuQnurtaror:oqtfirr!fl fitoudrirasrnrir::fru*qooL#rjt:oqq.rn1ifilf,luri'rfu-
so.0rh: rnt nu lau torrzlurtnrr.ri tnooi":i:firitir I oieului'ruriel fitrdn'rnurlu

utryuriilua.rtlr; trtl;u 1m:rv'i ro) nr': tnjunr::f,u*poLilurilClJrg rf;ul;ta

ir prl luurwolnlmlzrmtCarnf,urnn :: rd,fr t {ou 1 vnr Cio r do::f,1to.r*1o41 :f
lgrirrllrh:uro C-5 druluirurirdulJ c;a1r,rrnr:etrscntrfiumn::1ufud1uu'rslrn

frof,rtrIagd-rl tlredDafir rtuenrrotirs rf,ulign ( 1fl z-a; n1:i:,'tdo.r't:firno{too

1.1r,\tr rf;mnriu{ttls 12 irgluinriru drrrrsirir.tnrulil;11rt{aal.lilitiurglrn
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aa
r1:d1r r mlRn lrurxs riis{'lilu
ljx 17 nuu 2 qunlfl! 2127

ruon rr{ud.rugo.rv{1ool:ritFllrorysrrrrjrll.rrufii.r.,rnlr,l;nr ,;1lil ( 6, ? ) dlrjolnrirrli
i'r:fiu*ooa1'rri'g{lufsarr c}rloluurei.rriitrni.v r frr fid.^;v{6.r1o n rr rfia1ra*1ool:i
r 0uf,ulitrur1nn ariu 1rirririrauhlunr:inur{r}ruieul:a*qoultfrifufinr{oi, 11 .,1u

r iliroorq r iliud rrjrirnr.:lnnrlul:.rnururato.nirhuoqj:;ri-r.r 3o-70 [ ua:drulnq!
rflu rnnrQ.: ( 9 1-.u ) ua:UsLi raui:ru'uirnerurnirrnrr rruidru rdar6o.:fyunr:
r finI: nrilool':ri r iuf,nluntp.urnnirgrul nun:,o firniua.r r nqninno.rnr:r:rtnu tdu6drc
tdoll-rnanrnnrrlit*3oo1:iriT iiiT 'rnru rnoor{ar,rnlrdur{o.r rd'Frrotovril
oo1:sirrnarur: rdu rdu.r drr!*3oo't:ir-.t':;nouoqiir urJr'roriq.r,rn orl riiuli-ir{rsso
aunr:utllnn rfiu.rurnnirtrr nT rfinurr{uluoirnvirndrnr.rau rd.suirr:fir*qaa1'f
1ufaa,e; rfbdulr::nir.r z-o riruluirurieu uasnudou rdu.r rSurJ::rirv!::f,worr*1
ooltilutharr:ln5riulffiffurulir:nr{qooliiriirf",{u{n(e)...rnr..,oo.un"r"r".ou',
::ffwarrrftool:flulwrahtr.rs.rlua*1f*qoolrigsfirr 29 ,i"r,1ui-rir, (7,8) u.:
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lrf rrirh.lui'e rh 
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laodeljuirnr': rfiaI:a*qoolrf r0uluiu cr rrqd,u:rlfiu',ir rdo.''rrn
nrtn''ri"rdlr{qool ri rlorhoqjrrn ( 5 
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nr:n:mnr: jriuliodrlulnrorioln ulori.: z uli.r dr rludrjr
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nti-raual',Jr:rir'rnr: rfiranrnf'rnn::dfir

87

cirunr: rfiaI rnr{1oo1:i rrJutnr {o fts0adln r:q:nulilu rf;'nsrqrJr:r.no 5 tru{ul



t'|t BuII Chiarg Mai Al'tS

vol 17, No 2, May 1984.

rrl6iriulr a\r"osI?i.r\n,: r?ni31; r.ra.ru1fln;1 10 {uld raln1'r tfinctTt rriuddn r do.rlr

elnn11*xi'1d\t!*3oo1 :igsf ,ruir,rnfl j T I rirului, uoi'ru{u\L

ronarrirl6.t
I. Rardngetong r T., Ratanastlti'en, B.r wattananikorn, K' rTantisukrittc' '

Lerdthusanee, S. 
' 
Thanasuthipitak, T., and Pitragool, S' : Ptlase f

FinalReportonGeotlrerrnalResourcesofNorthernThaitan.l.sulmitted
to Etectricity Generating Authority of thailan'1, 1980'

2. Rat-anasthien, B.Tung' s., and JariyaPatana, P' ! DistliSution of
fluoride, chloride, nitrate and sodiun ions in subsurface itater in
Anptloe san KanPaeng ' saraPee, Muang lamPoon ' OPen File RePort No'

SOIO-3, DePt of geol. sciences, CMU' 1980.
:. iru r*ru'r rtnnrr:i, ti"imot ttq,lu n"t drlt tnlu'rfn# : Qmrtdorunrn

6orl1nti'1 lunrrrT uruni.riitrara tonc11'tJlsn6!n11 13qrm1\rl!'ln1l t ta\ ! n-
{"i"dd,*.tgrdi lun,rtlltl,rsutr unr'lnurfs riu\r1d 16-18 }'s' 2523'

4.oriaonResearch.Instructionmanualofmo.lel4oTAlonalyzerand
Analytical ltethods Guiale. 7th. eai., Orion Research Incorporated'
1975.

5. Singh, A., Jolly, S.S.' Bansal' 8.c., and Mather, c'C' : Endenic
fluorosis. t/tedici.ne 42, 229, 1963.

6. stookey, G.K. : rnqestion frost drugs. In Fluorides and Euman Eealth
Y|HO bnograPh Series No. 59. Geneva ' P9. 40-49, l9?o'

?. Cre&e!, H.D.' and Buttner, W. : Absorption of fluorides' In ibi'l Pp'
75-9)., L970.

t, nti.rfdo rfg nr= tiulq rnl.sfrnf : .Jfiu!€\trllsoltilutrge:to.rmrluarn t ngoih.l-' 
A;;;t;;,iJo.--."''t""'t,uronnrrunnti toJslnri 6d s nrir 31 r'r' 25le'

s. shanbaugh Jrr G.E. : sensorinerval deafness due to cochlear otos-
piosic i Patbogenesis, Clinical diagnosis an't TtreraPy' otolaryngol '
CIin. North An. 152' I35, 1978.

10. SinghrA.,and Jolly, S.s. : Chronic toxic effect3 of fluori'le on the
steietal systeh. rn Pluorides and Hrman Health.titlo rcnogEaPh 's€ries
No. 59, Geneva, PP- 23A-249, L970.

I]-. Jolly' s.s. ! Eydric Fluoride in Panjab (rndia) ' In Fluoride in Me-

dticine, Ed., visher, T.L., Bern ltuber, Pp. L06-121, 1970'
12. vlright, D.A. : Retention of fluoride from diets containihq roaterial

priuced during ah.ninium smelting.' Brit' J' Nutr ' 40' 139' 1978'

1:. ltcclure, F.J. : l{ater fluoridation. The search and vlctory' Bethes-
dar Md., Us DePartlent of Health' Education and felfare' National
rnstitute of HeaLth, PP. 75-108, 1967.

14. wagnet, M..t., and l{uhf-;, J.c. : Ttre effect of calcir'tn and phospho-

tr.ri ot f lr.rorid-e absorption . ,J. Dent. Res ' 39 , 49'52 , L96O '
15. ,/owsey, J., and Rigg, B.L. : Elfect of concurrent calcium ingestion

of intestinal absorPtion of fluoride. -Metabolis 27' 97L' L97a-'

16. ;;"ifr;;; ;;;h; -t". 
i-n"inn''*rqrn rtiorrturloo1';litut'I {oitlu

rur..ri rndo. riusll ;rrtrflt d rg otfufl 2 flu1 3?-46 n'fi' 2523'



LJ naC'rr.ryrru3u'rt'r1 s

fsnfr nt6oqrnnrrrduornr

un.6.rc fitgr16u3 n.u.

l rrlr r{o'nn^ rinoenr: nlrud.r I:rrr rfod.r r{o1:a rir{ir.rnruto.r{-
thunrrr.l'rn (infectious diseases acquired. via the gastrointestinar route)
1:ah r{o.nnr\ rluorurrLici riuio.rnilfrfiao.rnrrqrrrreirl rarolJ (r.rrrro n.
lulr.d l1 . frrarirws.rlrah r{orrrm* rruorn, rdl,inrrlf rfiaornrrqr*r:ir.: liuri
lrn poliornyelitis, 1:anurltowrrl riuorrrrdeuln{, I:r cysticercosis r {uir.l
lurrurvritr, lmqnr::iel (diarrheal disease) Url r rfuiorr rfirrnnnr.lla rdo
rrlalrJ lul rro t . 1uir.td r; . fieoJr.rtallraqtr,rrcir.ldlr;rfiarrnnr:h r{o li$?i'l:n lactase deficiency, hlperthyroidifli, adr€nal insufficlencyr pan-
clcatic tumor urrrg0r rf,uiu. uriuriarrlrhnlfsrnfiorvr.rlf rfi;rrn.rrqs.r:vir.:li
filti'rdo r:r rnr; rfiorrnqrrr:vtor{th uorrr:rrhu r{od r€ulr rnltorornr:q*r::i".r
f'rd rit cornr.rqrrrr:.iewo.r{r.}ru1l\ir fiatnnr:la r {odu rol.

1:agrrr.r:ir.rd rfirt.rnnrrfir rdorrnrrs rluornrr (u!rro a. 1u1d r ;
tlunir infective diarrhea. uti rf,l r:rlaidl 1 .ff[6rlun1:;n$rd liuri sastro-
entelitj.s, entero colitis r€uiu, uiOtlfi.tfirlt r:Unjr infective diarrhea
rtlo irrfective dj.arrheal diseases lrnnjr. unarrldr;nrirefll rt infective
diarrhea, lra enteric feverung'ltl food poisoning t1n preformed toxj.n.
1'ra enteric fever r flultrlr rf,orrnlrr rfiuolnrdornrrqrrr:;ir.rlu\rioroltc,rfiql
(;.rrfu1:anrfudt.oiro{lwtrro n. 1u1ud r; ornr:r.rfiqporrl:rniud ;o u"nrrli.qo
uriril rrrn:ru-ir1:an{udrfia'n rdo salzpne.l ta sp. 4 fir fia sa.Inpne tla t4phi,
salrcnelJ.a enterj tjdj.s selotype pazatgphi ( riu I lun saLrcneLla fratatgphi
A), salr@ne7la enteritidjs serotlT)e schottmue.l-lerj (rf,!rlun Sa]'une.l Ia
Patatgphi B) ut; sal.zpne-ll.a enteritidis scrot)rpe hitschfeTd.ii ( tftlllrrn
salnpneLra patatgphi c) th$unu.hgd rf,ouuai r lu6n z sfir tfrtrtanllfrfir

ntiurorq:;rmi nu-5rt'|.rn ttt I ulr'lnurfru riurrlni
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1:nfl6arnr: rr6ou enteric fever li'. trr:aufi1irlir enteric-rike fever ttun

lgd rftrrrn th z tdrqd d.rliuri ver";n ia enterocolitjca ue 3 campqLobactet

tetal s39. jntestjnalj-<. uonl, nv'r1}itfia enteric-like fever, yetsjnia

entero<r litica [.lcMlo?li1f tfirrnr:6n r lutosiouih tndosludotnios (mesenteric

adeni tir ) . {rhut:fiornrrrJrariosrrn rniou r fiuliild'n rru , ur.rrurili5.rnrrtgrio

nairl id"r ikr rruun:1nairrrl .

1rr food poisoning rrn preforrned toxin r iul trqtrrrc';rttd tfitttrn

n.rl;u roxin d.rrirsfuu rf,o*uiftrtudfi | {ouoqiluornrr. r{rhu\iri rsuial'fiu tfour.rn

fi r lu Irirl rJ6'r.nrrrn rfiatrnrrli, t rriulrr,nriudrl.r{rarjlunriul raqtn::'ir.rdLilirna
e1nn1:*r rdo (ultro t. 1u1tfi f1. r{odlirs preforned toxin dr"rqtiuti
staphg focrlccus aureus $n! Bacil-zus cereus. intnrlia'rfrrpasl rrtnrildf,o nr:!
r:ocfn|'r*rrr;{rhurTnt:!ornr:rdul6or r rlouthrrio'oirlrTuornr:qn1tJ;T \t;?u.

riour cnd, rf .tI ran{r inf ec tive diarrhea d.r r €unrjrlnlfiqdrcnrimlhlu-

tr"r.ud, tttovrunl1.1dttl'? u'r!a\d'ra;iu,n:ornr:1u'r gutmrrr r f,lsrnr:totlnuln rinriou

qrnllCao.tr:rf;ri,nur:rtlliiua:nuri'rdOrtgo{1uo'rn1?'.,!!'ru{uo; 1.5 6rr. iorni'r

e"ru, riiriourenn.r! tt{1io1tr.1r, riit ua:luriou r:tigai'rsonlrlunrs r f,uornr::':tt

ffu rh ar 1oi!a s 7 hr. rihiootneilir5nr;lrj:yuror{uq3 5o fut, urilutos rf,ueli.r

ailir {nnlrroqatrarrriirrnns riuornr.r{ue;lrnnir 50 fii'r. rnfndf,olufirndsrc

iierrriljewrtNellilr{rlwro o. s 6ir . n'rliliqiOo'rlnirdql6utr11i'r11orrl tf,g

ornr:rialrl, ruludqat; rnf,o6rri'rdaonlrluql'r'r; ::ura o.15 ai!. l:rf;uliirn'r
lir&r rfottsrcrrlfqdqrtulraq$r:rirr, nrndnelnladtnhliatrlirinrJsmai'.oanlr
urn3athl 1l''r rdulun:6{r}uaf,rurn1:n ) {rhurv0ornrrqtrl::i"loti1"rTr$r\. tt

lhuq;.i.rqrr:c rfui"r , tFlurlnrnqrtrrcrc!rnuns{thua*firrurin::'adrtr:r; r ir
rdorrrnor: .1urji. tdolrrnqrr::go.o{rhu t frnilt?ruer', rn *es! tin t6oalreluqr-

11:cdq rrrtlUnorn.rqlrtsie.rtfiadi..' noninflrnu*tory alia*hea, f,olri6or

nrrfn t1r rfta&lurilirfin. 1:r infective diarrtrca 6nnrilnd'0, {rhor:Onu'ra

sn'rndrllild. r'rue'uqrrrt:t:lLilrn rrriw!1n, 6rioathoonurlfoqlr,'rc. $1n

rl1l{irr.{rtsira11 rir rlartl r fiurlulia,t.1n, ornr.r rndrdgreriru rlun{fuirlrr0r, r':r

r lonir infreunatory enteritidis. lrorirdrtrfuliun\:r shigelrosis.
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1rl infective diarrhea, uont.lne3uu\toon tiialnllJo,ln1loon ( uu

noninf l-amatory aliarrhea ftu inf lamBtory enteritidis ue-) , d\to1au!\oont1!

nalnrro\n1: rfirI:r r0u : nqiliruftr. n{uurnliurir{odwr'r1f rfim'rnrtqrr'::irllru
n11d;1\ toxin (luto:d t{o rrlqt firtlrtur'rli1 , liuri ofirrnrnl:r, lmno rdo

enrelotoxigen!c E.coli riuiu. {rhun{udr:lo'rnr:uuu noninf Ialllttatory

diarhea. nriudeo.rliuri r 6odsn11f rfirornrrqnr::irt1aunr: rirldnllf rfianurt-

nnrnlunlwoleiliro.r, liurirf,o shige7la, salnr,neJ.Ta' Enxeroinvasive E.

coli, vibrio parahenolgticus t Entanpeba histol.gtica uo! CamPqlobactet

fetus ssp. -iejuni r0uiru. {rhunri!6r:Oornrtuuu influuEtory enteritidis
n{uqairuliuri r6od r:rd.:!jnfitnrl#n"r1f r fiaarnr:qttrrvir.r, liuri 6jatdja

latublia, Rotavirus, Parvovirus ua! enteroPathogenic r.co-ri rfuir. {rhu
n{udflnlornrrsuu noninflaroatory tliarrhea.

rlo'rqrrirudr;nti'rrisluuvrnerudliuriq;nrr.rTun:nr:tliue{Itnrtinurqril-
ne:{lrYrn6 (relative incidence) ?o\t infective diarrhea. q;ttr lrri+dliuri rtta-

€nt'i1ilunr:finur, 0uruto.r case infective diarrhea dltlunr:inrn, nilorqmrr

{rhu, ao'tud uec trardtin'r:inr.. nr:1i rnqiirir'ttfuttlrnrrlii! r fu'r rdbrlolGnr

antibody drirslu r:n11iqOln1rlfu*n6lortr tnrtlto\r infective diarrhea tlnn11

nrr rlon case 66rerr1firp, tirtuintrfi r{rhudoo'rn'r:inrr z urir srnirsfiul .

qrrrtlir\l, u'ru ( rdutfiu 1 irJirri), qgtal:flilt6dr:ruiriar[ttrrir.rrmnr:t6on
ror,r:{lhud6o'rn'rurlrj rfiu 3 Tu. neiuorrpot{rhu 1rf,mtefln{;, rnlrd (ilt;-
lr;lnu nto l: rrrttrnllorlln1; rer) ue: ttrfhinrrinvr (gqiau rlo qqnut ) 6

f, raioqtllnrrfl*ndlunluol rlnffu. ...onlrndg!;o\Uff ir6s6r$huniu inf ective

diarrhea rrlrirud r:rds\htu rfu rf,uer rnqduriuol. fivfulunrrfinueqfl*n'rrtfuftrf

totar rrqrir',1 1 !o.! infective diarrhea, {lnvrfr.n'rO$t ue=rluulilutlulrrl
r durffiior{uirr: r rdudunmori, .u.r, 0o3ft r3 l fi rQprr t durftrnrmfi;rurrtosn rrin-
urfuli, Ilu rmr:odtdlnrnu'r\h tF!u!rfi rru{hrllrrlnnrdu.



{,

nlsrusuutnuudruo:fusnus>ufo0i6 nEnmrorETny n-ui6lutrrsn

0 r ut uuuoJusu:nnrdr. ruuuoJ0 ulrits=r uuranoduoa

111! r rfiu:lqluqe 1x.!. sc {Ascp )

srfru orurrqr rn.v. ( rnlornrrunnri; 
t

rfglr lftrniorrh.r.r.'

urlhrio

rT nnr :lnurrirl rJ:lu:rll iui6 Ref ractohetrl, r rJtrru r flwlfur-lluq_
|'rit1ulruu?ow?Snnrtir, uwtolpnd uecuuutouoiuor$esio! rui.ritf.r
co\tgi?1l6Jifu;ltuorirdsurlJelrrlrfD Lufrir r sjlfg o.9o, o.8g u.!o.9l dr rx0.oot rdollurunr:rtaou glir{fi.r loo, l2O ttr; IOO atrrifiu
fr.lfu rdofourrn:rurirTu:fi!:rlodrr:rn 

r fr rdu nr:r.rerqn r6sn!o nr:r:rr
uomio'rrs0lnrruirsotun fi-,rron'rrihuld{*, rf,usr,r rf,orrrru ronrc€d,,fr
l lrirLt'rlu'rrlldlir: rujuu'r urid'd*uriuee:r:n.rirrleu?! rlrrirn!oft61uq r:r

shnlunr:nr'l riu:ellau?!1uqi r rrrilerl uuu uuuto.rqu.rd dro.rinrr
ou.rur enl iuu:u"rlilirurio.rrgttcnr:tu'n-srielJ 

r fiuurrufhiar'rb ua; r furi'rr:'ri rilurdlilrrr:orrluurfiulidqamqirio.rri*:,0 rsrrurvrrn,firlilr
\1ui{u Be!n1.r,: r a r cr;dio,! n r: or rl ruiuuil.r

unr'r

I $iu1u;1\tn.tuldesrsltu rn!rrfi rrur0a dl:rrt r ttun.jrlj:lurrluri.r r fiu z
nri'lnti fo uorlllu ur:noorllu naogiu :vnouriru uonrh-r, uorr,h_2, ,ui. 0",
umrirneatlfu nr:r:'nrdeudrcnoutorl,,:th rnrirfio..rlirirrrrrfure!!'rses rdotriliirdurirt.rto.rkr,uirc{0a uan.ndrirlJrture!d.,r1;runr:irru.rdruo"lOunro
nealhrlunrfifhrrirneorllrnlouanpurlnlft Itrllirrirrrto.tri"Irt lr.rr.uu"irtrlr,
oordn.r rdo1il irir1rJ:tu!flrn;

nr rtgr r rf rl0r rot: r nl0rnr: urrrri rlnrlnurf,oirf, le
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l. n.rln.rrjl!1o1 .lfiu1lunr.t'Inaetldewi tnr: lrrulttos van sl-yke

"t "l(I) l aunun{*,asluihsraoU r ai dn rrts dd*rlir.tri tnrsirs 1 runr:d.rli

noifirnetrixri rnr:no'tiilir uierirurirljrcul.tni.r't'l{ [ntl.l:d'1n{lli1u field

ru1:J nts I fhrnl.rnreat rdo\tforrirfu uiradl;1Jd't rdofio rdorieurl:snolto\l rlutsN

d.ri.rrrer0rrJnl uto tdor;flwolnllarnlo;i rluq'r n|od'lti'rr:rs!60n11 
(2 ':)

2. nrrn'rrrturoljriuhlia Refractive rndex rful6fi.r'ri 151 t €un1.:
t?)

lilirrttt{u{*lflr "' ar:rirr 1 t rnr nqlae, 0iflu, 1r trt trotoo,,n,rlrur.rl 1s'lirrtfiil{uifufl'tt '-' d'r:i1! 1 llu nqrnr, uulur., 'nr"rns'e!,
$r31r.!nl rno;l.ri 616rjlurcnno.lan'11;mnrrlrtlf ue:d.rruir{*udOlOq'r dnrIrul6

dr:lfrir1.rnirSlluq,r" 
(4 )

3 . nrrirtrtrlro1$lul aulila'rqarlrl eI o tm iosli r e{o$l8rhqgr1ri\t

lru,trfhir.rrdu 2aO u1Iurr,t't ur:fos rlorr.ri*rtrhclrs . 
rOOO rrir udi'tAfMOt:ft.r"ol

ln1r€u uesn'trj1 r r vlularjnl nr:nrI :fi uonl ii.rf iu'iu-t 
( 5' 6 )

4.nr:rrrlUrlurrrrlrultluqlr.rrlaulilrJr|rrrr.rl6nrt0r,furnlolo\tu't\t
luer:r:rrud r forir.r lclimt'&;nour,0viold!"ml rinol! rifu r$nuhurrdhrr'rult

T il.lnu 
( 7) itlut1 r:rdnmuuuud.rlnfnnr.rrriru{tu t:urnir.ofiir1u:rur: t6omo'a5tnl

uerdrudrcnou!o.rri'rurbg t:rd'nr'r1iawuf,fr rdolllirnlorar'J rrJoilartonltimr;

no' ue"lrilnfl"iiru,ltuirt ttfh'rrn*o.rrrfi,urfs!U\;r'rrJ:=eartQ'c&u f,o 1J

urr rbr It rfiur mirnrn r{a{ntrn:;orlruoililuri'rur rrslt|rlir litlrlolebi rdo

rblfiunr:ftftfr{r ra.t

5. nr:rrljrlu:elhu'11! rmrric launrr'-ruan1ulr: rululrlrlu huorl-

urui'rlrl:lurryrtor6r-Fhnsluler t cu rtirffuioIil.lfu r n'sr lsrfu rdolilirlullt t .nloan

lr$iefo.t uiurlf rfu+ielrrrrut€untr +ira*ddliqolrncilrhrtrlrJrfrrnu tt\r1urlsr

to b. 54 eGdiouirvj'rurn orsli rdoiolnt rflrmrrnlflmdt t'i"ft 
(6 )

tin{rfi!#srurflndmdr til1uq t':r{ Su'llnr'r r aldoolliirltrrurellu{*n

nlonrtstr l rhlurrllul&rtrrhr1ru"ii{;rartb.rtu;{tutlfu l!'' t"tit (6) dtilnr
lttrlurelhuli Refractcoeter launr:'Iri refractive inaex r 0ul!dn11i r 5e rr

laur.rr ur:tifiu1its'rruc.irrflr lr0Liiosliri'ruro:1: r{usuiruacitJl|irdrurir

n11n,l1:



ta
2'lrdlr tnfiinnlr u|| s rilsi'lrr
l{ w<lJll 17 nUU Z qUtlRlI z5Z?

rrnra{rl ull urJrd.rnrr:r.rf;ullrJ1f,tireu ls rnsr;r.rnrh.lnrfiCiturrm:r'r fr
f'rful.rt r. rlo r luu rfiuurt!ftdfu&rolt#lrrl
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!lrrr!!l::
uuud t :

*'rnlu,lllug r:rd1i\lnr:nread 3 uw f,o

uuwcwrt€rnrrir (8) 
1i,i'ru.rluqr rrtidjrurJz:nou

- aat rrJoiirrrh (8. Merck, Drlostralt) O.l5 t
- Irlurrrou! lgrlul i,rirt:u (u.y e Brkcr Ltd., D.gcnh.n) 0.6 t
- Isrlullarronlsi s r
rilur&mu.nudqmg0fa.rrj:atro 2 0

?!n1 '

3.

4.

1:419tffaa t li0dldnrrurirlJriu:ellriuag 7.r nft1u loo
onllrr (Vcrsetol, ccncnl Diagnoatics)

trlu$rorurirCrlllu ntant (B) , strndud (s) , @n-
trol lpecLnen (c) rrg Unt<rrown (U)

lurri o.os thihr tovilndu, studrrd, control
specincn gt3 unknoffir rllunear B, S, C, u lrlJr.rft,t
rllrilsrlutl r rr 3 0rlfu:
{u1l 3z'c r€urrer 30 urt
dlrdrn'rrqrnfuu.ld s4o rrlu rlrr

1.

nrraluen
rirlrhlu:rl (ntr / r rr0fu: ) A (unrnoh)

r i-1lt rlllwt0.l rtlr-A (st&dGdt) ahrd

uwd 2 n n rnq,r"i (9' 10) li,irro.luq r ldlirurJ::neu
rorjrrJridrrt (E.Ie!ck, D.lustadt) 0.3 r
1ll.'rriul,ltrfis! mirrrn (u.y & Brkcr Ltd) 0.9 r
IrLrrrlw loiold (M.y e Brkcr Ltd) 0.5 $

Igrlwlrrronlrf 6 fu171q1 ro. o r
'ri'rur{rfiulilfrtudp,S zo-25 !\rr.l r?r ltu,
ri'rutrirrfilolobi (b1.nk biurct rc.gent) rlntl r$u ltrnt
-1lrlr riur lgrfiu! mirrrn (M.y e B.ke! Ltd) 0.9 t
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Baker Ltd, Drgenha$, England) 0'5t

r0 r

(versatol ,

*e: Unknown (U)

2. I nrtulnton$irr'rl{unron sanPre brank "o\ 
standard (sBs) 

'

control specimen (SBc) $n3 tllt1n6vn (SBn)

a. lurrJrniiurlrtti t .lt 5 lcifirr lureorr s' c' u uaclrjrrt blank bi-

uret leagent 5 lnl6nr 1u'"1; sBrr sB"' sB11

4. !f,! strndard, control specimen ue: unXnotn o'l Snaf,tl a.'1u

nnon Sr c, U ua3 SB", SB"r SB,,

5. cilrfiJrinorr reagent brank i{ biiret reagent 5 lrf,fu: sa;ri1-

n*u o.I $aali1

. o. rsllf rrjrttu *'rdislidqomqifo\ 30 ulfl
,fa+irnrrganfluut\tto\ reagent blank $a:nnot s'c's. d 5eo ur

1u rul r 1 lulfi.rn|hfs r adol,'r riuquri ua:5rrnr:grrnf,uuortolsa4lle

t:.anx 1lu1i brank biuret reagent fs r a{o'rtr rfru+1rri

nr:riutfi

col!
test

RB

= A 1Pg + SB)
tesE

= Absorbance !o\ t'est

= .Absorbance to! reagent blank

= Absorbance tot slaPle blank
.'.

protein concentration = 
l*srC

= corrected test absorbance "o{ 
samPle

..,,.'.

riiurd r fiulil iurudqonaqtt 2o-2s o\i,rrsflrouc

1'J:fuu11J!ru
- 1io*ldnrruirl :ftrreuurjuou

General Diagnostics )

Itrl
1. r rluluaoautiealnlunnoa ta.ttd"td (S) r

7.

?.1 nll 1u r00 lrAfiil

control sPectmen (c)

Seruo



^t.l21tsl1r rxmlffilrulns riislb,t!tltr !aulr 17 ontn 2 iqunlRtr 2127

sTc

rruud 3 3 $uulo.loofrortrrJios 
( rr)

16ri'rurluq r r*bri.ltrrJtcno!
iorJrdoi {rlrh (8. lGrck, D.t stedt) 0.15 t
lltlf r0ul lttlgri tritrrr (May e Beker Ltd. D.genhanr Eng-

land) 0.6 t
luurerourJ lo'lrrhi (May & Baker Ltd. Dagenb€lr, England) o.lt
lsrlsrtlsrronlgi 3.0 t

1i so"fic arbunin (sis!ra) ro nat luritr rnlo
o . es t liaru loo ttrlhl

'!ol_
1. rr'tuulroruriertrrttfu Bl.nk (B), standard (s), control (c) urc

Vnknorrt (U)

2. tt!i'1n*l standard, control sPeciloen ur! unknortn 1\g 0.05

lelfir:rllulrot B, s, c $r! u i1lelfiJ
r. rtuiiurlug ru 5 0elfir: rlnrroa
a. rgrlf rirru f.rf.rli rs urfl riru+irnrtqitrlus$ld 549 ur1u u,trltu

tirrer g fiqurha.a rr{o.r

nrtr! ro.

rirlJrlunl (ntr/ Itr0ttt) - A (unknryn)

97

corrected test absorbance ?o\t attndrld
nrrl rriufirto.r standald (nfu/ rrrollr )

Ir!!rul:rru

A (st|ndald)
x i"ar Nln go{ stln-

alsrd

ntlrljludrj:lullo{r Rerncttwe rnae-
rr{or refractoueter dlt"lufolts0lnr: tilunrrrt'l lotrl solid

$irudrdr rfilmrur{lfirtoslhlulhrrfui*rlitonrl$J'r tlun T.s. lteter trr,1!orl.r

Totar solid (r v/wl to',rt&nlonmor ur.ruuulii"r"tririnolhJrlslut*r
rfo nll / rrl!|c'r nr:nr1ru'tldrer r{rurcli'rar,doo"r., 

( 12) l6r.nlronold'ori'or:er
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rfiulnsr rlur rl,ir€u uierirudrr.rn scate laoqrn eyepiece ou.ti.r!1auro.t!fi1.r!
rtrtfin uf,s ttidir.:lu scale nr.rnraerl rilr{nrlo\rl iiullnailntlonr.tst.r lruld!
nerr uiuuirotlnr: laumrl r{!{ufrlnn;erurloli:tulrl0.hns rfiur{arllror:rrtfui.r
a::ogrTn rnd$ni1 1.3330 i.r r firl::tofin rn"o.ril ;1i1at r&{u1.rt: rfiou r0urgnra-
1;ur:slft.rira::sgffn rnd rCofrr.rn r. 3330

9lan11 ito\

nr:finurdrl rJ:tnrlrlrrut! Ref ractonetry
*vur orul€nntr i'r, ruut orqlri ua : uuvtotnoiuorur= mg
$e: 3 r1rJrlfu

uyriqr:d

rdtur rfi wfhJltluq r :rru
lirrftum.rlu1fil t, z

t 1nn'rrn 11 d.|turrll rrul! Ref ractonetry r rjluu rfluuiedlitRlltluql r :r
rrrl urwolul€rnr':ir, uuwo.rqlri ua:uurto{noioeue;mtr ( lrJd L,z $rs 3 rrrl
eifi! ; r do'i r a:e cfi rar rrr&rftrdn,r.rmt1 irirfld

ilrJ:cen{arll!ftrd rrirfu 0.90, o.8g ttr3 O.9l itJ.lftr
runr:ririrlrflu y rrirlfu O.7Ox + 1.69, o.84x + 0.96, urg

0.91x + 0.50 r.rlrlftJ' 
dr p tolf,.rrrltuwioln-j,r o.ool
rdoriurudlri.rr:er tn'rfft.r too Lzo foo r:li degree of freedosr

rli,ltu se rl8 9e fi'qiu{sumrririrdlftTnltf.rrotirrrl$fiudihrodr,s0ttut'rfrimr.r
llllorirsurn

rdolrrnirljriutalrul! Refracto@try Srffudffr|frftJltluq r ii f\t 3

uuu ilo uuwowl€nnr:ir, uuwo.rll.ri uecuuuto.tnoiarlrlios nr*rlhiuren
'lnult Refractonetry riuf6nll;{1u fri?n :r9 rie' ::n0rlrra1ira,io.:!or::lrrrd
0luriorrfirllnr:delu l'rfumliiru 1id'rj.,rr:errfs{norrluerrirfu lrjio.rrrtrrrnilur
dwrlirau {rr rnlrcrlrnalnrtnrdrrrjrtu:r!1u:rud r i.rriru r lurtrrr rdta nr:mtuan
fosr&tnn'r: ur;riruorur uranjrtldu 1 rf,u.ru*l Refrrctoneter rdo rm; rfurf.r
fisli1i'rlore5oru;'r nuit*! r nui dmnrnnrrr.rirrrlrtu:rrtinriuulrlnnrriljnr
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p
F-C

36
?

Fc>
-tat0)
FO
-uto5T
co-s&

ttl3

rirl rhtu:el ( nfu / r r!!r: ) 1 ;utttluq I :rurrutolaoiotuecrs

r rjt:ru r fi uurirlj:lgrelln ul! Ref ract@etry fitflllu q r :r ltuw
to.rnoioecur;rs riur.h;umurultfirdorjtorgd rr*qipr
(rlueud.,rilr:er lri1fi! too t1!,)

ueclnirfiu{{ftrrirdurh:.rrdodntnjlhl(13) rlnirllluqr:rrfoltdlthio.rqmnrr
drlrt d€nrriro"hq'ru'rnrrruu'' uwdtdqedo.lrin's.rdshn u';urrt'rnirio'$-
ttlnr:turrnrrr (to) ;o urartooqr"i( 9 ) dsf,rlrhsl.rntrta.rlailmi ( la) 

;r,1"
lug r :ruuuflml'qnrr rdol'n6r-rirrrorrrrJ.r rru, Icrr,,'irr:qt rritd rficdu
douirvir nr: 1l,*r r{irfi.no.rrlrrf,',lla:onlsirrn o. 2 lrr/hr riiu o. e I'/
!m drulrdttroqrnilirrrub*rsirr, r €n riur.rrf, nr:qrn6u.$D{ii!,rrzi.!d *:u
u:!Sre;lfirsror&glrorl rrJoironlri ( 9 )

t'rntr+iLtrfi1urulnwo+[qlriirhfiJ 6 . t-g. 2 ntr / rrCfu.r

Slope of regrression
Iine = 0.91

1 2 34 5 6 78 9 LO
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34 5 5:1 8 I _1.0

rirI rJ:lur rl
_ lfr tr / t LOAI!, tnailhqlrmo w l€vr n r :ir

r rJ'lut rlutirl d:tn:ellrrui! Reftactoe'atqr ffil?61uq r rrmuuw
t o.crlsrne tf r r ir : c um.lrr-Effufrria rir.ronFrhrrolrltlt
(rlueudrdu:rr rri-rtiu loo :ru )

9

8

7
6

5

.'

I

L_j_-2_3 4 5 6 7 I 9 ro

drlqqrtr -(nrl/ lettg: ) 14fl l1qry4up4'qnf
rrfirru rirrujrlrJrtu: 1i0a! Ref ractcnett:7 lfut61uq r r;rruuw
to.oqlri,fotj:cslr.0r'rrtfu*uiodrl$nFd ltrrslfl1|r
1r-ru'ruftdtr:er rrirlfu r2o t.ru)

l!D-L

F
ac:l rn
f*v

q

'aa
3te3l

s-c>rlvtl
P^eo(.E

FO?
frJao
ll 61

{.r .(-ol
&

F
.(---

36e
=e
C>
-! tl72
FOt9EUF{t2tr
'c alx

slope of regression
line - 0.70

tild 2
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fitfurnnr:finrnrrdrlrhiu:rlh0fi! Refrecto*try dvrrrliiro Ljia.a
liralo'rOatrnr lirrnrhult'rnnri'Jnt ue:lnirilu,onrrirdlnii,olurirdlm.irr.rnr r,s
e'''rnu1hJ1i1ilun:tjn r t'ntoni.rrrlrror'1rr'rr uiirinnr*rruhul$ . i
lurrrultu nloio*!0lnr:*rlJ *:16atnr.* r0 ro rlluq r :rsuworqlrd d.scrinr:
ourfuhnl isu:utr1i*lir'rntnrlrrrrrhft rul*farrfrrrrnr:o'rn-rcrr rn
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Reinhold, J.G., Sotal Protein, al,bunin and 91obu1in. stand 
' 
Methods

clin.. cheh, Acadenic Press Inc., Ne{ Yorkr I:81 1953'
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AoSTRACT

C0}4PARISON OF REFRACTOI,IETRY T0 C0ii'IERCIAL'S DUI'IAS'S AND

G0RNAL ET AL'S BIURET i'4ETHODS

Varunee

oratl:ai
Phenngam

A raPid, direct toethod, no reagent and only one droP of sPe-

c:.men rs needed for the detemination of total serun Protein by Refrac-

tometry. The results obcainea by using the refractortry, give good

correlation nith comercial,s and Gornall et al.rs biuret nethods, which

r = r.).90r 0.88, and O.9l respectively and p (for aII nethod) < 0.00I.

so, the ref ractoeter Dethod. i.s suitable for crgencies , f ield test

whj.ch vork rretl for clear sera but the total Protein detemination of

Iiperdc senD is higher by refractooetry than by Kjeldahl or biuret'

Fot biulet metiods, D\aBs's biuret rethod give good sensiti-

vity and lineality suitable for research and routine laboratories ' Rea-

gents are consistant for yeats. so, T|rJ world Health organization Pu-

blished this nethod for interrediate l..bolatolies.
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ABSTR.ACT

A nicro-rcdif ication of dye test for detection of anti-To-
roplas[lr antj.bodies was perforaed. Screening of 39 blood donor

sera revealed that 15.4t of then could be used satisfactorily as

accessory factor source. Enploying these suitable sera in dye

test, a seroprevalence of anti-Toxoplasna anti-bodies in 60 cats
was determined to be I8.4 t.

INTRODUCTION

Sabin and !'eldnan filst developed a serological nethod for ale-

tection of anti-Toxoptasna antibodi.". (l) 
Thj,s netlbd was based upon the

observatj,on that ?oxop-lasna gondij tachyzoites failed to be stained with
alkaLine methylene blue after incubation with irmrune "arl-. 

(') 
The test

rdas Iater itidely used and knorrn as the Sabin-E'eldnan dye test 1oa1 . 
(3-8'

II) It was claimed to be sensitive and highly specific for detection of
antiboaly against Toxopl"a$€ in hunAn and animal ".r.. 

(')

One of the drarbacka of the test vas th€ need for hrDAn seruln

to serve as a source for accegsory facto! in the test syst€m. witbout
suita.ble serun, DT can not b€ satisfactorily p"tforned. (4) 

The pulpose

of this study, thelefore, xas to find out shether or not suitable hruan

serun could be obti.ined locally. Furthet ore, DT xi1l be nodified to re-
duce the arcunt of reagents used especially as a source of the accessory

factor. Finally, the micro-version of DT uill be used for detection of
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cat sera.

Paras]-te

ToxopJ.asna gondjj was obtained fron Research Institute, Phra

Mongkut Klao Hosijital, Bangkok. Since then, the parasite has been nain-

tained in tne laboratory in Swj.ss nice by syringe passage of j'nfected

Feritoneal fluid.

Anciqen for Dve Test

Mice were rnlected iiith 3 x 10o organisms each intraPerito-

neal (ip) . Three days later, they were sacrificed by chlorofonn inha-

j-ation and 3-5 mI of PhosPhate buffer saline (PBS) ' Fh 7.2, containing

: units of heparin/ml, was injected, ip. (4'5)
Toxopl.asna-conta lnrng

peritoneal exudate was collected and centrifuged at 600 x g for 6 min'
-ihe sediment was washed once with PBS before being resusPended to 2 x

'1

lO' organisms/nrl. Parasite susPension was examined under the micros-

scope and only that containing white blood cell less than 5 g was se-

Lected for fulther u".. (ro)

lnmunizing antigen

ToxoPlasrna sedfunent prepaled as described above was resuspen-

ded, in cold distiUed water so as to obtain a concentration of 5 x l0-
t n 11\

organisns,/nl. t ""'' Lysed ToxoPlasna was kePt in the refrigerator over

night, then stored at -40'C. When needed, Iysed ToxoPlasna susPension

,ras thawed and centtj.fuged at IOTOOO x g.for 30 min' The sediment was

washed vtith PBS for 3 ti-Eres and resus9ended in the same buffer' The oP-

tj.cal density of the antigen susPension was measured at 540 run. and ad-

Justed to u. o.s(I2) At this alensity r the antigen suspension contained

22,5 
^g 

protein/nl. as detennj.ned by r-owry's t"thod. (I3)
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Rabbi t lulune Serun

InElunizing antigen was freeze-tharred three ti-nes. A half nI
of antigen suspension rras injected intravenously (iv) into the Earginal
ear vein of a labbit and the blood was collected 7 days after injection
(12) Seru& rras aliquoted and stored at -70'c.
Collection of Hunan Serrrr

Trventy nl of blood was collected fron each blood donor at
Blood Bank Unit, ltaharaj Nakorn Chiang Mai Hospit l. After standj-ng at
roon temperature for I hour and in ice bath for 2 hour, the serun was

collected., centrifuged, aliquoted and stoled at -40.C.

Preliminary Screening of Hunan Sennn

The nethod was a modification of that descrLb€d by NIH. (I4)

rjight tenth ml. of hr:nan senln, 0.2 ml of 0.2 M sodiuD citlate, and
0.25 ml of Dulbeco I s phosphate buffer saline (DpBS) r pH 7.4 uere added

1to 2 x lo organisms. A 50 Ul. Frortion of this acceelrory factor-palasite
nixture was rnixed with 50 UI of O.B5t NaCl in a round-bottoo r'ell of a

microtiter pl.ate, then 50 fI of alkau.ne nethylene blue Tas added.. The
plate was incubrted at 3?'C fo! 15 nin. A dlop of nixtdre in eech rell
rtas reEoved and placed onto a h@cytoeeter and exatnlned under the ni-
croscope witir 400 x nagnification. percent of blue-stained organj.ss
was then detenined. A yellon filter (Kodak K 2) Tas so[etiDes intro-
duced into illunination path to increase the contrast betxeen stained
and unstained orgrnisurs. (15)

The test is a micro.{odif ication of classi.cal Sabin - Fetah|an/, <r rr
dye test. t-'"^" Heat-inactivated rabbit imure serun (60.C, 30 nin. )

was fou!-fold diluted rdth O.gst NaCI in U-bottdl microtiter plate (cook

Dltnatech Laboratrries, Inc., Alcxandla, virginia): the final diluted

of Hultr Serun for
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serum !n each well nas 50 ul, To each well, 50 ul of accessory factor-

parasj.te mixtule y;as added, and the Plate was incubated for I hour at

37'C. This r.ras followed by addition of 50 !l of alkaline methylene blue

to eacl'r well. The Place was further ilcubated for ]-5 nin at 37'C and

percent of stained organisns r4'as determined. Negatj've control was Ln-

cluded it: each test by substituting intnune serum h'j-th 0.85t NaCI.

Cat Sera

Blooo samPles were coLlected from femoral- veins of 60 cats'

Ter. of then were house cats undetgoing treatment at chiang Mai veteri-

nary Dj-agnostic center. The othe! 50 cats hrere Living in several wats

located in Sri Phr:m District, Chj. ang Mai. Age and sex were not deter-

m.r-nec in th j-s study.

ii\ular. Antiserutn

TOx-6Or a pool serun containing Ir000 Internation Units of
anti-Toxoplasma antj.bodies per rnLr was a kind gift fron Statens Serutn

Instj.tute, Copennagen, Denrnark.

Decernj,nation of Dye Test Titer of Cat Sera and Hr:man Antiserur.

The test lras carried out essentially the sane as described in
che final screening of human senm described above, excePt that acces-

sory factor soulce (hrlrlan sernn) used was Previously screened and found

to be suitable. cat sera were heat-inactivated for 30 nin at 6o'c while

TOX-60 $ras inactj-vated at 56'C before performing di'lutj.on in a mj-croti-

PreJ,iminary Screeninq of H\rman serum

To pass the screening, huflan serum used for accessory factor
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source nust aIIo ipre than 9ot'or 95t organisns stained. (4rI4) 
As can

be seen in Table l, ll out of 39 sera tested passed this preuoLnary
test. These Il sera were next subJected to final screaning bclow.

Final Screening of llrran Senln for Accegsory Factor Soulce

To b€ r good source for accessory factor, hr:nan serrn should
yield hj.ghest titer rrith known positiv. 

".t*. 
(14) 

When eera selected
fron the prelilrinary leat wele screened with the use of rabbit itrbune

sera, 6 of then gave the iulune serun titer betrreen I : 5, 120 to 1 I

101240 (Tab1e 2). Thus hudan sera suitab]e fo! acce8sory factor could
be obtaj.ned floql 6 out of total 39 blood donors, or about 15.4t.

Determj.mtion of Clye Test Titer of Cat sera and TOX-50

Cat sera and TOX-50 xere exanined for anti-tno:@plaea antibo-
d.ies using dye test. The accessory factor used rar hunan seruD }ttich
passed the final screening above. TOX-60 gave a alye test titer of I:5,
120. The dye test titers of cat sera rere suurarized in Table 3. As

can be seen, ten of th€lIl had a titer of 1:16, and the remainders lradl a

titer being less t"Lan I!16, If a titer of L:16 or nore tras used to in-
dicate pait infection, 13.4t of cats noulat be positive in this study.
This d.rcnstrates the presence of naturally infected definitive host of
Toxoplasma in Chirng Mai.

DISCUSSION

Ite.t-labile accessory factor in htoan seruu is the inportant
conPoncnt in al@nstlating dye test phenonenoh. It |'as later shosn to
be classicrl co[pl@ent coq)onents. 

( 2 ) u,i"n s"t,ro, to be suitable for
dye test, llutt not contain anti-To:(oplasa factor anvor has low colr-

,r<r
plement activity. t^-'In ou! study, the purpose of prelhinary screening
was to crcl,ude sere which contained anti-Torcpllr factors, aDd of the
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TABLE 1. Preliminary screening of 39 Human Sera for Accessory Factor

Source

More than 95

90-94
Less than 90

9(23.1)

19 (47.8)

Percent ToxoPlasma stained

*Nuo,b.r 
of sera givj-ng degree of staining of ToxopTasflE as specified in

the l-eft-handed colunn. The nurnber in Parenthesis rePresents Percent

of tota! sera exa.mined.

TABLE 2. Final- Screening of 1l Hulran sera for Accessory Factor source

Titer of Rabbit InE|une serrar No. of sera

10, 24o

5 r L2O

Nunber of sera giving specified inEtune serutn titer.

2 t56O

L ,28O
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TABLE 3. rye Test Titera of sixty cat sela

Tlter No. of Ser8l Positive

I.lore

l,: 64

1: 16

Less

tlun I : 64 o(o)'
4 (6.7)

7 (.r,r. 7)

49 (8r. 6)tnan I : 16

Nu&ber in parenthesis represents perceDt of total cat sera exauined.

final screening, vas to select those sela exhibiting good cq)leoent
actj.vity. Sia out of 39 blood alonor sera (15.4t) p.ased the Bcreening
tests ( Table 2). Thus suj,tabl,e acceasory factor aoutce for dye test
could be obtained and uged uhen needed.

When the nicro<odified dye test vas c.rried out to study pre
valence of anti-Soroplasor anti,bodies in cats, Ig.4$ Tere positi\r€ (Ta-
ble 3). Ihe pelcent po8l,tivity could have been higher if a titer of l:
2 or nore was used. 

(5) H*.o"t, $€ feel that a tj.te! of I!16 or g?€ater
appeared to be mle r"a"orr"bl.. (16) rtle datr alqonstnted the p!e8!nce
of rEtrrral Toxophea tratr€oission rrpng cats tn Ctiang uai. Seroposl-
tivj,ty ln cats in other couDtries bad been shorD to rarige f,r6 5 t in
Lndon, England, to 58.0t in Italy. (7) ln 

".rrtt l rhailend, the seropo-
siti.viqr of cats had been estiDrted to be .zo.it(l7)

Fe]'d!.n .nd r,.nb deccribed the Diclo-dye test in d"t"il", (18)

however, the technic rras not practical in our la.borator? since it !€-
quires special Eiclotlter pl.te and inv€rted alcroacope rith 4OO a lrgF
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niflcation. our otcro-version was sinila! to their nethod eicePt that

counting the stained olganis&s was done under the ordinary light nicro-

scope. This, altbough takes tnore tiare, avoids the use of the exPeDsive

tnverted nicroscope. In studying s€toPlevalence in anirnals, the dye

test has an rdvantage over indirect fluorescent antibody test in that

it does no.t lequrre sPecific anti- i@unoElobul' in, and over indirect he-

rnagglutination in that heterophile antibodies need not to be a-bsorbed

prior to testing, indeed, the dy€ test is still PoPular and used by se-

veral investigators. 
(3'5'7' 11'16) The rnicro-version of the dye test

allowed us to sPend less anount of hurEn serun which is accessory fac-

tor source. Indeed, 4 nI of serun \tas sufficient to Perforn scleening

for anti-loxoPlasna antibodies of 96 sera. The rcdified test nas stan-

dardized with Tox-60 and gave a titet of l:5, L2o, nhich is an expected

titer. ThiB is coEParable to antibody concentration of 3L'2 rnterna-

tion Units/nl in reaction well.

In conclusion, the sabin-Feldlrn dye test can be perforned in

the tabratory and will be a valuble tool in studying ToxoPlasna tlans-

nission rnong anhnrls in futule.
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AoSTRACT

LABORATORY DETECTION OF MALARIAL PAMSITES IN

ouT-pATIENT CLINIC, SIRIMJ H0SPITAL

Phornsri Tantiniti M. Sc.

wattana Ridthinat B.Sc.

Sunaree Nalongkiatikhun M. Sc.

Kanoknat Choo5ranya l.l. D. 
*

Between 1978-1983, there were 17,463 out-patients at Siliraj
Hospital were suspected to have malariar infection. Both the thick and
thr.n blood films r^'ere examined for the presence of malarial parasite.
The posi.tive findings were obtained frotn 1396 cases (or gt). There were
399 cases (64.391) of p. vivax and 492 cases (35.61t) of p. falciparutl
tnfestations (l.g:I). The nost conunon stages of nalalia1 parasite
ooserved was ring fo!m, them grovring fonr and gametocyte respectj-vely.
Thlombocytopenia occurred in 33t of patients. The rnonthly incidence of
Posltrve cases rtere not significantly different except during 19g0.

Depaltnent of Clinical- Microscopy, Faculty of MedicaL Technolog_v,
l'tahidol University.
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tJse of total cholesterol/albumin ratio as an alternative to high densi_
ty lipoprotein cnolestero'l measurerent. Nanji, A.A., Reddy, S. J. Clin.
Pathol . 36 I 716-718, 1983.
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no\ TcsHD!-c finuirlrerufinf,udfiqodrrturn tr = o.89, p < o.ool) f,.niul.riair
rirccs'1rir tcrAlb trdralun-rl-0rgu cno 1i;njrne:16 rc otir.: rf,sr laurrujrrs
.drl'igtdolipnio\rlhr 89t lltscfflsr rl rrotorf.rnlnadrs rfiurdeulirfiu{ eet ue!
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nra'lzr tr6rl0l rrn: rna€anrrrmri lt

Serum malonyldialdehyde-like material (MDA-LM) in acute myocardial in-
farction. Aznar, J., Santos, l,l.T., Valles, J. and Sa1a, J.Clin.Pathol .
36:712-715, 1983.
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Salilgiythyroxine as an Estimate of
ca ti 0n

Elson, M.K., Mosley, J.E. & Shafer'
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Free Thyroxine : Concise Cormuni-
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am'ltrftfr trnafin aog trailn'rrurmri ut.

Ilunr r{a'r;ftrlniontulurilnr u

& Shafer, R.B. J. Nucl. Med. 24(8) 70C - 702;

!{ru'irorur:uo'iluuur.rf,r!rcfhllrru riui!luriin'rur:sffurcf,'uto\ttIulu



'l1td 1r rxmtnnltrtr ! rig.:'lur
l4llvr t7 QUUX 2 quRlnx 2r2?

123

raralrronrgdsfls free rorrn {:'ru'rrur.rrairlnisn{'o* rf,u rriu rrurffu ur:livra-
rou,'n:;ftilnioni'6e::1uri'raru$ncnnrfl,r r .tuu rfluuffu 1au1dril:rf,ro6rqluuor rrfflrl, q 11rr rn tF,ranio, aren rrTnlufeodl\r,rno-lr,rcgitdnt 33 iu fkarrl rs_oa
0 nui'r1'i!rerrifluinrfffu r nur zrir.:r:fi.llniaoi'!r::lrai'raruftr:;fiuryrionouGr::nro
:;i'tlrian{ufi.rnla1u0*u u,toruiuirir Free Thyroxind rndex lrirnrrrrrfdudrc_
nirl::iulniono',6r13fiufr!!uluiieru ro.r {:ra.r.rrlrthlnionfirluriierufuoonrr
lu Jd rnr:ftufelOulruir l.rLilrlr:n16ron::fttlnionlu6rr;1u0*uli

nuntrra qlaufir
nra'lgrftfi tvrl0a lac rra0an.l:unnJ !tt.

A comparison of Hethods for Assessing Thyroid Function in Non Thyroidar
Iliness.
Melmed, S., Geola, F.1., Reed, A.l{., el al . J. Clin. Endocrin. Metab.
54:300-306, 1982.

{'rru.rrul i:ru'reurnn'rrn,rf irr 1 n r.rio.rr$urn r:d1drj:: rlfunr:ni
r ruroriorlvr:ourilu{rhudlrjt,i r iuI:a r tlurnuio,ln:ouri r dorc r6onu1;\inndqrlu
nr':uun{rhu rndrd trn{ttru hyporhyroidisl rtrlirinr:r'erhluorlrr,Tnr.22 nu
rflun{l{nl, {rhu hylrcttryroidisn 20 ru, {lhu ta au dfr:fiu r+ luldlj,rnir
5 ug./dl, {rleul:anr r{o:.r :.: rr., {rhudlifiinr:tnvrl:al"ieunrl haemodialy _
sis, {rhul; r {.rdtu ctreuotrrerapy 13 rrs, nO\dta:rri to is, nQrrfiuurquni rfir 7

au, uo:{thu hyperthyroid j.sn 20;1, frorjr.rf.rrurullJir:cftJ rn 1u0*l, tree
T4index, free T4 equilibriun dialysis, free T4 daiuerur.rn:cftJ rgc di;
1au nta, free T4 lruliqnnr:{rrfi rirlrJ (camacoit, ruu,ropnase u,rlLiquisot)
T1r rT, sr3 TSH (nr1au nfa
'ttl lf,lrnr'trllunr.r,l0rfiu nre;

: 't6irsffu I ruiirr2n 1 ltdlilar.tlrlra free r, r!
hypothf roidisn, hlperthyroidsnues euttlroi-

aism rdo! rac tr.rfinr udrJ'rngirrlnr.lr[rhurhJlirfu1'iollnrouifu rltiu free
tn_dlilriorjludeuJnl r:!{rhunrfudo{r.rurundrr !::l.u free 14 iin-jrtirrrrJnl ue:
1ur[*run{ld free T4 dTr1nu aiatysis urg free T4 index rinrc{rJf,u jfiufrfurree
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to fin rl auq;ne:{aai rirlr.l ir rr, 1uo*uorrr:.thrf,nloqslurirhuntiuti rttit"iiluni

rhu hypothyroidisn ,::fi! tsn 1u6*lt:liuunnriu{r}'rudOt:fu tn 1u6:uriijrw rfu

prlmary nypothyroid nloli

a1il iir1u{rlrul ududlri l tiurrruio!1rr:or,iorttru:cf,! T4 !ta;13li,U- free

rn fuoi,;ili;uu 1 {'J.r,n;.f'r:1inin-r:trrr;f;r.1 rs' 1ui*,iru rdouunliia rtu

;.;"frj ,t primary hypothvroidistn r:i'u TSH r;rjnl nrnUnin 1:{tl:!ll'u TSH 1u

{il oerfinir{r}u rndrdriu hlporhyroldisn uirli.tunr:lnnriruln':oufatiluul au

Lir"r r ifu uavorl rfingla rduli

nunli.:it qknrfir ll.s". (NucI. Med )

nrn'lgr'frr! tra€l rlE lrrfianetunnti u?t.

{r ru': tl ir et :rura nt :r tr ti;rir'r 1 rr'liosrfiftn I :dtirjr: I lun rrn'r -

srutoriolln.:oui1u{,,.l.udLi'li r fluI:n r duriluio!ln:oui rdory r fian1i1i1iradqn1u

n,rirun{ihu rn6ird rrn{tf,u h1'pothyroidio ttrlirhnlr*rel{iluoryrafo: 22 au

rilrn{urJnfr, {rlru hypotr,vro id isnl 20 au, {,}ru re ru d!:sli't tn 1u6*,iinir s

ug7ar, {+ru1rafiu r{ols r: rru, {rhudlitlnrrfr',nr1:rhieunrr haemodiarvsis '
{r.!.uu" rird:u chenot}reraPv 13 nr.r, }rt{6it:ri 16 ou, n$'tfiuurqun'r tin 7 nutrat

{rhu hypettnyroidisrn 20;u flodlqn6rrsui\Jfnt;fi.1 to 1u0*r:, free T4 in-

dex, free Tn eguilibriun dialysis, free T4 drriuronentci'u TBG d"nlnu RrA

free T4 1au1ilanr':{ali r illJ (Garmacoat, rudphase, ue: Liquisol) I {r-'

rr, *aJ tsH (r,r-.'Ino RrA 3 at;.{;fu) ru7irp"1 ?6d1itrrr1luro free 14 r;1d'lif

uT nainlun erlfit{Iut1? t hyperthyroidisn, h}tpothyroidisto ul; euth}rroidj-sm

rdr! tec 1.: firrl rJ':rnqir uirintl{thud\ilirfulniolln:ouifii ::ftrtree rn

A Compari son of Methods

Illness
Melmedr S., Geola, F.L.r
54:300-306, 1982'

for Assessing Thyroi d Function in Non Thyroidal

Reed, A.W.' et al J.Clin. Endocrir" Metab'
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ta)

r{rnunriud free T4 tl5i1'ru dialysis ||e! Free T4 index
dli1rioqilude.rlne t;!{r}zun{rdo{riururd.r r3sltri'u rree rd iinirrirsrJnf, unslu

rTnr3tu{tu;futlffu free

rn dnrlaulan'r:cl r5r1U

rir rt, 1u0*rorrrz nfinloq.rlu{rj"anrild urirvillu{rJ"u
dism r 3ri'rr tsr'l 1u0*uc:liuunnril{thudO::fiu rn 1u{*urii-r'rc: riu
thyrorc nloU

r1ltiirlur{rhod\i!1 raiollvrtaui :clfu rree r4 1ua*lLielar:u1urli
uonn"rr:?o.rioutn:oui +ir rta liuun{uru hypothyroidism orn{tjrud! ro 'i"t ui
\i'li r 0uIra rdurtuisrlvrrsuilitroauar: un riull{Jeu1ta1r

41il iirlu{*rul :adudLj r i urtiudollvr:outi ortnu :;fiu 14 $a s':! i'u f ree

rn 1lo*rr"'rliriuu 1 {tLeo rtoi'tdae:linin, :{413fiu rsn luo*uieu rdouunlida tru
jr6r\i rOu prir.ary byPothyroidisrn l:rftJ TsH rsrJnl mn1rivri1115t13fi'u TSH 1u

oiuqorriair{rlu rndrdr6u htpothyroidism uirli{r.rntrlnrnieulrtouitofiuulau
bili rSu uecorc rfiraln riuli

nunr:ro qI8ufir M.sc. (Nucl.Med)

nralgrirf r nia qo; tvt;€anr:ulnJ un.

hypotbyroi-
primary h1ryo-
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6urflu r:n'irs{u,i zo-zs qla.rf;uf zszu

ururJrT fuvrrj rfiurfi3 {oi"u;rrn:rrrr i *tl 6 u1\rd1?qs1n1 rtrinri
orl,tJ 'l:li'u 4 nralgrq6€f,a1l1nx1a6 u'x rf;o1ot 

".r1oq!o 
secrrri ::lt'u 5 nrrl

ivrlr0rlnu,rign uru n'rri 1nurguri {rieu;rcr:'nr:ri :cfiu 6 uruinf,{u rln-
nfulnri oecr:t rlri! a nraioe{ii+irfiui u'ri6€r lirririrrith:qutuuri?rnr: rrnn-

€anrrunrri n{.rd e ':rujr.r5ud 24-26 rrtr,tuu 2527 o tno!1!ls"ln1l noru?.nu-

nrani lxrasnrrG.rlrlvru.ri'u

uru :;RTc lndnarrqfiuri otrrr] rcfi'u a n'uigrfirn::urirfr lfrir
252? o Tr!ltuun, un, |rJ'r-iel rJ: ;qritrnrrnrsnrvltrioa : :r j'x{ud 24- 2? rlrfl u!

rJ'r rro:$nyrun1f, cri ilrrgnurl, n lnefu urdulfi ra

u1\rri\t;a?'rx tu!;1 fin'lnur;rani 'r:i'! 3 flrtltt.lln0?5xu1aafin 1;
rririrr rJ::1li"arn'r'r1nte-rur n isfi r ::nj-toiud :-a rqul.trr! 2527 o ntu!!!rnu-

nrani t?:T gvrurura ! rirurd!!9oa

n'l:fltJ]'t'Dln't: t nb'llu|l'1fl :nl:vn.nan: :il1'I191

nr a i{tfi tn r ruui0a iellfun qjuo rarrrTr ra r l?fi'u -iir{uaui litafr:rurilr
nr: tduefiunrrulnr:urr:firnrrlvigrrursnTunrruifalu ':c rnttbu l!n;'ht1ud 6-7
qunrifiri 2527 or o1;1i !lot,l1?unosru-r!ranraniuogarw rrafiln rr *rrrj lrrd{rqrJr;
a.ri r do r flusrlefi 1\ ! fl|lc;1.tn? rui ae rr rrirlt r Hu$n;.lrurirufi rn :rlui{rruriniru.rrl
d rdurris.runldlfi rf;ufi.rqprrtosinficn:rtluirJr! uac irrlfiurr.ruuerturi ltftlpr rCo i.r
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lnrj .rr! 13 olrno rnirttud 7-J.5 ;qs61111 2527 tdmrfrtei?11;rrnrrs.cqp.1
rir,.r 1 dtdoemranirrnrr,iuqr:1:aar{rhuLso.ru.,rr;1{ ,1 rdo r funuen.r{lun11
r rf ul n rldr g rnlolur'rrniolr$Otn 1r!!{ri1 !i

< r,'l t J
n.l:flrN'utDrlJlfty]fng 0mllnTt l0!&l

iou rtlo rllgrnrrine;rJ::lrnrrJ I l rlrulr.rerh:rirrFottr lurn 17 ilnfir.ri
nrGo ur:1r.crtru.rrltr{Or1 rtlrolfnlnrn i&manr:lnllrr:lntrl mrior iiurur

nraitral0f,rlrrh:elad lirrrf:;qf,u1tlrnr:nrs1esrlnur r 
.|ol "ne-

.rn'irdud 26-28 lurir| 252? o mrfirr ft,5nur-
1 lrfi rrqrJ'l:r.oi rdofirgtnrnr:nesi1'um11fi tralo.c

l rerlnururign rnr0rnr.rlrnri umrinr:{ruh le: rdo rruurimufrrrlltrnrrttlsi?al
irenrirnrrlefi r?lrur reorrrlnr:srn rrduu6f, i tf;urJr:ft n.rrfilifu ur:ffu

nrftil:rr

nm'lgrllrn::uulOa t;$lftnrtlno,lrur:u:fu r {o.o'nruarnrhlalu{-
r}rudlm rrlla rJnlrtrloror butlnr:rrlrJrcrlrrrtraiur' :n.irv&d 3 l nrng1lr t.0
|lld a lural 2527 i o.ril: I lurtrlur=lm$Olnl:nr1\r als tra0enrrtrrrtri ug.

.ru.J:v tlu:tu'tR'Ir4?

alr:n::rrnrrfi rn.r:lli r ftaruluac Irigin.rl tlnrri lirrlr*lteilalfr
roui ffrumul f;rnirnllltr otr.tiorllr ro.crag rdalud la rlrnrru 2522 rrnr
14.30 u. Inr$lursrlfiilo.o rmn:ri ir:rrnr: r irnirdmtrs fnlnnr {nnumn
rt!:! rri0rnr:srnJal rnoo rrortlrfud r rirtoucr

nr:ru'nr1:.rtrumi rrorn.r .r'lrn"vin rfrr.l'bol

rmn:rirc rrr0rnrlurnd r:hlqrlrl :uuuml t aoir.a fl u{n{e rlur

gntnrn#rOd 3 rrtrrlnr tnalanr:lnrri thnu 35 eu lfraafnnr,orrqq
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vl'lHlaLJ

n'rsdlunrulnlnu)lJn')u irn : ndn0lujrunrr[Ji]rd
0lilR Ton0cnApHy : SAstc Hy$tcAt pnttctprrs )

::'!r::o Irf, r rft-ulni .r.u.'

n r: rir unlr6': ulfi NMR (nuclear magnetic resonance) r fluf,nurnr:1ai
to{n 1r n..lun,]florur cnrulul nuL;ldl.ri NuR 1d1unr:finyr'l nrroi1sto.rar.r r rrll,r
::!'ra 30 f, rdo :;lroiufltloj.rul,r flniyr urrtraninararitunursrrrui Hr,tn rlrUlunr:

,iT un.noJo-,= 
(1) 

sinr:f,mrriau;1\,;1 rfi.:1! rn.€atudourj.rgrn o,r oy,liiruriorlru
6arrLiar^tr:d uinrndlioqoi-'ro rfluu r f,srr{fuiidu unne udto r auonfinn r:o drs.irorto.:
tJ: r nn n 

T .:nivr r sfi indua :nfnn r.:a irrtn r crn wl.tR

nr : rirunrr uMR r Cliurieun r.: r nduruiliart niooirudio.rnr:nt caou r 6u
rui ruin ( rnaqnetization) ui'en::{'uirrr,duurir ,Fnl*fr dsdrie.rndu r zirfi,uadrinq
ndulnrlr:nibiie rniutuorar.:riu rfin resonance Or r afiulrcr;.raduinqoonlr .ibrfu

crn ndudlir;qnuil airsarnialr.J

rj:rnqn,':tirvrrlf,in{ NMR rfina,rnd.r,rnnn,r:aiir:io1tJdi.-

r!r: rndgeuiUr fluruj l rdn (maqnetization)

orqr:rrrz0n!0e r ndufld.tualsQ$dlgf, rrluur; r,rin hu tonr:orqdioerrourrit o
1 :nou r fluriuru r ati ir r n6uar;n1u:oufi1ral (spin) rdorJ::1uu€e r adurripr:nl
1f r finourruri r nfnrou0r radrf, i:taiu{rfffrfirrfourflusrir]rin urirnindr lunir 0r-
tndsirurntun (nuclear magnet) 

(r) 
l,Jluu rflauLiffu rdolnr; ualv{firni,rutnarn ni

1fr filauruu:i rnSnrouryrarr tnaenl:r$t/lfir r rdouuritrSn (l.fl r)
luaarntltrl 0r r aduiur,n r urtosarnr.rfrelirfur: rOw rdouiar:\Jlilu

aurlurirnSn (B I 0eraAuiuunl!it3?1\rfr1rflu.xr0wfillrJd z

nrlrnqu!n{lfhro6r.reuir0rliaridoqjlunurlurir n6n l:d::trund.sreuduJuou
riuir 1 1rl duifi.rnr rrrsfirsot0r raflrilrrn rur rriu 0r r aduora.rlaln: r qu ersfielf
ao.:6nuru:lnurr.rfieluuurtu.rudtufirmrl riurffu B nlofinrrsiruffu B 91.[j13{jr"oq,"

arnrgrfii rvrR0n ao: rnn€nnrrurrvtti rtnerlfiurda rlu.rlnri
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'luurrlr:n 6::i'ulristruiinirur-rudaas ( :tJri : )

ne, l *rniesr:ar:: fi'urdrrru (A E) !d1;i!1n a'rti'dufi'rn':ru ril"a\rdu1!-
? $a:siiaso.t0el nai ,, tiu 1a1n':rru (0r r aflondl rJ:rnaund.:f,e ) 1:nu d\srrrtra\!-?

laaifisaorrirrtlu 1.76 x lo-8 0 r aan:ou1eaviluaurr.r looo rnrd n'eueol ri'trnoun r:

A E = y h. B

2n

6oi'r gyromagnetic ratio ta.riie lnari
riT OcrorrLr ari
n?1rJ !dlso{6ulruri r n6n

lunau r {uiuoelaaifsaorr :firnfsr:'ruiciueulnit f, urrffu rdo r ra'rni-rullci

ueuOel naifi::fi'uvri'r.r'ruihr:ilrnnir d.raonaSo\rffu Bortznan t s larr rll1fglo':rutos
ruirmSnlua, :yrnaoulJ rfluguri aT :qn rrdueuilf r iuuri rrin

'::,r"r-,arfrruir1!rndurui ruarrqn rndorui r iuuri rnSn fi.rfiule urltirnd.r

rlunir spin lattice relaxation time, T., dlfiil"o\t rxa,: r., SiT rio unirtro.rud.r

uiaras rnaeu?qvr6 (pure riquid) , 
"r'r"ur"urur;1, 

t, 

"quouooouinee 
r ndaulneliriru

lsnn rnriueuil i'.hunir

Y

h

B

rrnl d : rdoOrlnaflur:tfuna.rsrniilitnrirr.r1s a n l:n::lnnlJr{
r!fi'unff\\11{\ $a:n1und\\1u ae nfilh}oqid::furf.:srurii rhfir?elneilinn r\r1r A E

a1nn1 1 ;ot]d rfi nc,rnn-lrirrlfiJro!E=aou1u6l'r't

(out of pnase) sa;1irra1ulr flltj 4 n.
nT a0drru.rrtilrti.rrrrui.r1:.i t fut; rf, uu

r don : :rlrliorl aai r d uu':=fiunfr.r.rrur ioufi'uua: r 5e{ru l autiin fs.r ruc'rn

aeuuan rriu lfndufuqdirft\r,ru a E druar:n:eraar liuueau, lurir n5nrs.rndudfr.:

1u je.rnro t, a'en'futol rna1!;i rdulutl airfi.ttor:u6rrulonor rneeu3qnd

i i ro rjlutir.:u rtlisdrfu .r

n't: n 13 9?!n eund!'!yrrl

arnfi't ruurauelurj rnin rndurui iehaie:r5;n6unf.rs-rurrnadui*q n::1nr1 ::tfunfrr-
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q'r nrurii'l,oruthiounduirqnfi'uu.r.: cnur{{.r\rruii n{ulrJ-*,r adrrr:ear5r riunirrfin.
lucl,ear magnetic resonance lr,slud a t.

ndufu qdldn::{uiasine r:ltin,!ovrd!\,1u r :.r,r rdu ( = A E ) fi.u?r0rua.:ue lnari

'osor:l'iiarn 
rrn rr qu,a:nrrl 

r ri:.rta.raururrir nind16 r utiaeui rtiu 1aln.: r ouluau,rr
IOOO inTi ia.rlindunerlti 4.26 r!nn!rt.:vr{ luaurr.r 35o rnrd' linCu r.s r!fi_
n: r E:Mci
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