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r43oo1:ri rflufiu rosfid.rLia.l,rtnr:nri6nr:di rrursaufir:uuvuilfij:csrw1;1unr:
r n'tu.,riirioudcsullnaulutocd noirel aualtln.r:n:;mu'o.rri'rrliou rir4j;:uurid'r1iru
dLilun-r:qJInn ullnnrrr:ourdou rrorouunnliiu dronilvir fianr:urinr strurorr
arrnr*llr.ioa ndu ungra rir{'::uuri'r1irllaudflfrli'rror:cr-\ rla€oe.'uirdurrfir
rCord oaratifrillnarfirnrrava,vljool:ri *nriiduilnnr0urnql,irfia lrrrr,lqoobfriu
f,u [a:d{rjrlrriuin; rf,ulr rnqgol'l rndrlln:: rnr;dlcrecuacluh6niru nr.:uninr:
lruro.rriiliou rrir{::uuritrlilu*uqdruwrunrrrrrro:.:rrni rriu laundu$eiuf,ulnr
4r\iaryr.'or:'uqu!1f rfirnr:unintscruro\rl'11iau rir{r:uuiidUurln;li {utInr
{rri r fruqsiorrnr!,:rnrrdrcutal'r:fin rndrdli[rrr,rooaiit.rcvldutlnauraurr; r flu
fiu r fiutfu

ttunrtor:nr:frrurundsiiuraralun,rn6drtt rIncz rfiaqrnri',ruraradfiur r qr:
durrlillr! rn6oo;orlo{u.rn rfiulJ rnili:rrfiu nlonjou U rultrsalnfiJnr.ruilno :c
tT ato.rriifir rdo$rrcrn rndoo:argoqid f'rrjra.rau jr riolf rfindurr-rulri{uilnaorir.:1a-
ufa'tri uT 'lnen r 0o{o.r 1c trfilnu c,tnnr:inu'ranlrotfi r ntl+1on rrto rni"rluurei.rriiqiol
n ooolun,1'rnMruro'niiliouluuni.rrir.r 1 ruir:vnir.rnr:n1u r,!uutolri'rliouduur{
Frfiu flnr:nrzcr ugo.rriirlioud.riar:fis1ui'nlrn'ouir'rq.r rir{:;trnr:nqu rluuro$i.1
in''nudl i*rurdulr1{rru r fluu! rrornit nu :ou r dounioraruanlffiu dfi nrr
r,rd''rriirliol d\n.r:{nnrstrudelilh{.:nf* r0u.r1nri oirtru r8ul:ru ul j rjru niths

nu:ou r doun3oraruanlffiu diinr rlillrll6tiu

ruac*r;Jo\aou rdormnm:su rrrirdlrjrailfnduua;:Eto'riiFr\Juiodr.rla laure rc
or.irru'srlgoo'l:riioou 6'u rihiu rnqgo'rl torlqool:f rflufiu !1111rn 1.rdrdlrrlrf,rnrnnr:
uilnorii rn drd r ih:yuc nnrurr dr rrn6ralufrnuortrorrl:nn:vqn1u{qsorqua:1ro$r
lurin uonrrndao:{nlnrrl{u r {o.:n.rrirnrar r rqtorrl:nrlqool:ri r iufirlunrn rnfio f.r
Liqreq urlnlrrrh:nauuna rduliouir.rg.rlusaarrrrol r finrln rltu orq:;n.irl 5-15
t riutl arrrii rndrd rf,uil::r16nieu nr:iuru rr daoaniosffunrrdd{? rnlzrinuirrrqoo-
l ri r iudrurJ: cnound.r'o'rrioude {.r riud rrirhir uon rnfiocrnl:n*qookir fuflrduir
rii 

'roirdf.ra' 
rf,u* rnqlfrfinlrndrlunt: r .rgflaa.rec rla;drlulrl;6n (13)

nr:$ in:crruiorribliou rir{r:uuriilif,u r fiurJ:rnnnrrdd r firrdu rollnu
o'r:r{rf, dlrjsr!rrnc;artqlnlorlo.:fi'ulfi au,i6n.r:1a 1 ii'rrrfuri.rrhrcrinr:rtlsou
rlonrnluunri.:ilvrrrrroJr.re: r 6ur ua:rrlrlt{a*qool rdliolttl.rnri'rarr rrnq:ryrnnld
1i r fiururisri'r rConrtullaa
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lru1lr1\ru;ltc! rlrunr:t{ar{loulri""nonrioriidu 
( r3)

r.rlinrirr$ie jrd.r ! qn{n?a\tn1: rfiaI :nll1oo1'rrit0unelun-,r rn0ou'rrtn

xpo1rilurilCl o:funr:ni{ar.ljoolrid$rJfurttlrrn rfiu\iuuuri'rriidu4.:flaerre1f,'g

rrnlunrrdeucadrr rnr: rd!\sssrJ'::g-rn:rionrr r finI:nllqool:ri r iufil lnuronrv 1;nr

nr': r fialnlo:ouir.rd*r o dr.r1:firrr:Sl{ua'rfi'qdrvnrrudrtostueun'r'rg{nvlloolrrioon

c'rn[n6i\tiiiufionr:t{aoonui rf,u.rt"r.rdru rCo1fr rn6a t!1an o\rrhooIriluf'1drllrrr;f,''rrd

r rrccueir.runrriloslfirlrriluq d.rllru*rldgulnlouu:uilillQool:io{luriiClll:;ir
rJ:clrfl I deuluiruriru
nr1!J ! uLt,r i tlJ !!r ni r.r lful rJ

tuun r :dlotlilunr rt{nriqool :io rq uri.rli'ncrulJuuud.r!

n'r :inur'lln r :t{nrllool :inr.rfo.: rJfiOlnr :1f norirl 1 rdu

nrril urir:!rruuuuerurisirarlrroarrsfru!o\r,lqoo1rilri(t5) urn

crnnt:inBtro\r rrrnujr\iarlernna:lfiuvlloo1rililrnrln urvr0ot rfiuiniru

n tr ndu n r tn{iu r 0ul6nr:n rrforrr{ofr n r: o rir.rrdrrd.rlirl: :1 usflit! rn
oalid'inlun,rrvrinrrrulqndl, rn:aru lunrrfinnra{s61i r o{ou6iun 

".rriorrr-Jfiflnrr
r Co fi nurcirur} gnou?,o.r;in du d.r rdo!.: viu*gool :i r iliu6.r ui r- roo rieuluiruriru
qrorltooll;hiin*udlioonlrdin.jr r eieuluiruiru i'.:rfut':rjrrsrihltnr:nd.rds1i
It

fl1ltn.ro{ rdurnn0srd.rlilunr:uunnloriarrlutErdarrn:eruli f\ti
l aaarlfuqoeiirlf,rr.t t niua:ffin*towr:driolnrruunffufirnarrlu I a{ollon:o.r r futifiql
lunrtftnura{sdoieulnqirriunfnfi.rlfinr:nT rrriorrrJfirJhnrr r ido!n.ro\u!!nrrir r iunfrn

f,o nrrnrorrirr rndosn:osuuuran r G uu6oouh?1i'ar of, ui r ado.rn ro.:uurnrrfrrlnilli
oonuu!!'1 rdor{n6oouaunlao'rns0ryrriru rorr,{qoo1:ioon1 !1n|fl+D\rnro! rr{:rc$u!
nluorl'r':nlunrr{u$rud6ooualfi':dulfiqllrn dr:norffu:rnrriou;r.run.r{.:ilr.irqc r iiu

iEnT :fl rrlrrauahlutr.rruunrf':1rJ, n.r:inurodr.raire 1 lnunrrdrutfeo:jr.ni'rd.r0
r,lgookirJ:;uro s rieuluirucirultfuurrisn:o.ruuuduriru dlilr:nouieu riru fiu 51

ur!r:1u nuirlur:oar::i'ur{1oo1:ie.r\Iirrnronrtu rnlorlqool:ri1uriln.ro r :z-
rJ1fl 0.8 - z.o deullirudru osrfu,ilnetdrir":lilunrrfinnrodr{ec r 6urr rCou'r\l r r u

un:\r?'orl1iiiol r.t

n r r r filst r r r0 r iugntln r :nd'rd'rlilie'rr irnrrn'rtar{qoo 1 rioonlrJr.r n

ri'rll m: r mdri, rsuirrliliif,o oonlgilo\ran rou! $aculnf,r0a! uiiGnr:dilrcr
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r flu'ttdlisrulillunr.:rfitrlcinrusmrier d.rdrircslr;fi'lnrrfrnBrriolrf,onr:1iar: r r0
$lDld? r q0q1n 6r.:!n1t d\Onl.tlarrfirfllunr:ryrur: cuunrrn:o.trir,d tnurca!

t onstrirl!.:

I. Records of Wells alrilled by cround Wate! E:(ploration ancl Develop-
ment Project. Prepared by gydrology Section cround Wate! Division,
Department of Mineral Resources. From 19?0-1975.

2. Record of suspected fluorosis in Nakorn Chtang Mai Hospital by Dr.
l4uni Keoplang (Unpublishedl).

3. Keoplang, M., and Inchai, G. : BuIl. Chiang l,tai Assoc. Med.Sci. 2,
3r-40, L976.

4. Deformities brought about by fluoride (The alistributed leaflet by
the National Pure Water Association, UK.)

5. Rao, N.v.R. et al r Indiam. .t. lited. Res. 52, 180-IS6, 1964.

6, Anand, D. et al 3 Indian. J. Med. Res. 52, Il7-123, 1964.

7. Yastnuth, iI. et aI I BuIl. Chiang Mai Assoc. Med. Sci. 5, 81 - 84,

8. Rianvratana, P. : Annual report of Chiang Mai University on Re-
search, 1978.

9. Macdonald, S.8., Ratanasthi n, 8., Breen, D., F€.rlingwong, T., and
Sertsrivanit, S. : Hot springs and geothermal gradients in No!-
thern ThaiLand. ,t. Sci. Fac. CuU. 4, No. l-2, 1977.

10. Raningwong, T., Ratanasthien, B., and Sertsrivanit, S., : Geother-
mal Resources of Northern Thailand I Proceedings of the third Re-
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11. Raningr^'ong, T., and Ratanasthien, B., : ceochemistry and Hydrogeo-
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'| o70

12. Ramingrong, T., Ratanasthien, 8., wattananikon, K., Tantisukrit,
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13. r{Edu . {nu ratlur, rriryre::o firl lcllu.:, rnlurrfinf, oruh, r$ -urirrJfi.r,lnL.reu dn.l.)l'.| ll,alotfuttro fl,loeunur : :T ultunrr{fuotlustulo "nr:
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nr luiuu rfi uuri'rr ni4 tofi uHdur$iolfi fiurnio.riiai rnn;ringlnn

qrrtrri llurduefiOq ph.D. 
*

rift vrlvirisrrur.ti en.u .'
qaurl ltled .n.r.'
crJt,ru uryr0araiqr rn.r. 

*

l{u .rfiur{n:1 ??1.u.

uyrf,irio

r rftur,l rfluui'rurrinfuli[ru Certified glucose oxidase reagent
rto\ Beckrnan lunr:l:rc'!rr:r;rirlfurnnflaliruralol Beckman "clucose
Analyz er" un svrt"jri'rorts\ F i schr lte rl tllr srudc:ull r.|filun r :l r a rr zri

rJfuronSlnliru ra{asfiudm f,o elnroq:lfiilorir.niou 6z fu lrrudaranr:

{a rJllrmll rr Lilar rr.rurnir.rnr.refi i: ;n jrt{us:nue slud 6 2 ?o\rnltriao \
[e!! relative accuracy r:n'jrl 90 - 107 t

rnul

laudrhJnr:lrrr-Ftlrrunflaliru r rlo.rlol r n:r crinqhl trnr:0ri'ru, d trlu!
liaintulirit ra{o.rfu I 1lu rorr:firodrr rdu geckrnan "Grucose Analyzer" l;!
iiu, celti.fied crucose oxidase drrr6r'l auuttgyr geckrnan rirYl ri\ur rnririlau
lrnlvlJrrardorrirrrlrruovltlqpr r durfi'tlnrr?uriscrnrirr :srrn vrili'iorrilfiifinr:{\rqrr
1:adira{o.r Becknan "Glucose Analyzer" urlurirfro.:rl:seurYrtilnrnrrtrniiur
dsorqts rdo.rqrnforr:onr:su.irq, nir.trj'r; r rorlotrorrrrsu.rr.ui::urolunr:dorilur thr

'trifinB, r 1ur,J rfiuuriiurnllalaono ral launrr r rlur.i'rannl.:i dnrrrir.r 1 rdodtcrllil
nT 'r rnf ulri"rurd rrrr:$rc"uiunrrftrJfurrunflalitu "clucose analyzer" 6

1u0 q.n. 1975 Fj.schl uu"n*" 
(l) 

lir,rrao.r rnfuli'rur fintulifi'u-
Beckman "crucose Anaryzer" iora ".i"r"(2) no, *ui=n(') filirrfuui?rurdu
lirriu riorifu d'rrihuruiecsorlliof,ua:rio r tudurnrirrfi'u !\ia\nr:csinue r rjlur rfiou

riiurfil t0rf rdou'r reuori'rurd rnr.nc{ulinlfuntrl{.rruluriosrJfruf,ntr{vqrrl:rde-
IU

"nrnlgr 
r drrf,ga rov rnr0anrtulnri nnrtrurfulft ae

-, "' '" -/
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!l2ungltnrr

il! - rn{ol$olral:rinflar 3 Beckman "GLucose Analyzer"
nodel ERA 2OO2, Becloan

Instrument, u.s.A.
- clif?od1\ r l{f,eorir.liruqrjqor t,o\ America Dade, or-

tho DiagnoEtic u,t! Genelal Diagnostic
reuf.rlfr*l rriurlur?! d rrlulds !a\

_ ?!nr: rrlbririlurnf rtoanOral mu,titorr riscrrt (r) , tltarr
Bajena(2) ungi6to\r xadish (3 iursninrrrrfirn.rturo\nrliroono rre lsihurf,\r-
nitf.r g t9rr nujrriiurto\t Kadish 0firn::ltouflrcoon0 trlr;rrtir-brnnir lo r
nruhlrer z tu d.ru rn,rcfinrhidrv'.'.,rlitRr r a{ol cr-ucose Anaryzer ivrlnrr
inn r rlfuv rfluur;r jrui'rutro.t !'ischl ua;ihulta\ Ba jema rvirfu lrrun.rnrrnrrra.r
trrd

l. nrtloureulniorrtosnr.rfarJfuronllll 1aunr:rr t recovery sqs
a exPectation dlnr:rr * recovery r.rl aUnrr rf,rrar:a:arun$ aalrtrlrU dg
artr rrTliu 50, roo, 2oo, 3oo ttt! 4oo nglal arlue,rr eodrrt uecninrrlrrur :
rron3lrrc rCauilrniuenmr t recovery drunrrnr r expectation nifri,lcn rraran
ce: nrirrflaliar:firarirrdlnerl rri,riu'o.rn$ aen'rrr 1 fru 3 : sfi.,! 1rr!fiuadrloqn:r
ludn:reirud rvir 1 fiu *e;nlnrr&nrrJrlennqrra rcorluerur s expectation $n,
uiriealilnr: r{ocr\r l auullrrtfeodr.rdlaerl r{lriutolnql;n1.r l.uinrr r{arl rrluorl
n':! crnfuTilFlrrunSl;a ua:uluraiuro .r r expectation

2. nnaauae.rluiuuinrulunr:taoalua::snirwrry,aaarr

3. rrf,ouil.run\dn.rnuouiiurvt".r 2 s0n Tnurfuriiurdrrr0lraicu;'rli
1u{ r E, uaruJsoon'1ilunr:nlrrr r a:rc{flthrriacr{.! Inu in'nrfi rn::uroln{nl
oon0 raaluilur uac16;'rurfulunr:{arJfuron11aelufirorjr.rfl rrlu:.r1i nrrrailiuirung

. r l aarlnaf'rr:1i;rodrlaruqlqonrn r€ufeqleuq,lcnrn rCoaruqlqon.rrr*n.rrniro\

'?U

10

lnn,rl nno!

q.rnnlrnifoui?rl1nio.r lrgnr: r t lecov€ry ut!
lu'irnr:lrrftl ron1l aniru r n{o\r Becknan,,Gluco se Analyzer,,

t expectation

! t recovery
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11

rsdu lol.g trnrtt c expectation iru?dnr:rgrmrtolo*u r fiurru:elun:fearir.t
aluQuQrur,lfi lnorcd! 110.6 un; 91.4 r1traiilJ e',rn{u t expectation irulinr:
riolr.:01r rfiurruruun;fieoJrrirJQrtQol1?r 1lu rodu 97.1 Br! l-09.6 irltnlfirJ fi\
ulr{lgrrrr{d I

nr:rrrd I $6ln\ttlan,.l:ylnCou accuracy lunr:{nr}llro glucose irurn{or,

Beckman "Glucose Analyzer', Ins1i pfschtrs reagent

u€nnr':lndou accuracv n x S.D.
CV

Zrecovery 5 103.8 3.1 2.9

Zexpectatlon

sin

nixing technlque

pooled serurn

lyoph11lzecI

J 110.6 .l.J 'lo

3 I.0 1.1

Zexpectatlon

sfln

dllutlon technique

pooled

lyophiJ.ized

3 97 .1 o.(l 6.1

4 109 .6 8.4 7,6

,tan1i ;coun?,rluiuuinrulunr: ins{uacryfi .irur:nrnouru.,'r1ufirodrrt

ddr.ttu'ronfl aadln.jrrJni, Unl un:grrnirrJnl ifurJ.rsindaeuurJ:r&rursnd.r\ 2 . gr -
3.4 c !|as 3.2 t - 4.6 t nrul'rf,u lfiuaa.rlutr:rrd 2

taar:insrarrlJa\anTrga.!1iiurta.t Fischl $n! Bajena trnnt:invr
qoarmo.rrilurfilao.ts0ifilndtlruir nujrrilu-r"a\r Fischl lrlrrold.rrulit.r ez

'tu druri'rulra.r eajema lilirfiU\ 42 Tu fiiumllurrlld : $rsmn.rd C
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n1'r1\d 2 $dnN anllundou precision lunr:fnrJluro gfrcosc lnu1i

Flschl's reaqent

fl 1':yrn 6[ou

preclsion

lrithln-run assay between-rua aasav

A B A B c

n 10 l0 10 20 20 20

i
(nc/d1) )d. J 113.0 392.2 53,9 95 .0

-.?

Jd).b

SD

(ne/d1) L,7 ?o I0.9 z.) 3.6 LZ.J

(z) 2,9 5.4 2.8 4.6 3.8

a= qeotj-rrrdd glucose oq,fu.::fiwu-rnrrrJnf,

B = tr:oJr.rdd glucose aql*lu.r:ltutJnfi

c = c'eatjrrldf glucose oq,flu::fi,rq.rne rrjnfi



l.
? 1td 1t t nxnnlltrlt.llu tdtii'lyil
Jvl' 17 inl"uvr' r un:rn z5z?

13

sr r': rsd 3 [dn\:atRn t.tn.:.)ei r n: r:rirj:-rJ eru glucose 1u commercial

lyophilized serun sas;iu,t Fischl naanl!us!xa,t 62 {u

Days
Versatol" (/l) ortho ($)

f(mg/dl) 't s.D. x (ng/ mJ. ) x S.D.

I 217 ,0 92.3

7 20r.2 2.6 85.5 3.8

I3 202,8 87 .0 L,2

23 196 .8 r.z 84,5 r.7

27 207 ,3 5.1 88.8 .,.

42 207 ,5 0.8 87.5 1.6

49 209 ,3 2.r 88 ,0 1,4

62 208.8 1.9 89.5 2,3

/l glucose

$ glucose

*n = 4

203 mg/dl

87+9 mg/dl
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nir.]\rd 4 $dn\r(arir in:?trt rn:rvrirllurru glucose 1u comercial lvophllized

serum lo\ruiu1 Bajena gtooo.tsu! !?a1 42 fu

Days
Versatol Ortho

x (ng/mr) * S.D. i(mg/rn1; rt s.D.

I 209.8 11.1 82 .8 l.I

8 202.8 3,7 84.5

13 t94.3 2,0 62.) L.7

ZJ

27 182.8 )a 78.5 2.4

42 197 .0 84 .8 3.3

*n=4

atan1.:ttnn,rat1rlnrcnrritolnnladoinotaf,.\.iriiurtos Fischl $a,
Bajema fiu'i1 ficn::uuosnST aaosn' r ao luriiu,'o.r rischr eaardr 1 rir udr: rd'iou
rir{n'rd l nufiqn::loqir:rir.r I70 - 179 rulnt 1u?o:fifiqn:.'!?olnnl ncoon0 r aa
1"liiur?rorr eajema aner:arirrrtea r ielu 20 iu$ln ioornu"u{ranasfr 1 lau0nrn:.rl
:*irrr tae - 163 rulmt fi,rruaaslulld r



aa
'l1rtl1r ruainn 1r u u rilsl'lilr
ilfi 1z oll"un' r rnrlnlr z5zz

?dl $dn\r actlvlty ?a\t

BaJeoa (O)

15

27 42 49 62

glucose oxldase luriiuruo.r Fte chl

Days

(+) uo3

IUlnl
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tr:t[
n1lfl nno\m,ti11rlnfor*n:nerluriuui 1un1:n :rci r a:r cf{,t!rrunfl rairu

Beckman "clucose Anal-yzer'r ntu leinqrJr;arri rCorrrraou;ru rdofiolitrouanr:na
nos laun,:'Irritlrnnrolnjlrra unsnujr5rir r recovery [n; r expecrion oqilu
rno#rdofioli deunrtrurjuui0 cv odrvrit 2.a - 4.6 r rvirrlu

nfnnr.rtol ra{o\r Beckman ,'Glucose Analyzer,' f6 J t a.lr;rirjfu rnao.t
n11nl launlriatrrrrnrrlioon0 r rurorr finrtr.r lauoriunflrroon0 rne rfufirn:;{urJfi
nlur fiifunrrrrluu;iurt.tio.to,'nuQsutrJ0|to\trE'ulsfd rCo\iriiurdrrrrrllarrrrrlr
tr]rolrnloil{ 1 trt!! pH

io.r!ar: florlfird rnl r :tuie u

d r nn ;erion r :n :vriufi rn : :ltou11 nloon0 r al :eutrtl s

marcuinnrr:f,uqrunqOd rnur:al tColiriiurd rr tu!m

(1) del aalema :ru.nuirUrfiuriiurlid a. s.
ri'rurf.rso.ru0nl id s' q. uncnu.irriiurta\r Fischl
!firn::rnouflidoon0 rid I7o - Llg ru,/tr|l ||n;!
ffrrllra:rcli lrJrrunjlna 96.9 - 106.9

146 -
c0se

FtFi i

lnrno{1i rauirnr:uro\nllaloono raaLiqg rru nloqg riul'jriu.: rdnriru IrudO.r!fic
n::l rf uwoionr:r:rri t r:rcri llrrrrnfl ar

lrnnr:tnurrilurto.r radish(3), a.i"r.(2) *es rischt(1) lsdb;r
nuiriiu'ra.r Kadish Lit'urysudrcli,t r rr.lvrirJllrrunll al rdorlrnfirn::ltrortnq-
1;loon0 r aaerarrl! eo t to.rrirdaiuroli dwrilifirnrrud rn6otqiluiluri,rn-j".r"fu
fh:uiltt1i fi.rrjrrlufuiol,LFl.rflnu.r roncilu,rrro\, Fischl un: Baj erna rrirfir nuirrie
rfuri'rurfi'rzsgafltidqoi.00riolr0urenr2{urlln,,rqruriufirn::rrouqrraoonOr;r
lrJ rs - 40 ru/nL ud riscnl lf:ru.rruli.r,.rqanrqiio.rd rnlr;olr.rnfun rr r 6uiiur_

riiurto.r Eejena rdo lftJdqnm$l a'g. nuirirttrnrrrtotnf naoonOrnl
annriourirs r {rludes zo Tuurn uridr! rrfiao{ rfiuvrodr:vr.rrrr'1i f,oli*nr:u r nfiaoqj

163 rulnl dsfiln.rud rtlrslllunrri r n rrtrirJilrorn{ el lrru sectananuct u_
Analyzer ilo 140 - I8O rulm1 (*' tdogrnriiurto\t Ba1ema rfu6druxrlta.r
- :s drr[redofirn.r:uro.:nlladoon0rrc un; BaJema ln-rrulruli.irnlrro

r fiuriluriiliuruoJr.rriou z rf,ou dqomr;! c'o. oJr'rlrfiruar*vliinrrinertt\t*-

f,irrfulin lunr:tnnorrd(.: r fon I riu
6 r\e

t iu h lrruruourrruo u 62 {u llu
t relative accuracy ?o\n1.t

rnltolnr:qq riufirn.:tutornqlicoonoric riourcu.,ru.-lurd\rJ1j



aa
?1rrl1r rxminn.lrNrxs r ilu,llilr
r]fi rz orb'1rnrlRu zl,z?

rrnnrruarorfilr.|liir tilo,rto\t Fischl 0aerl rnr.r:aldrcu'1!rrauxu

17

nrrtd certtcted glucose oxidase reagent urgtllrlro l rturriururrnqli rn:rs
erl r:oli.r ruliitrir.,rriou 5e lu d.:r;Jr un;iurlutou r :r:r r,l r r:r c;\i

ronm:6rl!.t

l. Flschl, it., Fedennrn, D., and Talnor, N. ! preparation of a nodi_
fied glucose oxidaEe reagent for the polarographic detetmination of
gluco8e with the Becktnan "Glucose Analyzer" clin. chem. 2L z 760 _

76L, L975,

2. Bajena, [.&., Lee. !f., Zebelnan, A.u. anal Kenny, M.A. I Detergent
containing Elucose oxidase reagent for use with the Becknan nclu_

cose Analyzer". Clin. Chen. 25 . I27 - L29, L979.

3. lGdish, A.H., [itle, L. and Sternberg, J.C. : A n€n, |nd rapid De-
thod fo! the detertnination of glucose by rneasurealent of rate of 02
consrxtptlon. Clin. Chen. 14 r U6 - l2I, 1969.

4. ;;;;;;;;-;;.:;;i:::"::,H::::, r op€rating nanual',
p. 1-24, 1970.
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ABSTRACT

A COMPAMTIVE STUDY OF GLUCOSE ANALYZER'S REAGENTS

Sudarat Manochiopinij PIt.D.

Chamras Sapsa.narnvong M.Sc.

Kulnaree sirtsali M.sc.
Sornchai Mahatnirunkul B. Sc.

Vichai walaipachara B.Sc.

clucose oxidase reagentg rrere prepared accoraling to Fischlrs
and Bajena's methods. The Fischl reagent was suitable for use in the
Beckman "Glucose Analyzern, it was stable for at least 62 days rrith a
relative accuracy of 90 - 107 t. There was no significant difference
between the freshly prepared reagent and the stored one. The BaJeua's
leagent rras less stable than the Fischl,s.

Department of Clinical Chenlstry,
Mahidol University, Bangkok 1O7OO,

Faculty of liledical Technology,

Thailand.



n-lidnu.tluiuurfiuui6nr.:niltlt-l HEpiTtTt s B suRrAGE AIT'lEll
uns mtlBooy lu0ilrnurjnfruolnrnruilo

q{rrr
nr:Onri
0mftri

f :1 J

n:f,lriqn
qrrrollao

rn.r.*(ln0rivrur)'
.U.

rn.u. ( rra0nnrrunnri;

urfiadr

atnnrr I lFlut rfluurlinr:l:trnr Hepatitis B surface antigen
(HBrAv) lu0iururJnlara ttio 25s au lauf! counteriranunoelectrophore-
sis (CInp) !!n! reverse passive heDagglutination (RPHA) U gBsAg
'lru crBp 11.9 r iln;11! nprn d.rrru tz.o *, p<o.ool rr' crEp 0.r
r fiannru rJrollilht 5.1 r rdo rflurfiu npna

n'l'tr11[t1 Hepatitis B surface antibody (anti-Btss) lnu CIEP

firJ 0.8 I i'rnirtl passive heuragglutination (pHA) donu ir.z t, e .
0 ,0I $rs cIEp 0\ rfiimrurrro! 22.9 $ rdo rfluulfu psa .

uonnndallrtr rt,rJ !r1!r\r (specificity) ro\a! RPHA ur! pHA

0.r0uliu (confirn) lihuni inhibition tesr d.rdruntrtrepnnr: rfi;rn
urndeol ildnrlnma.rnlliiru lirr:ear5r rli.rtnrrorrJi,tlrrtrtr;drcul
u rti\uio.rdfioln r :oumr: r f or nloio.:r$tTlnr:b radr 1 lr.t

unni

1 :nfiufn raurrn rdotrfa rnrulilu{rhuds0ornr:rdootnr f,r r r6sr ftr'la ursaftf,n rifouihiuer.rornrr ua:sirulnd{rhud rrlu1:adarntqvnl,luro.r u;ue.!
nurlnaru t fiufui'n rlu r {ofrr fiuuds atcfiuil rnarirrifu r iudrh nlorrjduuu r.rriiuuc
r5.ttorrtrllf lr rnqnr: tfitf,udn rfl: rfitlrn Hepatitis virus tlT)e A, type B firto

nm'ltrle0ellu 1 iovutvt ut1{ri u ur,inu rfu r 0u.r1nrj
* tnraiororq.:;reni

* * tnJ.urJ6tnn'rrnrl.r

lnr'hurlu riullnri

arucufilurt'rlti unr,lnurfu r0u.rltJ

leir'lnur lrwurrrrunr:rorar riullrlrl aotuurnstrlri
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non-A, non-8, viral hepatitis type B fiatioyrrur:birfiol ritr r n6o.r t1id1;xr{
riurf,ar ln{o.r!o rfliaur r a{osflsffurunnri rdo r irl.rsu,rlurrlnut:.t r1\r !iuo-r-
rlr: un;drunr.t:n 

(l'2)

1uO*l{t]eu hePatitis type B rdonmlgirult inmune electron rni-
croscopy u virus-like particles s gnt(3) small spherical particle 0
r iudrqurine, .:rJ'5zu''tu 22 run nu rfiuliueurtln Tubular ulo Filanentous particle
I r irnirqurinnr.r 22 nn i,rrr.lu,rrdrrr 1 ifir o1rrl'lnn,j.r 2oo nn palticles rf.rco.t
t€n Linu nucrej-c acid nrulu unldfuuonror particres fworr! surface anti-

particle lrrto Dane particle 6 rirdrqurinnr.r 42 nn .r3nou;1u z rieu inner
core ! !fiJ;,r$lriners ZZ nn rJrcnouriru Bepatitis B core antigen (HB^Ag),

gen rlun.jr Bepatitis B surface antigen (HB.A9)

PNA pol!'merase activity l|n! double stranded DNA
A.

1. 6 x 10- ttn!d2! outer coat li1tttriu1filtJ.ro 7-8 nn
Dane particle dlrfiufrlefa (virion)

d1u LarEe spherical

d$ri'rnrlnl u rrqn .rr!1o

dFro na"eg fio-ir

aerAg ruafturnlnu glunberg 1u0 rgos(a) 1u0{uto.rrudu rio.roolrrr
rdu rfiu lipoprorein orilnunfu rrqn 2.4 x 106 - 2,5 x r.06 {rhrl acute hepa-
titis tu Hn"as lu:tlirl 2 orfirri th a 166u nf{crnf,i t6o un;nulrunoruorfirti
tltneuld siru{rhl chr:onic hepatiris dr! immune nechanisar riul rcru HB

es uqju'ru,irf,(s) HBsAg 6\r$611lfiif,'udfiunr: rfia cirrhosis, prirnary tivei
".r,cet laurujraud rauf,a rdo ur;lllr.rnnu na^ag o{ dotrnaru rrju cirrhosis
rno primary lirrer .arr.er 1i(6)

l'lriorurrnuun rdo heparitis B virus I nunrrlirglirn.r: rfu.r uriir

"r,fru 
r,,t"irfrJfi'n-,r, 

(7) nrrn:rr,lfirfuI:nl{lGnr.: serology i?,.r r,r.r HB_Ag, Anri-

""" 1u0*l{rJ:u d.r0o{rnrul6 rdr. rmrunodif fusion, rD(4), Rh.opniru=is (8),

counteriranunoelectrophoresis, crrr(9), conple$ent fixation, cr(10) rt.r-
orescent antibody techni-que, fg(11), Imlune electron nicroscopic tech-
nique, tnu(3) , rrulune adherence henagglutination, tlHe 

(I2) 
, ""uro*o-noassay, *ro(13), Enzyne-linked imrunosorbent assay, ELrsA(l4), Reverse

passive hemagglutination, nepl 
(15) 

nnJ passive hesragglutination, rp1 
(16)



aa
21?6111l R Rnuu rg tir,{'luu
l{ e{u 17 i[J I 1 m?1RI 252?

lrrtl: :errit oln r rnneorr{.rd r funr:lnurrli RpttA, p}tA j{6q1.1qs1HB"Ag,
Anti-HBs 1u6*laurJnl rrjluu rfluutfut! crpp d.tliluriasrg{Ifinrrhla u""orin..l

21

rlonoqiriou I Ll'tuu rfluui?1!urn.iru, aerurrr r 5r1unr:o'rurnraoarumrule (sensi-
tivity) rolf,'rlorrlG

'bgurgitnrr

idrldu'rlrvrmosrl,lirr HBSA9, Anti-HBs lnul! cIEp, RpttA ulc pHA

r€u0iualrJni truuntnQllu{rrnlanl rnflo r ifu{uttral n8ra{rru:narq 16-80 O rl
url 253 rru

Itni crnp

ui0*udio.rnr:r:1ir1 HBsAg $r3 ]rnti-Hes lrttilunryiu (1r agarose

1u barbital buffer, pH 4.6, ionic stlength o.o25 u) uuudurlerilig! Anti-
HB", 8"4 (8. Behling co. ) rfu control u'ruriugleriltt rir ra{ol electropho-
resis drn:gyr'rlu barbital buffer (pg 9.6 ionic strength 0.075 u) Iiu1fr
nqr$o\t HBsAg oqivrrlfeeu $a!nQ!ro\ Anti-HBs aqinrl6rurn 16n:c[11*fir t70
lref dqnm4iliro\ulu 35-40 u19l

'Eti--Es!A
llnr:nnao.rdli RPHA kit (Green cross co., Japan) drrut:nouieu

Antj--HBs sensitiuetl sheep erythlocytes, HBsAg pos;tive $a! negative
control. serum, buffer urlxilu miclotiter plate u-shape lunr:nrreo.rliurj.r
r flu z durou {*ldu'rltreruiec.:ruu'1tlryri screening test riou rirlileuroi..rul
!1n'1 quantitative test

screening test : 0{1dn'osn"rr,:eruiecr.ru, positive ttts negative
control serun U'r!r t{omrrtitflu L z 2 i.tl buffer 0.025 le . rll Anti-HBs
sensitized ce!.ls ell luurinlnqu, 0.025 rtr. Orr rx rtriruierJa'ouf.rlidqonq!
io.r z drlll drunrhuqnrrrnrlnouro.t rir tfi67s11 (hemaggtutination) 0*l1r1f
rnni:rnr;no,u 50 t (2') dulU nojelfrosln i1 Hn.lg rir rri; rfioauartrnr\trt1tih
y'oqiri'unql {nno;airu{fu1n:vqu fio.irlirnnu fldio.rrirure rfhrutfu contror rlnifir

Quantitative rest r Oi31dlri1nvrndo ""r""rring test
rflu serial two-fotd alilutj.on r$iru r t z riuiuld uir rll

uhlr r{omr1fi
Anti-HB
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sensitized cells uirraiiol tjr r6oufful6 screening test Ojulrrlfnotrnd titer
rioun-:'rnlo rlirliu f ; t6 tiuiurr4i conf irmatj-on test l'sciolljd

Confirmation test : ui6*uflardul:.r r ial.rlfeg buffer 1,u rnicroti-
ter plate z uor 1i! dilution 1 : 2 tlrr I : 16 $oru:nrf,l buffer 0.025

lJa . !nxQ! tln.rCs\ tt! knor,rn Anti-HBs 0.025 !o . rln q! rtri.r lnavrrrasovlifi
37'?J,, I {iellrr llierfu Anti-HBs sensitized cetts {n 1xq! vY\tdo\$n? tsJl
ruieuoiolds'lidqoqlforr 2 {iell.r {la'rueranrrrnn;n'u?o\r rfi . fionuarunedaosiosli
titer ;inii$oru:n a rviedulu I'rlcfioir0trirfulferauentio HB.Ag r.i\ 6r1i titu,
rr,irftu nlorio un'irlrifl.r s rilr 6oirrEr.r false reacrion f,oliiaeutio rie.eg

i&]__r!t
screening test, quantj.tative test 0i6nrrranos t dlou RPHA $;1d

HBsAg sensitized sheep erythrocytes [r]u ! Anti-HB. positive 5sx;negati.ve
ser,tm riu contror airluo*llrd! Anti-HBs positive liter < r : 8 r.ri!1ni
confirmation test lriu riuefi'u nr"a9 irliu usili rnown ns"a9 1u inhibition
reaction ttas HBsAg sensitj.zed cetls 11itfia henaggtutination

4an1:vtita\

0iuo{nu ntlgru ua;rQs 1'1111u 253 nu rrl2q?r1 na.aS 1aut! CrEp U
aa HBsAg p,--r -ive tt.9r (3O/2s3) eilnjldfiJ1n0td RPHA drrnu t7.O r (43/
253), p<0.001 !ra:i:?erlu Anti-r+B. laui6 Crnp O.B * (2/253t riinj,r,lg pna
drryru 23.2 z (6O/253t, p<O.Ot uiaslilum.:rrrd r

r llou rfluu{dn1:nl,let! HBsAg y{o Anti-HBs 1u0*laudnf,vru*n: r{!r
Inu'16 crEP, RPHA tr: pua

ttlu?u't1u

HBsAg/Anti-HBs

CIEP

RPSA&PHA

253

za.5

30 (11, e)

43 (I7.0)
2 (0.8)

60 (23.7)
22I (87 .4J

1s0(59.3)
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6fi:rud}ileuen;o HBsAg uls Anti-HB" 1aul6 RpHA uac PHA u'1ur

u1 titer d.rliraf,.rd ,!il RPHA O*utrinnuenio nB.Ag d titer frr*j t:8 - 1:131,
072 dlnluli pna lflrurnio Anri-HB. f,sui f, 4 6s I r>32 (nr:r.rd z;

dr titer no! HBsAg r.ts Anti-HBs lu:rudtirnurnr'o ua"as lo
Anti.-HB

s

Titer NTU?N'O HB AC

(r)
tau'lnto Anti-HB

s
(r)

l: tl

Ir8
l:16
I:32
Ir54
1:128

L2256

1r 512

1:11024

Lt2 rQ48

I :4 1096

l: 8, I92

I : L6, 384

Lt32 t768

l: 65 , 536

1: 1311072

3 (8. r)
2(s.{}
r(2.7)

r(2.7)

7 (18 .9)

4 ( r0.8)
s (13.5)

2 (s .4)
6 (L6.21

L(2.7't

2 (5 ,41

3 (8.1)

r(r.7)
r0 ( 12 .0)

7 (1r.9)

2(3.4)

39 (55.1)

TotaI 37 59

>I: 32
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{an,.l'rttF UU rfluu'|-:,]!l? 1!},ti1\t€6 CIEP, RPHA rlnr PHA ruir RPHA !
n?1rJliq\tnj1 CIEP lauq:,)inu HBsAg rieuiG peHa tz.o c lusocfit crEP rl?e
u ll,9 c Lrn:rdo1i crEP tfiqxaauJao! (false negative) th! 5.1 I

cififun,t:ql1q ,r Anti-HBs lnu Pra lar, uleq.rnir crEP lnuru Anti-

""" 
Z:,2 t tr.rni'rlir.leql au cIEP d\r U!flU\r 0.8 t urc ru'oli ctep rfirraau

aorJi\t 22.9 t (n111\d 3)

rtFluu rfluunrrlh r:nie.r'li crEp, RPITA ltn! PHA

HBsllg $e3 Anti-HBs

d1ri'[unr:n'r,rnr

Marker 1n qiuru
110

TA cuanuijao!

"O{ 
CIEP x2 test+/+ +/- -/+

HB Acs-
Anti.-HB

CIEP/PPHA

crEPlPlrA

a)5

253

30 0

0

13

58 22.9

P<0.001

P<0.01

trrq
t.::t, nrh{tn&nrn ln0o rdor:re}r,r HB.Ag 1u6t! lrru cIEp riu lL 9 r

lilalni r fiu'rtiulo\ u.?r.cu a d.rftnurlu0 tgzg nu to c(17) un;lriurnti.r.:1{c.ln
tosnurjnfllu{snTnn:luht 0 1979 drryru :.0 t 1aulirfiu.fir(18) u.n.rJ::raltr in
811uf, 1973-1975 lt tiu1fi'ur! Io s lunurJnB ua! 8.5 r luaiuitrral afirr{.r-
urn(r') uoncrnftr;o'o u lrnnirslrndrrrlnulurJr csrn:deud, 1 nuurJrr,rrr(17) dru
Anti-HB^ xululr:gT nrftn&nrn rngo rfiu\t o . B r irlqrndnrlurl:lgrn:{sn&rrs
unrdnuii 10 r (18)

ldon:errr ue,ag liul6 RpltA u I7.o r d?u Anti-HB liu pHA
S- S -

yiu 23.7 t trnnirllrheni 
".o""..r,(20) 

frnurhlr:nnrftrft rcr.tar u Anti-
HBs 46 1 (PHA)

lrnrcdLi'laarjr .r;rlrnrluf\rraianen ru0o :;l1o 40.z r nidrr6 rdo

nto raulilu rdoh{nfiufn r aur0i0 $;dr!u1fl 17.o r llonrsfhc r rjduuurJallrj r fu
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)a

rfi:ui r llog0n r{afl (chronic carrier) lauronrcliru ttBsAg titer g.r 1 lonrcd
qc r ildou'l il r ifuI:afiuu€lr,toul r {.rruliuen

lanr: r Uluv rfluuarrlle:vnerl crrp uas nprn drrldn:err1 HBsAg flu
iT Rpne larrllrtr.rnir $a! cIEp dl r fiaraaudeol 5.1 r uos rdo rrJluu rflur]r:n-jr.t
CrEP $s3 Pna d.rldrrelnl Anti-HBs rruj,l pHA deerlhqsnirurs crgp drr rfilra
auUco! 22.9 t

ranrrndallr'r t 1r rt,lsi\to\r RPHA, pHA 6rr0udulilu inhibition
test drrrieunl{a tllprnr: r fiarerlnuao! (fatse positlve)
Ag tj.ter <1 : 16 nlati1riareuenio Anti-HB titer <Is as

1ud*uro.r{rJradnt na"

NHA ua; pHA uric:larrlbqlthunar.r uilinr:naao.riru trita:ra r ir
.l1n1ln a6t!n1: Lifslldrado$o?1rr1u \ rlru.rrt'irculueultrfsl gillnr.:oulr.r r6or
nloriorrr{rJfinr:b:*ir 1 1r-l

ainluiarrr$tllnr: gutsrt: tf,oalinr: ruHA, ptrA screening test 6no
r f u.rflq gl?in :e r r fi o;{r.r hrn r iun r:ilo.rnl1rj1i0nr:u inr crru r dole fi fufn r tu nr?io
1ilrnr{du

deulinrr quantitative test !o\r RpHA, pHA lnlrcdq;uilr1d1uio.!
ilfr0lnT:1elorCorieulunrrl0rdulrnlilnio'r naancuui!elilurrrui{u! rvlurnilunr:
inurmrlr;utfu lr rCour.rttl.rqrllnrrnr:fin rdolrfaltudn rau?r0a0dqniorr

lonarrirr6.r
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ABSTRACT

THE COMPARISON OF METHODS IN DETECTING HEPATITIS B SURF'ACE

ANTIGEN AND ANTIBODY IN THE NORMAL POPULATION OF NORTHERN

THAI LAND

suPatra Peerakome M.Sc. (Micro. )t
Kannika ehornphutkul M.D. 

*

Nj-saratt suwonnasopone B.sc. (ued.Te.h. ) 
***

Two hundred and fifty three sera of normal population of {:he

Northern Thailand were tested for HepaLitis B surface antigen (HBsAg) and

antibody (Anti-HBs) by the counteritrmunoelectrophoresis (CIEP), the re-
verse passive hemagglutination (RPEA) and the passive henagglutination
(PnA) nethods.

^r 253 sera were positive for HB^Ag (1J-.9 t)by CIEpwerc Pv- r Lf vc

nethod while 43 sera h'ere positive by RPHA (17.0 t) (p<0.001) . False ne-
galive was obselved (5.1 t) by CIEP method. In detecting of anti-HBs, 2

sera were positive (0.8 t) by clEp tnethod while 60 sera were positive
(23.7t) bf ,, (P<0.01). False rregative was observed (22.9 C) by CIEP

nethod.

Spe.ricity of RPHA and pHA method can be confirrned by tnhibi-
tion test to rule out the false fosj. ir': result. RPHA and pHA is highly
sensitj-ve, easy, rapid and j-nexpensive nethdo. It is reconmended that
this method should be used in the screening test for HBsAg and anti-HBs

'Department of Microbiology, Paculty of Medicine, Chiang Mai University.

Department of Internal Medicine, !'aculty of Medlcine, Chiang Mai
University.
Clinical Microbiology, Central Laboratory, Chiang !4ai Hospital,
Faculty of Medicine, Chiang !4ai University.
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!!quo:'linlt

i'tu
urnu 2523 6rtrilou

rru r iu:rulrnguril

thu ZfSf rru 1ui 2524 ut{o 6z rdoaru n"n{r}ru 5,531 .!1u $e!1u0 2525 !
rdo 166 r{oa-..; rrn{rhu 8,277 1^.u nloioua: 0.8, r.2 unv 2.0 r.rrtr'1j'!

ranr:uun rdoluuriac rfior.'tu:ou 3 0 ucn\1;1ui"r"ld t d.r rdorodu.'r-
lru rdodnuluurinc r ioufr:rnr:uunvru rdo r odufiltN:;urru r f,oun s Z :ru 'lau$lln rdoli
lrnlu,rirlqtriou f,ofrrui r6ouduri! - 0qr.lluu 1i 9, rz, to $es 18 t'rur.runii'rr
(rrrrld r un:1rld 2)

nr: rnr; r,torrnqrtr:: r olr:lu0 2525 rru r{o A,hgdtophila ggarlue

lluLinu enteropathogenic bacteria du r'ruru 92 rrunloioua; 55.4 uunrfu

{t}ru1u aa :ru {rhulon ae :rg ue:ru rdo A.hsdrophiTa {ruifu rtodu za .:1.,

nrrfinnrnilu{rhudrrirnr:lnurrirul:nqlrrairlfiui rrou8-

f,u1 1i! 2 5 2 s 1 au linur{rhurln 11 ui 1nludl ?i;ot ir.r{1nljun; {rhu
tfillo\:?\ ItntO\ t l\tllU1!1e'1

?fu1.l r fiuqrrrr;ta.r{r)ellault rectal swab ld1u stuart trans-
port nediun, selenite broth $a3 alkaline peptone water qlt1lll.tn stualt
transport metlium u'.rtJ.l r rc rdouu l4acconkey agar uag ss agar rColr tdo ae-

tofll'.nas, salnoneTLa, Shigella, Enteropathogenic E.co1i $n! PlesjorDnas

dru selenite broth $r! alkaline peptone water lllllriu 1u{{u rdo ez' o
uirrtrcr{oug ss agar ur; Thiosulfate citrate bile salt sucrose aga!
(TcBs) rdonr 16o sal@nel-la ue : r{o1un{u vibrio r n'1firJ

nr:l rn:r;f rfo Aetonrrnas hgdrophilanilnu tfionIifuf,nrlll rj!{ trn
Macconkey $nr ss agar n.rlu tsr slant u'rl rnryr{u\d :z'g drurelui.r{u,
rsr dlrifrntroc acj.d butt, arkarine or acid sranr olr3r;dlrtolrjOfilf LiOla-
1ar rcl drlyfi u'rutrrgolr biochenical reaction ;'ruxrr.tlitlulrJd r lurrud!ftpr
io\vrrrraudsduieu biochemical reaction rClrll(5) tia A.hgdtophita duun

liu"unnllolmrlbdourrfiiru:u0rrir\ 1 lault Agar-disc diffusion (ro)

rant:f,nur

crnnr'rinrn u'i11!0 2523 uunrdo a.hgdropiriJa li oo rdoarurrn{
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'loisuoc 44.6 . ih{lj-:ulu 44 r1u {rhuuon 30 !10 fr\rudr\litturrrrrrff 2 rdo*!,n
r-'lJolq$nrrrr rrlrr:rld : rruir{Jrudrrlilulr.rnururnddorqf.ruriurn rnnfir 4 0
nu rdolilsnirn{tru"trldu ioruli ze r.,u $as6n t4 :rurrulurierrorrr 4s - q9 0 deu
n{rorrldu 1 nurdolirJr:rJ:ru liltr{J:udllituli'lulrrnurrr" r,urdoli'rnlun{r
orqu:nrfirrtls a 0 rriullu fiB 26 :1u uovn{lorqdu6nulrnrir.niourir,r jrrr?fulrj laulri
Iltir.rorqdnutrtdrr r lu lu{rJruduunlfrsds a.rrgdropnila 1gq1fg1 nuirll,lallunn
rir.rlfulufr: rdrur gr.r jr.t r r,lgr! un:uq.r frr{Jruluun;{rhuuon (1.09: I
l. 18 runifu )

Ji6a A.hgdtophila
halothin d.rcrnnrrfinsrhO
(nrrrrrd a;

$t! Ir

lriourr{€eu:rieulnrj onriu anrpiciltin $eccep-
2sa5 r{sbiourf\ro! rfu.liorle s 9 uns 5a mualftr

i!:g
nr:ud.r specie" to.: rdo Aerononas driouirliugu,rn rnr.r;urilufir$u

l[ fid't'lrilur:nlltliir s{s .eeronoaas rJ::nouiru species urloi"o(r) 1u€
1976 Popoff and V..or,(11) liuJ.r rdo Aeronpnas oonrf,u 3 species f,o A.
hgdtophiTa, A.sobtia ua! r. salrrpnjcida {1d61-6nfrnllufgurr{unrrud.rl nu?6d
rindra il11rirdoi1 Aeronpnas uJrroon rfu 3 species i.urifrn?o\ popoff anal ve_
ton(1') orir.rl:6n'r yfi6 e.hgarcphilaflsunlicrnnr:innrr{.rdll6nfinnr:rl 

r n:rsri
qrnlrg.lia6,'!6\tdr1l;h'o-su(9'13-15) d.rrrnnrr.rdart'.rndrrrri0 biochenicar
reaction 6l'iri{U e . so}rja ,fsriu rdo A,hgdrophi la dlicrnnrrtnuldotd rdo a.
soaria rJt16qii'1u un'lrnnr:maooreilfreorir.r rdoduanlricilluo.rnrnlrrle6r,hur

nr.:vlttcou oxidase etrry.. tto\ tdo A,hqdrophila urrt t{oaruarrlile
alcirlfinTrOcrn selective meaium (Iau r ovrrs]aI ogdlflournfi,urii'nuaalra ) firr
rtulu:Tlfis\dun?rvndoU oxidase lru1firle€rrn brood agar d.:c:lliranrrralo!
dldqn 

(16) 

-.1uflr1fu! 
serective medium airiluun rdodo{nnr,o0a rr\l von cra-

".r.rrit"(17) 1i r,nase Test agar rf,u toluidine blue $o! ampiculin 30
ncglml. nogol(18) 1ri rril-xyto"e-Anpici r rin agar d.r! anpicit-rin 30
mcalhl. rdufi',u d?u shotrs(r9) 1d *:-.t.r-rhotts medium (Rs-nediun) du
novablocin 5o rncalnl. rflufirduflnr: r c,trpro.r rdolun{llullo e.tn{Nlrs\o.m.ri
rnrs l{oi'rnitnuir rnqdli arnpicirrin r fua'eur],:noutoloru 1r l rc !{o r :rg
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n 't':1\11 I Isolation of Aerononas hydrophila frorn diarrheal patients

-\ M^h +h

Year -"\
No. of cases

TotalJan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec

1980

I981

1982

111 13 14 6 3 61
lo 6 5 910 14 2 27
61022 I7 941-I0 16 12 15

4I
56
)J

60

67

166

TotaI ]6 t6 2e 37 32 56 20 2L 20 23 14 10 zt3

Average
Per month 5 5 9I2 I0 I8 6 7 6 7 4 3 7

t6o A,hgdroph a luirrrjr: rvrrd'ario anpicillin fi\r 1oo r T a uLirrr rngiro rdo
dl 1;o ampici lrin r nu uierarrnn, :rnaarnerll en'ourrJf {ru:lul r.rn urue auir r *'r:r
ltxtir 0 2525 t6o A.hgdrophiia l-:io anrpicillin ioaa; 9 druera*rn1:wu.t_
ura:rrir6ufi luf,rtireliu r{olerio ampicilrin iouac rl d.i}r f! Rs-medi-um d.rhi
novobiocin r frrirrTu6.rn.: rqtrp:o.r rdoa'uriu i.,tda a.ngaropni:a lrrio novobio-
cin fir:lnduri :,. r ltlgieu rvufiu

ntrFlnu,r rfiuelin pathogenicity $a: toxicity torr tdo fl(rrurrru
i1t6o e.ngaropiii,t i airta,r:f,rrlrilra-tudfifi t ril cytotoxic enterotoxin, cvto_
tonic enterotoxin ltfi; h"*ory"in(20) uonl-,nfi n,t.tdl-,l\t cytotoxin ouu rduu-ui
n r elfir:rYu f,o rjr sttriu aiffrgn'u n.r:air r: rysine decarboxylase enzyme(2L r 22|,

1:nqllr:;je.r 4g3:ru lurdo g: 11u (6.8 r) unslu r 6'nd$urie ul r nor!

r rnra r tlluu rfiuun rrtru rdo A.hsdrophij.a luqrlr:; r6ndrhui'ru

292
rlu rurda 1g .r1u (6.5 r)
lo\t n Q! r 

.ra1u?ur rlfi'unl o ltt d'ru rn jr'lrignr r r riutiola rdaen-uriueu rdodrirr rdu .:-ru

trutfh serni-col-ony counr firtn'.r\i1i'rialau,rnilulunr: r luurfiu! parhogenici_
ty to.r rdolu{ri.rouon{rd( 12)

oJr'r'l :finrlnr:nr rdodilirrJtuu rfi uu rdavrnajJeurfr
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Inf.ct ron .r.r!r.,Org.ntsos

No. of Casa!

ln- p. r tent. O!t -p!t (.nr.

5 (ngle lnfecttor

A. hyd rophtl! rlonc

f{ulrlplc tnl.crtodr, !or!l 44

A. hydrophll! + y- p.rah.c|ol),ctcu.
A. hydrophll. f V. chol.... O-l
A. hydrogh tl,. + 56lnon.llr
A. hyd loph tle + Shtg.ll.
A. hydrophtl. + v. chol.r.c, Noo O.lA. hydrophll. + 9. !htt.llold..
A. hydlophtl. + S.tllon€ll. + V. chol.!.._
A. bydlophrl! + Shtg.tlr + V. chol.r.. o-lA. hydrophtl. + p. lhta.llold.r + V. cho-
l.rse O-l
A. hydrophtlr + V. p.rlhc$lyrlcur +
P..htB.ltotdes
A. hydrophtle + Saloon.tls + p, 3h!BeI-
I o tde.
A. hydrophtte + V. chol,err€, O-t + V. p.!.-
heoo Lyt lcu.
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A,hgdtophila isoLateal

in BarEasnaradura Hospi-

1980

2l

1981

56

It6Z

Nr:mber of strains
tested

Pelcentage of susceptible organisus:

58

lupicillin
Cephalothin

Chlorarnphenicol

Colistin
Co-trinoxazole
Kanamycin

Nalidixic acid
NeoBycin

Nitrofu!antoin
Pollmyxin B

Tetracycline

5J

1I 9

39 54

88 92

97 83

89 92

92 91
qa ql

NT 9I
94 92

98 83

a2 83

95

100

100

100

NT

I00

r00

86

Disc aliffusin nethod of Kirbv-Bauer
NT Not tested

,l r n 11ltr irou.21u I rt o.r r{orioUl{0ru:ntir
aq)icillin rfiurrioues g bio cephalothin ioue;

rdodulnlirrn{rJr uleia ur
sa druurdu I dr:rnr:four

[rrlrilllrn r l ndllt?o\ta1iat1nu1!'lnul lrrnu ru r e:rn lui 1udr,r r.ler r lur lfrr i! j.r
tia A. hg itrophif a |2io anpicillin iolrl tz $rr11;o cephalothin ioue; 47
d.tdorl0th:Iuui lo rrnr:l;toumruhlolurlun{l cepharospori.n lauroirclu
second tra! thiral generation otliriolnlrsiru::uratyrr,lliirrl ( 12 )



.arlrtllr r flionlruxru I is{'lxilll
wdilil 17 {! 1 rntlRr| 2527

95

i&
l.ol.t l'on lDd ld"d I j ft cat (on

Ac.onon.a b!'drophlle.nd p l.r lomoon! rhtrelloldt.r

Fresh f€c!L_!pic toeru
(f?c"s or r?ct6l luab)

I
I Transport ln C.ry-Blrtr o! Stu.rt

!!gr!,r
(SS Aeorl c)

37 C, l8-2{ hrs
I6uaplclo!! co I o-1,

I OP.qu., t r.naP!rcnt .nd
I uncol orad aolonv

-l_1_

lrlnrfer to
fsl Atrr

I
3t C, 18-24 h.!

The cult' re! th6! rhoe tb! folloetng rcrctlo,ra

?st

Sla.t Eurt Cr! It

Cytochiorn€ oxldarc test
0l IaCl

lictlltty
!.!|ttaG
lt!!d..
Otdtll!.

for Arro$onaa
Addltlonal tloch€ntc.l Eeat

Su!p.c tad palholcnt

fo! Plca
Addl t tonal bloch.alc€l !c!!!

Cyrochroo.r ortd!r! test +
6i IrCl
Indol r +
uotlltty +ltrtn. .
llllot !. +
Onrltlloa a

+
+
a

.l-'ttm 2

p
Hzo

ol0
o
=o

seasonal, distribution of
(average 3 yrs,

diarrhea wi th
1980-1982)

Aeronbnas

rlr:,.1r'.rli rr irr . :

56
(nonth)

L1..:rr:

l0 rt !2
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nlrrw f do A. hg d r ohp i ). a jr:rfi'u rdodunuliqrrd.rioun: 44. 6 1 aunr.irlfi'u

ri (23) 'l lunr,aol r{ofiuar: ra! 3

drophiLa r:1flnurnfi'uar: r t6rf.r

ninf,o KcN, arabinose ung esculin C.r A.ng-
3 sin dru a.soDria rclielnouryumrflerl #.r

V.parahaenolg ticus lrndqa fioiouay L2.6 qsj21ff11 v.choTerae O - 1, Salrc-
nella [ns shige]-la liioua: 7 .2 ti.t i rfufrrrar! rdo *e:nu.jeufi'r.r plesiomonas

iouns 5.a nrrdnu rdoirrltil z rron uacs0ard.t rflu rdoduol{uffuuirir rf,u rdodol:a
qrrr::ir.rd r'rlilriatr, :o0uolliurignjr A.hgdrophil-a r0uar rnqtorl.rnqmr:v
ir.rh{rJrufirndre

odslunr:ftnurn{rrd llin'rrlnr Rotavirus, carpylobacter, Entero-
toxigenic E.coli, protozoa r!.! Helninth liirl d.,rnrnlireu r{oi'rrnrirrliuir
afif,dl ifin':r:unn;'rstrjcrn:ru.rruiirie.r n rnfutfipr r {ornr:uun,l rnrrcri r{o A.hgdro-
phila uo; A.sobria rluluthlf,udrur uri,lnur .l.n.u'rzrfir lioriunfnro.t sakaza-

dr;rio'rvrnaordqru Qo 30'o d'r r fluqnnr$d rnu,rsf,ldqn

?r 11|0u otu

{:rurrruriotoun:rqo uruurvrrillao fi rslnr {olurun rr1.r.:vrurtrettrr
u:rqrd'l ioqqrnliu'ruraretdn.:lflrrilurr:lr: ttostouyrr!rlo unrnri*g.rnlid qti.r tlo.r
arlr: riaraltrlo{?'! u1 nog r ra0r,n'i :urvr ri ufi rlvrur dulrRar dl in lorlialuuru'rirr 1

raner:jerrdrr
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ABSTRACT

A STUDY ON AEROMONAS HYDROPHILA IN DIARRHEAL PATIENTS

AT BAI.,IMSNARADURA INFECTIONS DISEASE HOSPITAL

Boonchuay Ea$pokalap, ,
Santisuk vi-bulbandhltkij,
Saxang Chaisakdar' r
Suchin Kongvlsaisook,
Charles Kongvisaisookr*
Sonbat xh6tekrai,'

A study of Aerorcnas hydroph|la in diarrheal patients was per
fomed during March 1980 - Decernber 1982 at Banrasnaradura fnfections
DiEease Hospital. The nunber of patients was 71391 in 1980, 51531 in
1981, and 8,27? Ln 1982. The iaolation rate was 0.8 X, 1.2 t and 2.0 t
respectively. The highest isolation peak was found duling March-ilune.

Newborn up to 4 years patients rvere the lltoul). ol highest positive re-
sult. There was no difference in isolation rate beth'€en nale atrd fenale
patients. The isolated Aerdtonad,s were mostly susceptible to codpnly
used antibiotics except anpicillin and cepha!-othin with percent suscep-
tibility of 9 andl 54 respectlvely.

BaDlasnaladura Infectious Disease Aospital, ltinistry of public gealth,
tlonthaburi Province.

23.
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AESTRAtT

VITAI'IIN E. III. SERUM CHOLESTEROL, TRIGLYCERIDES AND VITA},IIN E

IN },IOTHERS OF BREAST-FED CHILDRET{''

Nantaya Chanarat,

Suchada TanrarEt,

Prasit Chanarat,

aaM.s. (Cl.ln. Path. )
**iB.s. (tl|eal. tech. ) *rtM.s. (clln.Path. )

Senrm cholesterol, triglycerides and vitanin E were deter-
nined in 622 Ch,Lang Mai rronen, aged 1?-60 years, for studtying the ef-
fect of breast-feed,ing in post-partum vronen. serum cholesterol and tri-
glyceride in post-partutn wonen less than I week dulation were higher
than in non-pregnant. These levels, however, gradually decrersed untll
they wele quite low at 18 npnths after delivery. In Eeneral, nothers
who had a history of breast-feeding were found to have lower serum cho-
Iestelol level than nothers vrho dj"d not breast-feed, regardless of whe-
ther the latter used oral contraceptives. In mothers with,F history of
breast-feeding serum triglyceride is higher during the fir6t week after
delivery than in nothers rrho alo not breast-feeal. However, after a short
perj.od of breast-feeding, the triglyceride concentratlon gradually ale-

crease. Orll contraceptives appears to have no effect on the serun cho-
lestelol, triglyceride, or vitamin E levels of post-prrtle wodlen.

"Supported by grant fron The NationaL Research council, I9Bo.
Departnent of clinical- Chenlstry, Faculty of Assoclated uedLcll science!
D€paltnent of Clinlcal Microscopy, Faculty of Associateal trtedical Scienc(
Chianq Mal Universitv-



F|I.Y-Y.EP. lgp.s-t rppl-" co.. LrD.x,/z: ArrrN_araARrN toAD. EANcxoK nol. rircxoT .

TIt. a:{.alr. ala-aa5t a2+rrja, a2a_2rol
cArLL Ar*-Fs : IEIIaC!) tANG(oR

AN,ILYTICAL PRODUCIS, lfiq U.S.A.

A'MERICAN OPIT.AL G)RFORATTON US.A.

DYNATECH LABORA'(XIES U,S.A.
GCA/PRECISION SCTENTIFIC (rTEl'O' US,A.
HYNSON, WISTCOTT & DLJNNIIIG (Dic of tt-D) U_S.A.
HARLECO (Drv ot AllS, u_s.A-
HARRIS MANUFACTURI}IC U.S.A.
KINCSON (MARKtT FORGE' U-S.A,
NATIONAL APPLIANCE COMPANY U,S A.
SCIENTITIC PRODUCTS (Div of AHS) U,S.A.
sCr[N nF rC INDUSTRTES tNc. U.s.A.

LANCER/OXFORD

REPRESENTING

- Pourirc {Antibubblc} Mcdia) LrbcouDtcr,
Blood gri RcagaDt, ctc,

* Micr(acopc, Microtoana, Microtomc Knifc
Sb.ar!,cuct, Trssuc Proccssot, Coloty
Courtcr, Dilrubioomcr. Rcfracrol'ctct,
Cour(ion Cbsmbcr.lc

U.S.,1. - P.r.film M, I,arafrlm Dist,.nrcr/Cu(cr
U.S.A. - KDA (:ompl||to! Cbrmistry 

^oslyzcrU.s'A. - Or|oobclcr, Cysric Fibroris ADsly.cr ctc.
U.S^. - Culturc Mcdia, Diagnoslic Rcagcnt, CoaB-

uhtioo TiBcr, Scnsitivity Di3c, Gsspak ctc.

ENGIAND - AuroEatic Chcmiitry Analyris, Frccrc
Drycr, F action Collrctot

- C-.trlrifugc, Mrrcr, Pip.ttc Shakcr, Rohtor,
hlcryal Tiocr, Slidc ctc.

- /\ollttical Balaocc, Top Loodiog Balancr

- clioicrl ChElnistry/Hc.o.toloBy Scrum
CoDlrol, Blocd Bank Anti!c!uo, Rcrg?nt
lil Glarswarc crc.

- Tbc C-oolc Microritci SystcrD

- Ov.tr. locubator, War.r Balh r',c.

- RI'R Card Tcsl for dctcction of syphilis
-- Rc:gcDl li!, CO. Apprt3tui scl ctc.

- Aurocl;v., Autopsy Tabic ctc.

' Ovcn. Incubxror, Warc; Barh ctc.

- l-ahor:rory lrsrrunrcnls S Supflicj

- \.r.clson Iii.irB3st]mcicr, Vortrx Milc.,

- Irnc.r t'ri.ri:rr, Coaer:ilzcr, R€d-Tip &
tllr llp (-.i,:lniy lub., l'araplssl .tc.

- lri.-ro l'rpcircr, Frscri(,n Coll.ctor, Thio
tf, /.r (-hromrtogrrphy ctc.

- (,c,,.rrl ti SI,ccirl Sur! csl Iost.u!ocnt

- M'c,otam. I'arhciogy I!uipmcnti ctc.

- v/r1., Br(lr, lncL,brror. Sbrkcr, Supcr
rtfir.r, ll;-I a Chlmbc:.

- Pti M.rct, Elcctrodc, loDizcd colcilrn

- Eg)it Drug Abusc Urinc, Opittc Asi!)_
l{cagcorr

- Vlt!ttrg Bl.ndcr, Shrkcr Brths, Sllrrars,
El.r-,io:|lvsir Apprralus

/tMERICAN CAN (Di'PANY
AMERTCAN MONITOR @RFOR/\TION
ADVANCED INSTR UI'ENTS. I}{C.
BBL (DiY of A'D)

CHEMTAA INSTRUMEM S LTD.

CLAY ADAMS (f)iv of t-D,

CHYO BAT ANCE @R"F()RATION

AMERICAN DADE (Dir d ,rtls)

US.A.

JAPAN

U.s-A.

U.S.A

SCIEN] II'IC AI ACTURING INDUSTRIES U,!; A,

V. ATUELLER (Div or ,lt|s'
LIPS HAV/ MA NUFACT URINC @RP
LAI' _ LINE INSTRI'',tNTS INC-

ORION RESEARCII INC.

SYVA COMPANY

EBERBACH COR9.

U-S-A

u.s.A.
u.s.A

tr.s A

U,S,A

u.s.A



lJylttS.rLtyl.ru 5tJ1 n1 s
n11t'lu.t'tu t^l RnttN fr n Unfr ual rrin rfi anuor.r

6''ln r fsrrj .:trlvrrri eu.r.l. 1 r,,ro€anr:+r,rnd)'

n'lto't,rq complete blood count (CBC) arruga nfiro,l rfn rfion*arr \i
irr: r iu{nro:torn r:rai, l..Jirl rro'ura6nr! r f,uiirrt4'q:i'ourruurua'ru rr*,o *cinr:
:ru.rruarad ki0nr r:.ru.:run". r1,Juru 

(1-s) 
Li}io {1uu: rrrnlrudu r fiurfiuua:n r:ifo

arrrinrruFu rnrione: rti,lqnrsrfu :rnirs uxvr riaj{nue{rJean'u{rgrrf,lruvr rlio.rr{rTf,nr r
uvrnerrfl riu': sr'ran1r 11u\r-'uira uuuri'rrr 1 rta: ralo l iui6nr::rt,'r.rurnfln.rouaqlua;1f
nr:doarrlruru r Co.iru"'onr: r ir1*i.r ilrueir.t6tnrrruluiorr fff,nr:uea nhurnvrri{uira
n'r:r r.rrul rr6lunrrlnu'r{r}e u n r::r usruaradarrLrron r;nir aunjn:rrd0ne ruriu,rql
nlolth;arnr rrl1un11n 1?q cBc !1u1unod!n1r { ldllr 1:or:rl26nuo:tol r ria r 6oaua.r
aeu{fiu1liro1u!o;drnin rrfuuunrtia0os ria r 6oall1-r (Differentiar whire cerls
count) fl loorqc:r:rrnrur{rrn.r:'Iu rrunr,{nrorr r in r 6o a'rr r luu iouuirriU' l n u r dou
r3ll rerud rfn r fioounsinr:n::r rufi'rotjrr:fi o tj.l.riou 2o opF (oiI power f ietd) to;
dldouqdnuru:'o.rlfnr6oauns'lfdlrnnnrufinrrnfi'osijiar6oa*n.rrfuaifiut'.:d

t. ndnso:n r rfinfis ov.r fn r 6t n*nl jrfiafirr.: (hypochronia nfahypo_
chromasia) nirr-Jnfrrato'hi 6'nutrr;n r.:ffafl1-r.rdc; rf'ul;'rrnni'o.r1nn.r:nrififio r? reoaou
solrgad l;f,nizrrtrr-hrnsunra.rn jrrjnfi rirrtili'r l:ur r ff uurtrryune rfiaflro.: rfr rfionuas
rjn61ull r':o1nir ?1u.:fi'u nr:'lf r nrrnirarr hypochromja llA'.:ti :

1 + hypochromia

2 + hypochromia

3 + hypochromia

4 : hyFochromia

: fionr':firri.il.ua,rolrfat6on*arnna.:1thrd.t
'luijzE inrrq^r ilnr rjnfi

: lenr:f,nilfirousa.:i5nrffaattasaaa.rltjrr{.t
yi lra.: n r: ir n'iintrLrjnfi

: fien r rfin iiflrourol rfn rdaaurrsaaas d,]lJ

1udro.rn r rfi nfin"u:rjnf,

: f,o n e:finfifi'sour: or rria t6ontrnl aanll
oJrtr.:rnou rn6ior:or rfiusiia rfiur d.rido

t lun rrin r donunr:vfindir leptocyte

"aT nlgrnfififi'a luIn:aIni no: runfinnrruyr J uflrivrurfi'u rdu.rlnr;
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tiol ttlfq-Jroriueu ria r fioaunsf4'inf,crsn-lrr r nriddn8'r-:u',ruiefu r 0ud r rJoi

r ?tuiizo.{ rin r 6on unrdrJ: rngod (Population) lurrn'ac fielit rt\rru rf; t fioauls 2+

hypochromia ra:Soq,jrJ::leo 20 t !o\ population !a\t 11h | 6onur!|i:rulrujr
2 + hypochromia in 20 t population of led celfs

2 . qtrrjir.r{nvlr!os rr:a r 6on$a.tf;iAnljnl (Poikilocytosis ) laud t:r
vr:euuir jr ril r don rasrJnfil:i 1tJ'r'r.rfi'ntrog rflu biconcave 4isc rria r 6oa *nld! 1J'lr.r
Farlnfl rlunjr poixifocyte lirrri spherocytes, schj.stocytes, ovalocytes,
eLliptocytes, target ceLls, tear drop cells, acanthocytes, sickle cells
stomatocytes, echinocytes ||o3 burr cells ;tttrlnu poikilocyte" lrnnj.r
5 * so\ population tostiardonrrlrr (lO polkilocyte/oil power fielal) 1;
tru\tutruac ldun$;altlgeso\ poikilocyte jrin0na;dZ uo\ population tolrria
rdonual rrriir poikirocytes rluflrioanil 5 t ?o\ popul-ation ,uol rrjn r 6oaualf,
Liio.::Turrurrue: r6arrrlnr0n firorjrr rriu lund.: oil power fj.eld iilr u14 burr
cells, I target cel1s $o: 4 tear drop cells ludd! poififocytes tiu?u 26

roai dsoqj'lu rnori a* 1q r no#nirunlirir.rrirs ) {.r.:rusruan-ir ,

4- poikilocytosis with target cells, teat drops and, 7 x burr
cet-ls r fhri'u 11udd'tl.:;lrru-irriac fiela !rfnra'onunsoqj 2oo rrlrd)

deu r noiso.rnr r:1uN'lu loikilocytes !i'sti' ,-
i + poikilocytosis , lnurofiu1undl oi1 power field 5i,lu

'lnn!:o.r rfn r 6on slnsr;SlJirlrJnfi ua:! poikilocyres z-6 cells rvirfu

2 + poj.kilocytosis , lrra rodulundrr oil poier field rieu

ltnjtorr 16o r ionunrrl;S trtJiT rrrJnfllla:$ poikitocytes 7-Lo cells

3 + Fo ik j-l"ocytos is , lourodulutdl oil power field q!
6 rin r6on*nsd I ihr poikilocyt.es J.t-20 celts

4 + polkilocytosis t laurqdulundrr oil power field a!
Ilrfnrfionuntdriu poikilocyt. l,rnnjr 2I cells

3. ?!!Irj!$fitr1i!!rl')ld!t!b! (anisocyrosi,s) d.rturarjnf,srir rodu
rj::urcs ?.2 lun:ou nr rulnrjnidnru,ratas ria rionunqi'O z r0r, io turr,lnqin-j,r
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tu.ln?o\r tr:o lAoi$a\ttjntl (macrocytes) $a!"!1n rSnn;i"ulnrs! lin !fion[n\r nt
(microcytes) nl.rlru\r1u1fi\r rnrt ria | fiorBo\rdfitu-raftarjnl o'eulnrl riundn

fieori, lrdu u I microcyte la! 1O rnacrocytes 1uud.t oil power
riela 6Lifio macrocyte d.r rflu rfr r fiaaur\tdg?ulnna nf, r fudru$qir rfuufn $ar$
Inoi anisocytosis i'rrd r-

I + anisocytosis : lauroa'ulurd.t oil power eiela deulnnj
?o! lii !Aon$n!eitlnu.tn nfr !!or0 lin r fionunrrdlturaFr nf,aqj a-e celts

2 + anisocytosis , laurqdulurdr, oil power rield drulnqj
tol tfa r floaunscllrura,Unf, ua:! rrSa r fioauasdlrilrnFor"lnf,oqi 9 - 14 cells

3 + anisocytosis r 1au rodulundrr oil power field n;0rf;
r floauartdlh:urnnntlnt 15 - 25 cells

4 + anisocytosis t laurodulusdl oil power field r:lrfa
rdonunldlrurnfla nfir:rnnjr zs ce lls

dilift n r':r'ru \r1uar uQo n6r:orr rf a r fi on unlriu u,r.:i o.l fiffinrrdarl,r:oni
nrrrTr rrjn r6onrn':i'ro t,n{s1 el-ectronic count o'rlq:1fnr rlaulclunrr:ru.t,ru1ru
'Lrin r rrt fitrYu jso\n,r1!nnlnfidrltrtr:rs ria r fiorrrn.rnru{'1ilfi'u led celL indices iru
i'.:dfio

3.1 irnrtrnun-,r" macrocyrosrs nt:rafi\ n,r-, ydlutJ,turoruol tfn
r fio*rsarrtu rn1tto;jn j1 8. 5 - 9 ltln:oq (macrocytes) urnn jr :o i !o.t popula-
tion rorriiorfioflttn\r 1; rC! r i:.,r:,run: r d ualunrr l .ru\1u 

r Coliii, r.,ufi.:r:u rn?o{ rin -
r fionunldlnqjdun jrrjnfr lrnriero! mean corpuscular volune (MCv) 

"i,rfr

I + macrocytosis !

2 + macrocytosis !

3 + tnacrocytosis i

4 + macrocytosis i

:ru.:ruldo! Mav 9a - 1o5 fl

:Tuururllo! Mcv 106 - 11r fl
':1u\1urdB0 Mcv tr2 - r2o fr

:'rusru rdo! Mcv> 121- fl
1unrfrdria rfioauar:turnfia nf,ichueuioun'ir 50 t 

"a\ 
population

tot rfa r fio;urrllurrria: fiera 1f:ralru rqrl:n12 ! anisocytosis lurio 3
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HYP OCHROI,IAS IA

POIKII&YTOSIS

Technical error _ (annulocyte)
Pathology 

- 
crading

1+Hypochromia
2+H)pochronia
3+Hypochronia
4+Hypo chrotnia

populatj.on of RBC
populatlon of RBC

PoPulation of ltBc
Population of RBc

t8.5 u)
<6 u)

int
int
int
int

Technical

Pathology

error 

- 

(spherocyte)

r-Grading report

ikilocyte in t RBC poP.

schistocyte
(helmet shape red cell)

sPherocyte

ovalocyte (elliptocyte)
(nomal t5t RBC pop )

tear drop

target cell
stomatocyte

acanthocyte

burr cell
fragnented red celL

(bizarre)
sickle cell

ABNORMAL RED CELL MORPHOI'GY
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lgnrOdrrer ! rii tfrorua.nt0r polychromasia u.topolychromatophilic
real cells irll rltir macrocytes ri!! rnacrocytes 20 - 30 t ?o,! population
toltfatdoaunl lwrsy tiurfiufirl?$rJ polychronasia 20 - 30 t rD\rpopulation
tos rft rflorurrriru6lf:ru.rru.ir

4 + polychromasia and 20 - 30 t nacrocyt€s

3,2 fit:rrrruare: nicrocytosis l,r!1othr nrrcddfuro tit tlot
un$?um rlnn'irrJnl io rfinn.ir z.o lur:ou ltecflu1uq'rurulrnn.ir 50 I so\r po-
pul.tion tol 16r rfroauar lf rdu rt!rruec riualunrr.rruuu tdolin:ruil w.tiloil
16r tlorurr.rd r SnnlnirwrarJnl (microcyte) jr0lrniou rlu.rtr lau:ru.rrumu{\J
ftrirto.r r.rcv firodrrr tdu lu rlorrto.r{rhudn:mru microcyte dlturnJ:crlTl < 6. O

hr:ou firslrir Mcv riognir s2 fr r fluiu

I + microcytosis

2 + microcytosis

3 + miclocytosis

chi lu r nru;1un r: :rusru!fiid

: :rurrurdo! 75 - 83 fl
rrurrurdo! 7o - 74 fL

: rrurrru rdod !'tcv 64 - 69 f r

:ru'rru rdod tacv rioon'r'r 64 f I4 + nicrocytosis :

lun:Od! microcyte isunir ro t
!1u\tluuuu anisocytosis luio 3

1s! FoDulation tor rfa rfiorua.lti

nrnrrnlujr microcyte irrrlrrrirflu rnicrospherocyte 1f:rulrurluru
iouer (%) !o\t microspherocyte driulirnu J nalriio.re'r:rur; r6uajrlldffu Mcv

rdu nicrospherocyte 75 t rfluiu

4. Red cell inclusions nuralft nttdnrllu cytoplasm roltfl
tlorualf:rng inclusion r iiirriol 1 ortl:a; rdunulorioufuflli tevlrllrnlol rf;u

li rdsrioluriu r fiorirufll:ri rirfir rnclusions ryeird liuriuasophiric stipprins,
Howel l-itol ly body $f, rl!i! r no;n r:nurlrrl'.rd

occasional : ':rurru tdol! r.d
lutdl oit power

I cell

s l1lr\t.lutdoru red

2-4 cetls iordrr

cell inclusion lau r sdu

fieltl lrlulu r rlorioon'ir

cell inclusion lru todu

oi-I power fielal
moderate



56 Bull Chiarg Mai AMs

Vol 17, No 1, January 1984.

nany 3 11u!1utdofiu red cell inclusions lrurodu
:curo 5 rgei rilolrnn-jrfu luud.:oit power

field.

1un:fidlu cabot's ring lrto nalarial pigmenr Liirrtturudrul;lrn
riau rfiu't1rrfirr! lfrrru.rruir

malarial pigment was seen

Cabotrs ring was seen

tyl111rl!,rueren?rrriarJntfirrndrrrrr u6.:rirrrriurrlurunrrd t luutinv{u ne,r

r fituiuolrili riunfrnlru rdo0udun1l.r1l,\r1u?o\tyrr.:io.rr{r}inr:r1naft\J r rcluur.r
n{sunnd{rirr:roartio.:nrrurqudulloirlufnn{.rnd.rfrli rioudr:,lglduue:1inr:{nv1
rirhuiolr.t d.r rfureido{rhulrrur:'r

tongr:6rlE.r
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t fluuffufieoqtr a s{fo.w.rlu

2, t:lr'tnrSulsri Blanco ttnr zinrham(3) nuir! r.pn lolsrdu-
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I un. nrulu f nsJ. d pH 4.9 qnmq0 3?' t) 1u0 197s Allaral$r3 oavies (9)
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Inactivation of rabies virus in reagents used for the fluorescent ra-
bies antibody test. White, L.A. and Chappell, W.A. J. Clin. Micro-
biol. 16(2) : 253 - 256, 1982,

rrrui{ufrtiliarrie.r 1 dliainlun'r fluorescent rabies antiboay
test !1nrno\1irir r{o raDies virus lrnrrnteouu'il 50 t lethal alose !o\
r{ohfiriotlnfifur lnririru 0.r t B-propiolactone urs aerlioud 5e't >30

urfl rdolefrd ".".t oqivruriudnilnrirmulii'r! acetone ftxation d so 't
lu.nr >30 urfl nlolnunrr.iludullnili'lu o.r t B-propiolactone 1l lt' t u'rn z

sr . m:tir.r 1 duhnlirir rdolefed llin'rlfiriraerlll rrrrsrn:mrulrto.r ftuores-
cent rabLes antibody test rlulrlrriodr.rla

rJnroi lnurguri, ,rr.lJ.

I mmunofl uorescent Examination of the Skin of Rabies - Infected Aminals

as a I'leans of Early Detection of Rabies Virus Antigen. Blendenr D.C.,

Bell, J.F.r Tsao, A.T., and Umoh, J.U.

,1 . Clin. Microbiol . Vol . 18, No.3:631 - 636, 1983.

.rrul{udliraro.: rtF!uu rfluun'r'rnrrrur rdor-nqr&irl'rluAenrl.ldni'r ur:1u

I cuthtd,lx ( nerve

ludnrrlt r rnu (n,

iric;uatr\rorn'r:2
irlrirnurndeol rnu

ruor laolilt dilect j-nmunof luorescence luarido rdooqiluauo'r nuir0 rdoo{11

inununof ruorescence i.td rclugtiurnf,.rlui, unrtl0l6u nrr ic tlurnlln:nrr
f i:dr clinical diagnosls.

fiber) da?r.ri\r 98 t (n, 104) u"ydhlu rdoluruo.rfi'Linu rda

99) uoncrndnr*:tn'r r{od riu rvmvrlulrrfl.t ri.rm.r rdolirioud

6s lrloulnni.lluirin oT u 1 u0adaaraoutiosfi'ul'rafi rqrttrir Linr
o;rlul6nlu'rrtrr rdofi uqftrirlu t frlJ::nrnirnf.:dnrir lau'li

con-

rh:ni lyrurriuf , ?n .u.
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Utilization of a glycol - stabilized liquid NAD for the measurement of
three enzymes on the GEMSAEC.

Carterr P, and Rose, M.E. Clin Biochem. 13 :5 - 40r 1980.

nlnm r 511rnfu mudrluiou{Ofi nr: r rrllalOr r;li nicotinauiile ade-
nine nucleotide (NAD) rflu 

"oen"yme utirio r{uto.r NAD f,o rfurlrdlrjr.rfrftO-
r o rc tdoncnruii nriu!f,ndnhru rful1 r6n 1 laudtn.:rurJllrouie nrrlinri.rlru

uri:rulrudrnr
r:birir rftr-

NAD rf,um:
freeze -

Clin.

' : "'rarryf,un:;1'ri'uia:firdrJ.rnuuo{ifurlorl,ll 
r fhrl0'i.rs 1 lu,sr tilr

rlorr *n.r! orn!'hi B-thal.ninor rvirlu spiringomyelin dn.rr,ltuirrdarrlfiogOt 16:
0, 18:l, LBt2, 22tO,2+:O lu phosphatidylcholine 111t11g1d,C,1frf,u fe,O,
LBt2, 22to $a- 22:l uncfleaa.lfo I8!O rla; 20:4 1u phosphatidylserine d
ntnlngud r Cl6r. Ao 14:o, J.6:o, 18:0, 18!2 ra; zz:r deudnrrnlio 2024, 24rO
tez 2421 uay'lu phosphat j.dylethanolaldne 0n:rltr7udaafl r rlu le,l, 20:4 ut!
zarr r s rf;ul iirdnrr r rJdururJe.r's.rnraltrrulull r aqariolrJoal rll nor d,riruln{ rrlu
n:;Lidlfiedlqiu1lr'r;!ori\t 1a! r or r zodrs drrrirud rrjduuurJnrr.rrnio arachidonrc
acid ( 20 : 4) rilf rda rlo;ua.rlnoon€ladli.iru ursu;nrirru.i-roludqa

14:0 = nyristic acid
1831 - ole.ic acid
2210 = behenic acid

freeze-drying rllo lyophilization frrnrriolrirrq,r rdorcr.lanilorrln.rt:un?u
rnlmsir'r 1 drtuo;jluilti ueir1ln3n1ulsarf,rlili rfiu ce dr1!\,
'ir rdodalr grycor o{iru rcri$ NAD n.rrfefi.rlnunujrnrulu 107 {u
loi nst, ALr $ns r,o Lirr-duu!!iln,rrndr r dliu fi,.rrfufrmm:n rrfur
rceruda\rftrtoa!re:1i'ti lauLiios r[u rrerlac6r rd6ortlunrr ritu!guu
drying n'lo lyophi lization ttlu I i! uo ; Jolfi,unr rd;rJurrnrihdtjryolnoli

Erythrocyte Phospholipid fatty acid fluctuation in patients with B_tha_
lassemia mi nor

Kalofoutis, A, Stratakis, N., Diskakis, E. and Koutselinis, A.
Biochem. L3 : 273 - 276. 1980,

1610 = palmitic acid IglO = stearic acid
I8s2 = linoleic acid AOr4 = arachidonic
24s0 = lignoceric acid acid

24:1 = cerebronlc
aci.d
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1. Hatl E.J. New nodalities in cancer tleatment : heavy charge Palti-

cles, 1981 British .tournal of Radiology, 54, 773-74L.

2. Castro J.R. et all. Treatnent of cancer with heav)' charge parti-
cles. 1982. Int. ,t. Radiation oncotogy Rrri. Phys., 8, 2I9L-2I98.
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Phillips T.L. fnvj,vo radj-obiology of heavy ions. 1982. Int. ,r. Ra_diation Oncology Biol. phys. , g, 2I2I-2I25.
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NMR - larmlr"lnff)..nr:nlln^ilfltlfdT :n

NMR (lJLclear magnetic resonance) I uun'r1 tntJgo\nt:neulrlo{ur:
iru 1 1au'hii'as1.rir'ra {rieu'tril iru6'un' rurrn {.16 nr:!iau.uurj rnfniru*r{rhulu.rr
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noum,r\r!n! ltifinurn,rrlrago{so\ t a1 rriu 1an" finr*rnr: rriusortfiellli

T nuit rndueu'r1i0-:1nailui.r.rn ruur.:gfin rtL ia'lnrrtu drrrJ::noulu rdo
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1i'uJuri ualri 'go r duefiri'rurj::n ol ua:r fl i..r,".; :.,, r\iifl a rrltir furior's,i'r. urtanrr
r Os$fi1raj', osn.,,:lOcduI :n6nvrr c!.d.,

*-:-:r!-' {U_!|t

l. core J.C. et all. Medical Nuclear magnetic resonance Lmaging 3 Iphysical principles. r98r. rnvestgative Radior.o gy 16, 269-274.
2. Bradley W.c. NMR - Tomography. l-9g2. Laflettive , ducation progran,
3. Moore 3 W.S. Nuclear magnetic resonance

Bulletin 36, 297-2- g.

I Diasonics interac-

imaging 1980. Brit. Med.

rv'ht:o Itl r lrtqlnri rr.l.



rrnuN.lufi{utlfu'I6n11

rrnl fiutot

1i r au!{:ru.rrutlrrarr!n!fiui:snjr.rUc{un1:udrfierol rfi oauauorq{lhu
1rurieulrqinuir0r{unr.:r6{fir?ar r foaurlggnt" ,Crdu".uu.rq 

( I) 1unr.:ri screen-
irrg test tlo\ Coagulogran prothrombj.n tine (pT) !!o; Activated partiat
thlomboplastj-n time (apTT) lrlrrodccuUnarrtla nf,troltr.trunr.rudlfirtor: t6on
1i'riouirlga rq lauluiorrr{rrfinr:uinvuilne'rgrirunf,?o.ruriecnr:r'eo.r1i {tan11i
uiranrrlrrrto.r{rhuuon 1:r:nurureirirrg lurcusrear s € dairul,r (252L-2526,

rluru 620 au do+ir pr $n: apTr oqiluf,aurLnf,uilri r arrsfroyrrr:1fif,

elu{u,ir PT ||n; aPrT riu urrnTr-gTf,ofialllnrdad ao: rrroenr.r
unnri lnr'hurf,olfian 1:.:rurutllrrr lilinrr r rrv r 6oalrn r iu rioaailalli r.et
sodium citrate lufr:rriruer:lfu r$oaud.r : rlon rrirlfu I : g utrtj$riruamn
l5'l 2,500 rpn r€urmr fo u.rfi rColili ptatelet poor plasna uncu'1l.telrhnr:

ralorffufi lunr:ntr prothrorbin a:.r. 
(2) litl6 ortt olrain thlotrboplastin

r..g.rrt (R) (ortho Diagnostics) trnllun.trntl apTT(2) 16 plat"tei', pru"
activator (R) (warner tanbert) $nivtrr Duplicate rlnail i1ncrfl1\rcfit ldort

rn'rr;riqir er luforuue;{xg.rrJ:rn6.jrtiirlniriu.rffu (rodu uru 13.12 iufl nlN
13 . 45 tlill) urrrirdlif.:nq.rurctrut;rdurr;osiYua, rl n.lrffurirlltfu aprr ir "ptr
rlala.t rdoarqmndt 1lirrn1Ud t rrnnr:,i rrr, sivr.rrratlfins.rCr coagut-ogran f,rr

nri, r i.rsol ft;o r auo uu;i r {drilruluio.:rJfirIf, n.lli? n ! t-1 u \-ruraro\tn.r rrti plasna

control tos urilvntralnor[t3rl1f,{rtrt1\trio.rr$ffinr.rtorrn.ulflrvrdvr.ru rnonaurt?!t
alqio\{rhud!1lunr:r.rrq r rrcarlSraioilro\t coagulog."r urlarir.r lil'.rdndrr
u1ut1



68 Brl1 Chiug tt t llt8
vol 17, No 1, ,J6nuary 198{.

00 r00

olq(0)

!Fc
a
&r
FI
Ao

?ld_J udr\r;1 I oduaBTrtrrsD,lq lurilhur.ruru bbo ,1u dlr;18pTT
o91ufi{atlnf,

I onCl:;1\t!\r

1. Dodds tf..t. et al ! The v.lue of tga and scx. uatch.d controla for
@ag\rlation Etudies. Br it f|rqatol 29 z 3051 1975.

2. lft; tfltft.;, rr#t ft.t0l : n.,it0t'oal?crloraon.rrjnlluiort0ln.r n.,r
u6!fr*s rloaursnr*cerud! rftn furhfid lrrln'r1'-firc, nir t12,
2525.



u1uo.:!n

nl:n'rffftrl r.rfiJ:tJ il:usJ[nyffiiJ1

ln frnirrnlr{nu1rrirdfuiu1u1u iud os ::njr.rfud 7 - 24 q;inlav 2526

orudqi ni\r !?rr!n,tun:

uruo{s lrirrffrri {rirumm:rrr:ri :;li'u 6 nmltrafigfelulara1af
lito4ntia'rf,notrlnrrirul,aboratory training in Hutnan chlonosone culture
and rheir staining Methods o r,:c rufil\ral i irur2ulgurr0lalJi nruliululn
6r1u 0nlnua 3 rf,ou lruoonriurrl iud 23 !n:1rrll

J < { a -c. "''.rnyri3fftFn]l:fir 20 ll ?E).[j|417Et'lftt r1$l t?DJ

lslonrrdrlrniru'l{u r0u\lnri linl r0ufirnlnro\trirr.r'lrlu, fiunlurEU 20 0
1uE n.rr. 2527 rtlr,raxulfru r{u.rlnrj rls{a\rudrclna'ru:ou 20 0 rdor{unr:rsf,l
oaorues r tuurilasruirri'x l dur:{arrur{.rd unrlnurfrulfr0qrrlrJrstror*etJ
iurirrir ao,q'r:ri gntnnr rtromurlanedid.u rdurio'rlilrieurud:vlna:u16! 2o 0

r:n-:'r.r,iud 2I - 23 rtn.r.rtrlt

nrrjiu?hnim1:ufl c.rlu:reB*Jh rir
nu :r.r t rrgantr urndnra tn0oua: ao: tndianrruwtti l f ieufi'utantrrJr ;qu

lgrnrr t{osnr:'loriu r{o ENTERoPATHOGENIC BACTERIA $a!n1:t11llt1\trii rldo.r

lvrurd rduriss :znir.riud 18 - 20 un11rru 2527 ru otm: t luutelaov tlaOant:-
$firJuasncrcnu'rure mlni un:1ulu5ud 20 rtn'r,rau 2527 n,r.lt'ulri.1 li{n.rru1mtthii
r'ru r{,ld o 1rs*:l rou.rlnr;la; 1;u!{tqrJ::e.ri rdor:ui:rulrirrnnrr{a.rruaild
rurru r ifu nosqu rdodl rl'tunr:inrnuasstu'lgrnr:tauo: tvra0anrrutrf

j'iliufl nnjulrng n rfrrnr: rovri

'tud I rnrral zszz rfiufur6ruiuao'rdtrtoc tvra0nnr:snnti rCoarrutiu

fifuraouriir:rtnrr l irnrird uncsninsioo\tagE'r uev rCalidrt"tn'rt r irnrird fn-
lnrnue;iuri r dr 1i!1 onrerurl;frrs.r rffi'u aoyr {.r1 i{a.nuiuai'u'iunsr uri0E r {lr

u1'l

om, :ri :;i'tr 5 nra?srllln::lu1ga lfrririr:lfinurou

'lrulfitnrrrlr*rt nt:{uoetnurn rr-duuto.rtlqur;l!drc ruornlriruftr



't0 BuIl Chiarg Mai AUS

VoI 17, No 1, Januarv 1984.

s<l .t u
.:'nfl fi yr: v: lft/lluj rqlrilfl r

fud 2a 11.11;, 2527 !fl1ins1fiu rdurr"t,::i e!{n\,1uf,tnts11ultdttqn1
On: r{.rd re urignrisurnr,lnu.{u r0a\1}rJ drtnop rnr1,,, rr:unvrrifirinrir rlu?u 49 nu
fhs rrirfunrc:rnrurJtqq, rJnrlui{sd ur:flrrcrnrflliru r fiu:i0ur6ui't r rluru r 

'ulo urwretgiuni tr6nnrnJ rfiurr0urfuffu 2 l'ruru 3 au ro ursa'ref, ri1-
n.rrifru 6 urufinf,du f;u{rlo.:an.r-: ua! uluqou r.ri0t

llll
llllL-:L:

0[,[N][CIA[,
lLL[0[R0D$s00DIDY
[,TUBCD[RTTTO[R\"
rtlttr\ltiDrt [,

[UlR[\]a[[..\'SIS

nr n )U I Fta U n? ulns al-n U
nrustnnunntsiluinu
unr)nUtilutduinu

Clcl.-



q. c/ , n/s., I . J

u:ljn t{unln'1fllfin'i q1n0t

CENTRAT ENTIRPRISI C0., tTD. ",. 1tr3?,3tr2
a , tl

rdl|yr {6/8-0 ouuril:utflt :!nl{:o lileltr|lnu nri[ilvt.l 3

No. 45,/8-9 Setsiri Road Oppositc Srmaca, Rrilwry Srrtron Semsco Nri,

Seogkok 3, Thrihrd.

a, . , r a _ ll r. I ; ,E
HttnuQ 1 UU 1uO UR : Brrl{ n 1T$ililu 0r.,r0 a L U uIr

f't rt

b loset
ar!
)0lset
l\ a\

lronor )et

Pediatric Solution Set

P.S.V. Set

Blood Baf ( Sinflc Blood Bag 300 ml,

150 ml, Double Baf r



foiutrry,tlnt/nn
t' i, I o Iunw$furffin

SifNas
F"r,rrr- r*

b
flfla
nil,

a

aa,

!
gww,



vroFl. fi.fi. rfinzrtrl dutraru
rsrzo iloufrilu z nlutiuoud I u'luu'I1'l

!'l u.fu. 2037 n1{nlw.t t0t20

,t.FeEl?f|anuuuu'tn.|5fl'tn

nt{lyt}t't t0t20

lfanr.r-lnn oz Inr zsogzrr

{tariniruniolu,tnr: dor, riru, ue:fi at'r r a{o$iour:qr.ln:ninr.rnrrurnri

rrn rnilorllnr, ql:rJ, ur:drJu lurJ::rnnluu

rlnriro

t a'lorr X-ney tlniu lntura
qrJn:rlur: r nio.r0oluf o.rhrlntg; .:elfu crssette ur: scrcen uuurirr 1

rior:fittro.r tlo lf tJ:; rvr;o rlln-r

r a'lorOrlere:r.rergouirr 1 fi uuuil rduur:uwrTe r ltdlubtr.rr'rnriru

r a{o.rr2nognrrrunioulur}:cffu 1 0 rf,!

1riutnr:dolul1r r a{ol x-ney un: r a{sr0sunradl nnto*.r,,:: rnn

'[ ;udr.r{oiurryreg!rJ::runrrnlJruru!rn.rru r [udUl rdol r.r"urure

fraraSSureur= ronmr.



6\' c'-

anuilililn7tv7n

64fl,. at,
tail.ln.pl5glglu

tsts nuufltuw idsilu+l

lnt. zzzgls



We provide the contrast.
You prbvide an interpretation.
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