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tuo\r lta, *d Bs, riT (ASCP)

arfiud lturird Bs, uT(AscP)

nttn:-:rrt:;lhrgol6n:rnt:n nr:nou ria iloaua.,: lrio ESR uonrrn
r;lilinr':s.rrcrol wintrobe 6i1 thlOudlilnr:iltrl1.r!if !d.ha utst:r"n
lrn{v flanrrli caplrrary rube xlod(tunir Mini-EsR nrrfinvrr{vllfi rla
t #luv t fluuanr :n11e?ra\ ESR 1 ;nj111s116f jrlffiinr :rrrrltltFblloorr:yfu
l rj:tlulura, arjr qrnf,eotirs r8ordmliea EDTA q'-rir2u 1,350 :ro r f,rirodr.r
iiarrenyrqrt 720 .t1a $a3r1n?1u 630 i-tu

n an r.r" r., qrwi1 esR 1u::f,ulhtrauaQrua:rr u lrnfotltnr:r:,:r
0ne-uriurTudrnral, 'ridgriirg (p>0.o5) liir . = 0.65o1utlr ue: o.785
1!r!tru rdalnvr r tfiuu rfiuu ESR lu1;ftrqsnirrlnt f,s:;ftJt:njrs 2-1,-gl 0rl-
r:nr /delu.rlurQs rarlt-84 lrl rurr /delgrrlulro ftruir rirdlftrar!1ti.,:r2r
riseor l!6 rn'ufui{u 6fiua rierr0floelfi'rgir u (p>0.05} f,oliir r - o-}{s 1rnil
ua: 0. 9 54 lur, urela'rhr deurjtlroto.l.:;lullrfinlunmrrirrirLinmarum-
ir.rffu1rirdrli+h rrulu EsR .rlf,uir'rq I a u!::iul drfiuqit;r.hl 6.3-6.7
n'fu/r ftr:1u EsR In i rffirso\ni.0{a\r rri lln1tra?l uinl-EsR { r*rtrii"g,
g:nen uagL;iosnr: r n4o{!o:rarsn.r {seLrr:oulurltlsnt:rtannllrnnrt-
rnn:nou lrla r loruel llg r onr;nr.rr.:x r frre1ftt (serial rini-E3*) r;*:elu

iarlarcrrr.r
r*lred'u .r d

unf,rdo

nr':'lortuse:hntrranr:fnn--r{rhuirtrlrr r rfali rfostirrl

urta')

n rrrr rr{etrdr:1n1 1ir}rJ na!!o\t
tie tlarurr ( nrythrocyte sed,inenta-

tlon rate nto EsR) r fit,ltnr:a??rfi

'irudlr uermn*ubtdlfr rnn.r.ri:2<l
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lor{sl5urn uonrrndtrr rflurjr:1ugilu

nrrlrrnrlrmotnrtlnml :t1u{rha rnuir

fliirs esn rvrnlf r Suio!::fiug.r1u

{rhudll'rala r{omnuuafl r ln ,collagen
diseases, Neoprasms uallrad rdue

Jorrfh.r'r:uutowr.r riuornr:ung1n uon

mnd {rhunLrnr:drf,a, Lllni n3o1l

rrad! sigrniticant trauoa fic;illj.l!
nsn rn r5rnirdnti.r, (1)

lufh'ftrrfaln:n1i asn nrtaou:ru

fi'uor:nreldu 1 rrlriasr-$Jlnr:duqn':
rCoriruioriuLn tdu esn ua; serum

copper udi\ti?-urlufir6dildqnlfu acti:.

vity to.r1ra1u{r}ra Hodgkin's dis-
'e"se lrgEsR r; rfLr::ftrdu e7 * uag

serun c'opper til{u go c tri0ot:tft.J

ilnt (2) trarnroli r funr:nrdou t(lo.l

iluarlrnrrnetowrtfnmlrali a'rt{u

{J.lul; rl.rdlrm'rlfesn nn rftdufu
tccdd.rlJnrrrrar rnqfluitl.r !rra.truui
rlo.oirnrarrt0rtndt rhrqotjlrrararir
to.:{r}.u rnti'ril uarn"taira-trCd.rlrintt,

donriuoud ro.r d r 0urrdeu t i.:6n11n11rtt

r cnouro.o rfia rlo"ono 
(3) 

n,'.,nnco!lu

{rhaanorexia nervosa nuirriresn rn
irn-jrilnt uiesn c=rnlirfidulu{rho
tttTpthyroidisn 

(4)

esn fsith;luoilunrr 1i'!0c{a-
urrnlti:::nir.rFunctional uagorganic

aiseases liirt 1runuirfn':rn, :rn
e:na!!o\t EsR 1u{rhoorganic disease

F\rnctional disease 
(5)

nr:n':mnrritsn 1rr.,l6na! Tin-

a-u" (6) 
r dou'rle r dl uu t fl&,{ftntE.0f!-

nrtn:rclr#rer r5r f,el! ueta seali-

nentation ratio (zsn) (7) 
lur{rha

qiulu r89':rsiuidmrrr6tfruirfrcdr'e
!1n lrs! Correlation c'oef,ficient
(r) 0.88 1unQ.r ur; o.92 lugru rdo

rh: r0uiT ae rluriuuitrruiac':6nr:r:l
xtir ir rodurelrftrstltlul6 zsn li-
2.91 t uacl6?o\t winerob€ li Z'Ol

t ua3!nlru$tnir\fiuodrtlrisrif,qrdr
p.o. ot 

(8)

1u{rhurf,nriu ir EsR fls1s!1n11

ao ur/deLrs ctr:or;li riud'nj"#"
r f'llartrin}nlli drulfiiauf,arirhu r f,n

irulrt ptt.',rtonia I Bronchitie, lrl
le rfmos::tnnrel r iunruhrhurnr i':ll
fianginas, neningitts st3 qiteri-
tis :rrfiu1*ln r{alurr.r rluirrts
ua;n{l$.unatic fever ira r.h:ut
iaua: 4 druirnsn ra r ihlu{rhu r f;nta

ualignant
L€ukoses)

li[rrurrrunr:r1?r BgR laul;lt
capiuary tube ( ini-EsR) 

(10) ,G
drirlunrrl0rigl:rfir r{a lgrr:nr;rg
ulnreoi rvirtirrnra{*rit r rnt/

tirll.r r'rrtrnr:narr1 12 dt:lu.r ruit
tz uu/drllrahfunrmerq 14 Tu ss
nrrnfhhuirul:*n r {a&r:ftu ,rn.rirr

isnou rin rABist{ tt fr|rr'ttfiJdnl !G

processes (rriora 12g61
lql

r: r 5rn jrthftnn ua:lrnn jrlu{rhuieu
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'rrienr:i1l,rlrnlijl! 
caprrlaly tub€6 !D! ltrnr-8sR

13fl-! uanrr udual tn,raflhnfiJfi\ capillary tubes !o\r Mini-ESR

aJerurn uiuilurnr:ndiHasa\rn1:n.:1a

coorbs' positive tdarornnr': r finABO

henolytic disease finuri-usn qrrieu

i.u rnqd I4ini-EsR 6! rflultnr.ln:ecd-
f,sn?r, 1dL6orcrn arrderioiu r;rlu-
rjirLronioir uagar!rrn16nan1:n.:?aEsR

d'1u{untn'u:n1i r dauu:larto.r1':n 1u{-
Jeu rfrnliriuoJr.:fi

lunrrinnr r durfiuaerlilrYu6 rorr

d'n:'rnr:aon;nou rin riarun.rnird' 6 rdo

dc rinrr rfluu rfluulltallGnrmrrr
f,or:tirr'l!nrrr1?a?Jo\ wintrobe 

(6)

fi'v'llnr:nrxlnul6capillary tube lo
Mini-EsR \'" t lunQrrurcnrufrs:;f,usos

EsR lffi re!1;ri'u{\rn;l neirirdlirrn
nrrn:erluaol'!!f c s!nr rldlrYr.r iffunn
nodr;lilito,r capilrary tube dilri!
rsn 1u{bqiunu'iGro\r wj.ntrobe lilu

rjtlrnnrarr1rj.:9u1una'rarir rdoliur r firru
! tulx 1n,: -trr d!f;uiftufnirn r.:nnn ;nou1s

rfn rfiarsnrriru

lsrs!:&u:::.
t, rionduhlrlilunrrtnnrlaeal

a{vd rfir liald ror:crn lil riaaai H ,

i'uEDTA tf,ud1.:fIu rfioru6r (2 un/rloa
r la; mn{r}rrfll1fitn11r1?t rr.rlaf,i
fu ue ros.rio.rtftr]lnrrfir1e: Of,ell1t:
al;f ;suruummil :uo-nltur: riurr
lnrj truf.rfrr 1135o 1'p I firrtN 72o

11u ueit,ls 630 ?1u

_, 2:_C.pillary tu!'e (Plain) 1u

ru.rnn?1rlu1? 'zs lu r forirgurin"lon"t,
1u l. l-I. 2 .tJU (Shenrood Medical

Industlies, St Luis !tr, #8889-

301506)

3. wintrobe rack iitrlir lnraaa

(tlintrobe tubes ) fg611;;211g12:;f,u1nri'r.r luts: rfioefi'ufiq:linrernr $n?
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2.5 tJ! ( Clay-Aqams ,

4. Refractometer lhrildrliir
. lalirfiul ':fiulur aT oJr i flunltL / r tr0anr

( AO-TS Meter for Protein, Series

Har r 6o;1i rirfiuinauuirT n:eo

6.unernihren r 6an1t!.rl.rars 1 afrui'r
u::1tfianaslu caPillarY tube 1; !6!
:: fta rieLi r finvlalornrq'lutubel;' Qn

arude$rd.rta s Lube ;-r unu;hfi.rnrtliulfr
jineerrurl':vr.ltnr 4 ul 'lurarra.rdfrfi d

1or'rriullirjou"ir.rrir,tn,6andrudiu
a-rnda.rutube 6nirsnd.rlinllsruiruh rar
capi1lary tube dl::1 rionuird 1*;\
'l iluur.iun:; n e# rn;urli 11rid r1 1na

ii.r1forg'1uuuetroT nftuuu.:fiu.::lrt i1n
riulsldcapi l rary pipetre qnraonorn

t-:l rian rfillr:la\tlu wintrobe tube

* irui l rJts lilr.rwi n trobe ract d'l6rl5r.r

: :fiuuueii.r'ti r 3uu iouui.l
nr:dtHa nsnfi\ao!linr:n.:rcfu

tjT ude.r,uo.rna'rarirdo{;ieuulr :ii.rzorr rin
tioaun.t tdoar! 60 ueflrflu ll /{ielu.r
;ieunrrdrur,ator:;fiul rfiuluna.rdr;1fu
tg capr.l.-tary prpette fltl toldlullo\t-
narari, luwintrobe tube l riruri.rcrn-
Ts-lteter r, fluir nfu/ rn0in:

4fl1'tflttao\,

n1.r7tndou r dol r n e r:i illf,u j sas-
an:tnr:nnn:nau tfin r 6oaunslu:: ft.rrJnfi

to.,rf,rorirr rionrrnrtlrr n1rithrfi1ui6

n11n':?l?a\rwintrobefi or:fi'u 0- 20 11 /
tielus nuirnQrriueu 6I ':'ru fi:;f,r.r

ESR e.1 nl6fl1rrr1e?o\r I'Jintrobe uio
$u! l4acro aqj.::nir.: Z-ZO lrl /tieI:.r.:
(ir rodr -L: u:/dellrr) ua:qrnl6ro\r
Mini-EsR oq1:;r.Jrr 4-2s u!/delrr:

iir rodu r2 urL /{iT IrL.r ) * o:lfuanlaelr
dllYuorirrsn lilul rlscat tergrarn (lrJd

2 . I ) lirirzo.rar rl{ufiu icrnne.rr4naau

visaari6nr.:n:m1u r:firLi (r) = 0.650

sa:'l:.jf ne e:.l rnnirr:lfuo JT rrifua'rrq rda

p>0, 05

nr rr.:f,ifiu6rosnsn "iur: fil rjnf,nort

firaJrr: r-aanltng-ru f,81:fi'u !-I0 !!/
{irilrrnrr:iirrjnf,?a\wintrobe rru jrzeu
nhu,)! 40 .:-luit:fitlEsR renl6n r:n.:rr
,ua\rl.lj.ntrobeaq/1rn"1\r 

2 - Io ur.; 7 {ie1r.l.r

(r'ir rodl 5 ur/{iellrr ) ua:crniigo\,
Mini-EsR orjr:rirs r-20 w /{i.:Tlrr
(rirroda z u/{irtr.:) rirnrrrdrf,.ui
lrnnr :yaaaufrrro.r,l61uryfiudliuar,.:.1i

lul scattergrarn 11ld z.z; 6a r =
o. 785 qn:L;!nr erlunnrir.rffu otir.r0rlu
ahf,'qn,nlfi6 (p>0 . 05 )
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ABSTRACT

CORREIATION OF THE ERYI'I{ROCYTE SEDIMENTATION RATE

BY TWO DIFFERENT TECHNIQUES AND PIASMA PROTEIN.

Sanon! Chaiyarasamee BS, MT (ASCI) :

Orapin Chaiyarasamee BS, tm (ASCP)

The erythrocyte sedimentation rate (ESR) is still a sinpleet
method t hrch nay detect inflarunatj-on, occult diseases and also rcnitor
the persistence of disease activity. Determination of the ESR in capil-
lary blood using a capillary tube technique can be nostly of value in
identifying patients with infection.

The purpose of this investigation j.s to study t}Ie correlation
of ESR in normaf and above nornrl leveL from blood sanples by t\ro d,iffe_
rent techniques, Wintrobe tube and Capillary tube nethod, ED4A blood sae
ples from 720 females and 630 nales rrere studied and the plasna protein
was also determined.

The ESR within the norna.l. range from feDales aJrd nal es by
these two techniques are in good correlation (r = 0.550 and 0.785). the
correlation of ESR in groups of fenales and rales above notoal rang€ qi€
also satisfactoril.y correlated, r = 0.948 ard 0.954 respecLively. qe
pattern of ESR from both techniques at any level has no significant
difference (p>C.05). However, the plaslla protein ic not corrclate tD
the level of ESR in all blood sa-uples and are j,n tha range of 6.3 - 6.7
9t4,/dl in both sexes,

The [pdification of the rnicrosediroentation rate or nuini-Eslf,
has the advantage of easily available without the purchase of special
equipment and eliminates the need for venous blood sanples. garial de_
tGrminationa of Mini-ESR loay be of aid in identifying the infccted pat_

Departrent of clinical Microscopy, paculty of Associat€d lbdical
Sciences, Chiang trlai Universi ty.
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it1 39 :ru d.:!rJ:c"nui{f\tud .r-u
airr 'hinr.:ir0 r{o Lisgeria rcnocyto-
gune" ,6odtruri-:ral1n rfu nor:Dal flo-
ra rdl Staph . epidenidis 

'A. 
ludf -

f ir, tactobacilLus sP, Streptococ-

albicans (yeastcus sp. [e;
form)

i1n fresh preparation 
'|!

Trrchomonas vaqinalis 2 :19 t|a!c.

albicans (mycelral forn) 3 :1u

rr{rJegi discnarge ue3!o1n1'rtl'rrtil-
qfi:?!r?u

{rJe':!rJ: : iln'r': urirlu: : u:

Candi-da rf,olr:nsoNnrtf.!a:rri d.rnrrurild

rdo.:r,errnar ttqdu nrrbhnr L.rcnocy

tosenes rjrqaurn.rlii, r{od ll.tirfo
ar,nqouunrr urisnaiolun{r{rhudliln-
ur d.:fii'rrrj.rruio\t l'lac Naughton -
( rgoz) irLinr r{odnn{rhuieulrnuis
hio 78 :ru rdufi'u

i111\ udo\t(on,] ruun r{orrnljrh uieul rcrlri.tiaia g9 t1u 11n1'r\t ultl1ef,ll1n

r{oduanl6' oiuru
( r rlai r6uci )

Acinetobacter lwoffii
Streptococcus sP.

staphylococcus epidermidis

Lactobacillus sp.

candida albicans
No growtll

L2.A2

1q ?c

L7 .69

23.08

46. r5

3

B1rttobaci-llus sp. 17. b98

albrcans 2 3. 08*, Xt:eg!9coec.!:_sp.

12.32t rrat Ac inetobactjr*r1..]tof f ii-
l-0. 2s* rasrdu.:rdolJdu 46.151 firr

91':1\t
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ABSTRACT

Lrsteria nonocytoqenes as a cause of regeated

abortlon

sumalee sirinanunta usc. 
t

Pinpan Liengpibut t{. D. '
Thaweepong Suuannacatara !,1. D. 

**

suaree ontrakarn f,D. 
t'

Tnere was not successful in isolating Listeria pnoclrtogenes fros
39 habituaL abortion patients in Fetal Salvage Clj-nic, Siriraj Hospital
by cord enrichment nethod, The isolated organisus were ar@st nor ar
fl'ora. candida albicans and TlicholEnas vaqinalis w€re founal in s@e
cases, but they were suggested not causative agents of habitual abor_
tron, Tnese negative findings suggest that habitual abortion in this
group of patients in caused by other factors ,"*r". *n L.mnoc"Itoge-
nes .

Departnent of Clinj.cal Microbiology, Faculty of !{edical Technology,
l4ahidol Universitv

Departnent of Gynaecolog"y, Faculty of [tealicine Uahialol University



n?'tilA"xrt'ld€lnitl Aspergillus f tovus n'U Aflotorin tmurt

wfilua

. ';unrrfin's ,nirrd t d r firfieou1\a.r1,r11trara ry r:dqil'5ci$ir anuriotn arn -
'lu rflus'Lrri 8 sin -.- fi'roti..: urn:rarr rda:rlnunr:r, .rc r6owu sabourauq

textrose agar places raint?afi1 aflatoxfns lnoafi'oiru chlorafarm
.ra:'JS :nrn -Layer: Jnromarograpny ru jrfi r da:rdlnri.r.r 1 rJ:th:aqirlnfirod.rrrd

u r:r'lnttl ua;nl rria Aspergi.l,ius tLavus 'l6r.irndqn iir ia.r lir r-lunu af Ia-
,;<-,xrns fls ,,Ju; dluo,r ,rtdnirir.:1 xu aflatoxrns but, afiatoxrns dlu
, ihluin e. ua: e. "hinuzin ; n3a c. 11f,'e otie.rdn: rrrirn:ln, n.r: f,nu,tn?1!!2,2
a.ltJr':OzO.t t{o A. f lavus oianr:ai"s af latoxrns U?1 7u* ra.! A. f lavus
d sun'l riarl-r.:oairt af.Latoxins sfin g. ra: B^ 1u

crocr. ph +.o dqon4lia.rlun'i n r Tu *ciL;air.r af]atoxins gin c. n3oc^

t-lr,tu'l

rrfr.atoxins i fluor.:fi#o ir.rnr n

r{orrnrn A.ftavus rihroitulrq i1)
drri a q,jrJ': ::.r'ro J-: zon ,r,idnutio al ir,ri-
aflaLoxrns Br,Br,G, rra: G, {ngon
flgnrrJ:;natieu guantalr-ne structure
tf,u nucleus riafi-r oifuran ring !ra:

pentanone ring (dinfu afLatoxin B)

nlo 6 rnember lactone rj-ng (a'rllu-
aflatoxin G) nruli ultra violer
llght afl-aloxins BI (o: 82t3o\r$a\

flrii riu uaz aflatoxins c,rG^ rtlorr

lnao rdullfir0s ) .u.

{'ll qn:}l1ra: ?yr .u,
)vl .:J .

qnrLfinr+i traqe::tu -ryr ,u ,

rd.tA Liu.t (21

1 i! {n iinuluan jvraaa.rru j raf la-
toxins rflua-rrfi#iruur.rdqaar:nd.r
fnu loxr;otirl0! aflatoxins B1 (3)

ainfuf, ulunu d'rrLi$nrrdudu r fuduritrt
Ltireu.rruq, n southeast Asra (4)

India ( 5) r!e: Af!ica (6) !4firza
drr rnni, lT :iyll r durios{ftrnlrrru?o.!n!
lnu ronr;1u rfin rrnnr:lnutluit (rnac-

que nonkeys) dlf aflatoxins lutf!-
r.rrogl ruiri.r!orntrrh uatir.c r !u du-

t r nlflan, :unnJ )

, r'laufin-tlutlylu i

,1aiefuor

, Ln!

Poiato dextrose

nrnlz, le6rivrli6AOi no: rrnfinnrruluri l$elyurdu r0urrlnJ
nralt'rde r rr! nocur ufirari r.nrr,tnurfu r{u\rlnr;
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airol:r Reye's syndrome d rfia1u rf,n

(tg ( /,
Aflatoxr.ns Snnr: :th1ufigrauls

r orrr.| tt 3o1lt1'tl1 r5l1r-hirrrl rdu lir-
lrt, irr , 6'te1na, nlnuf'r, ur$,r ,

ruu, u!1, rfoiu rutiouluuor.r ro rdud.r!

!D.,or{st1 (8)

1u0 rr.r. L95O 1irfia1':nr;url-
lrj luth: llr;t\tnqa n'r1i1ri'rr.rua:f,r j
0nilrrs r iur'ru?u!1n (1:n "Turkeyrs
r disease rdorrewrnlunrruQtrjnl

"r{ rna;ftJ lt.vli iour${nin, riuri,
1{or1Jm rnqlijr olnrdci rndrdlnrn
li':lrrrr$uriruthynou rdou'rl, n:etl-
,arrgf ru rto'rrfirr 7 sln dellnojrflu

;1n 4,:l!u4lg darn:orir.r atlato-
-l:.. i; t:) rr'uordlo{deltfturuerjsi
rTnnrvtruo{luarnrletrr':o ;rfu llor -
nr:ua:f,sromr rnurrli'iT s rdofianrl;
d rnlrcolfir; rrlqlua;rir.: af latoxin
li

1grjr3a.rri!o\n1t
rloetrremr aflatoxins u13 1{6

rrlfrj:rlrluornr: rc tanir.r.t 1u rOu.r-

lrli .ur:finnrmruerrtrntos r6arr A.

flavus ;sn11c;1\ afiatoxins

l$cn:EE:.
n. nr: riufrotir'r

rfiuorlt.lruacorn,:fini g

52 ft otir.r rtrio'rr.n'rr1u rlurlnri

a;ot tdou'ruruun 16l [r! trls1-
af ratoxins nrrll rtrLirfiu 48 roJ.

uaso'nrrlri
uiuiacfieor;r.! rn"rlrru srbou-

rrrr{u1.r ur:qonp0re rroir:rionr: r rlq;
raud dextrose aga! plate, incubate

Cqor.r4Oia'r ri.:;l,ro 5-7 fir identify
r{o':rrlotnr*{uuu platc iilrQfnnc-

t!rr
fi'r-

colony, !,'r:u; r rrtlunr': rrlq thrll,
ni wet Eount rreriranierlrnr:rti
rdoqlnrneue:nr: rlusfirtarrrrJei lft,
o,.liu ln!o\ AjeIIs et al(lo), sri-
culture r{a t.flavur [n strain d

uunliuu Sabouraud dextrase agrr
stant rlauiltllnYratrtrllr:o1unr:-
r;1\ aflatoxins iolrj

r. n,:n:rrrit afLatoxins 1U
firodr{o.rnrrIrco,rnrfrri
r. lttfir aflatoxins

' ua 30 nllnttsirtf,?sd"r
iru virtis blender rJ:;lrs 3 rr{
u'trlr\u l2o nt Erl3nDcycr f t arl
rftr 80 nl nar 85t .rc.tdrs nrhi.rg
Mechanic6l shaker30 u{ u'trn:rr
iean::rrun:al rftJ 5d. narlzoi lod
acetare solution nrgriln*u 20 rl
fl1O\til1'tl glass H@l UtStrt3i.lrrntA,F

rrlelfii ui filtrrlc lrrfirie u chto-
rofom uun6r Chlorofor-r ,b *2*{
t ious'r rCoqeriioon uianlrltl.:; rno- 

-

irumrrias (;idu 50' c) nrrrti
lqpnrtrui.r rll o.z rl rtlnpladr.rr; ::lrc 2oo nfl liqvrarrlnd-



.r.0in11"nni,!1.,1'1!
-; i,.j.JC ! iclr -! 19

0lr.1n rfulufhr riouilthrr aflatoxins
irUli Thin layer crironatography
( rl,c ) ;o'l il

b. 1tn:rqrr aflatoxins
(Qualitative de Lermination)

Stanoard af latoxlnsBl,
B2'G, ua: G, 'l i5une lr irufiocrn
The Solution l"larketing and Nutri-
tion Research Divi sion, Agricul-
tural Research Servr-ce, V.S. D€-

partn€nt of Agriculture (P.o. Box

1"9687, New orleans Louisiana USA

/ 0L19 )

u'rfi'eatir.rdafi'n aflato-
xins li spotted uu TLc pLate (si-
irca gel n, Sigrna) i,)llQfiU Stan-

daro aflatoxins ui plate l deve-

lopeo ;1u dietnyl ether tCore-

nove raT nen'lsrJu [t: interfering
substance du.r uuntiou u6r devero-

ped ieu "tnyl acetone: cnloroforn
(3:1 v/v) 1u equilibrate gtass

rank 1nd!.dQ0DrgfosrJ'r:rro 45 u1fi

u'rlthios u.v. tight (364 Etr) ,Coq

::u:vrr.rdar:{s ra:td rrta\:ua\t tflrruff!

stanqard aflatoxins
!. nr:lnrr'lnrtc'l!r110!o\ l{aA.

u'r r{o a. f Lavus r1n

duunliurlnnr lrru tll 2 rnr

steri-leo potato dextrose

strains
ll o\t

broth

(Difco) a.rluuia: culture sIaDt

(o1q 7-r4 {u) rttir tube 1f sPores

ur?uaou lu broth llrruriu rrirfu ue-

Farland No2 (lI) 1;1fr1'1u?! spores

rc!'lo 106 spores,/nl 1l J. ur)- todi
rnlul'li nuiaslu 100 ml steriled
Potato dextrose broth' pH 4.O

(tl5ui-:u o.] N Hc1) 1u 5oo ml E -
lenmeryer flask uhuie: flask 11$-

uu rn+a': !tJ1 (s32 n{.r /urfi ) rr1: r i5u\t

d$ul'r4i;o!1udcn r :u rd.rsnrriu ui
brotn ren':orri?un .: !t"llttl':a\: $5eafia

aflaroxrns arn ftltrate 6eo 30 nt

chloroform. !f,:.J Na2so4 nsluJu

cht-oroform duunli uiru'rl t: rnun,ru

1i'6qry, nrnlu*ril rfrl o ' 2 mr metlra-

nor inln ifir.rludin riouilthr, aflato-
xj-ns iruii nr dolrj

,lan1:ntaa\t

nr': uon rdo'r1lrnoetlrtua=or tt-
injlu r{u.r1nrj

firatjrsd rir.rli E gin 52 f,'eodr.l

dMloqun rdorrli 8 voa ' ?nf,r otir.:!-
r do: rtE tirorjotirsrjal 2 trgn aenr':s't-

r 5llJldua;r1 nu |da'r1 3rhr!1on0trn'jr

o11r1r i3rt dul (.1r1\fi f) *unt{o
A.flavus !!a: nhizopus li' o5t rra:

642 n'ruaii'u d.:ri.raostt0rnukir:T ndqa

A,tamarri, -.r.iger, lluco: sl .,Pe-

nicillium sp. rra: Trrcosporor. -
fi r{orrdlrL'S!. tflJ tn to\ta{!1r1!e ltu,

d1!'rlo identified 1; 4 nf,l (t1-

xlns
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11\1)
n-lr ! afiaLoxir.s 1uo1fl1l r|c!

a,]x 1r in i
! aflacoxins z7t ornf;eadlld

z^uilrnlrof,euh{rnrfi'tton Br $a! B2

124/4ol , ugot B. atir\rllue la\a.l'I

!1(14,/40) ua:rugio u2 au, siFlut-

ioul,qn (z/+ol (nr;rr: z) tir6a'rlierJu

u aflatoxins rJ: ulrnflqn ( lo0r )

ua:nu'turFir;rodriourir.r6s lntir'o 3 )

ro\t a\ttr1l;Ltriiln uri.rdu (uc,t) riugia
a, firiu ;ieulnru,i!1uf!!Tociuri"r.rih

aiufuarre':dni rriu orr, :nX, a,rr,r'l

't ri nu afratoxins 13912{11nrriutflue

fiu (nr:r.: 2Li,a3 3 i

nr:airt-gflatoxins ornt6o

e.fiavus dlu'luorl'r:
rda rr.fLavus duunl6 :a stra-

ins a1n 5z fieoei, rr tdouhlrrrrr: t{u.t

lunrr: rrue;dl arlr:oafinru af lato-
xins 24 strains, aflatoxj-ns flefirr

l6rihrmn B. lrar B- r virriu ua:rj'turo
LZ

dair.riauie.riou (rr:r.rd a *a: 5 )
rrlluu rfl uu af latoxins dnuluolnr:fiu
nrrnu16o A. flavus darur':nai,.r af-
taroxins 1i1ua'rn r:g0r rioefiu nu-ir

deulnqiat:rronlla u afratoxins 1;
lT nnirr{o A.flavus [a- t6ou1\t str-
ains ryirriudar!1lod;1\ aflatoxins
ti' rriv tirasr*rJuru afratoxins fi1

ZO qeodrrrduiurnrecsi u r{oa. flavus

st.rains da,ur:oairl aflatoxins 1;
r fluiu (nT':r.: 6 

)

I rr rri
nT :finnrn{.rd lirninr:sun r do'rr

Ba:n.t1a -1 aflatoxins orni'rati, .rfl

r fiul6nru1u rear a8 {ielur rCariosfin

nr :tJ:th.rtor tdor,rdfl oq,ifhlnlufe.tdhlt-

n11 n 1r ||un !do1111no1fi111; sabou-

raud dextrose agar tf,uornr:tl, z

r 6u.r drr rnr-re:aiu lunr': rrioporr rdo:r

lnuiielr.t rdo:rduunli r fiurr-rfl conra-

ninated fungi 11[{lf?\J1uiu, riiua:

alR,rrr n.r .:n ilelrlJ rdo':rl'sndrr Lilf
uansir rdobiduuuornr:riuuie or r tf, urt

rtirlr}.1:thoqj rJrriu uisiranre :seaio!
$aio1ri1r !lru 1;alr rdoarr rllq $o;u-r\t

g0rorlT roairlEr':fiu1i nr':n:erlrr rdo

':rluo, nlrlTn ::ar-ri$yr tdo Mucor sp '

!ra, I!!eP,:-g rln rrlqli r5rtunql
ffu rdorindunun fi'.rriu rdo A. f lavus d

r:ec rarln!1;iounirarr! riurl.! (nr

11\l I )

Aflatoxins flnrecnu rfonia Bt

r1s e, r;rd! Lhu cr $ec G2 rau

dlarluaqurru.rrutor niilqnna $a;no3-
(12) f.rdoeq r iu tr.tr" ,dot A.flavus

r iu rdaCeirl aflatoxins !0n B, ua:

82 l;finj1son G, ua; G2 tir 6a.r*e rJu

iU aflatoxins rJ:thra{1.rirr IOO t na

n.1.:vrnaa\r6r1iudqu11u\t-lr.|tlt\ Hisc!ck
(13) dswjr orrr':rJrc rnrtiriasi af-
latoxins ;rJul, nnjrot.11nfiio/u 1 ,rflu\ ro frrstirrt luqiueuds rda rn'u.t 8
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-chroeder ra: Bol-ier (i4) 16nuj,

fi'ito.r r iu substrate dfi1unr:airrr

af l-atoxi-ns oa.: rdo':r, Llm r!a! Yeap

( 15) lis:eltl'r af Latoxins 11no1fl1'':

rJr: r nrnlieiatlutlort,ut'iu uir d'e6osq rn

rl:: rnalyui aflatoxins rj:th.ur, nflqn

d\'l6otur u 
jrorr 

t da.tl rnnf, oT n 1flsn?1tJ

duqr *o:qrrm4sno tnrl, cdanttdi'r.: af-
latoxins ga\tdoi r, 1'rfln11'l\ z !ta!

3 uatt\1f ifiu6s nigh incioence n63

lll'rotras aflatoxins lutirFaslirrJu,

fie rjr.rf,uhr: rfingrd 16ahun::ll6oirune rl
iour't*iedsr,6o11n;!flvl r fllu $F afra-

toxins darlqnoir.r{rnau n'::r.t16rin

d'lll,t 1 n n\v'\re,') 1r.: i uul nlt:6sdsnua{ fi s -

fune':ria.rfiu aflatoxins oenorr, : is
hiliduaq,ifi!n:':ulinr':rfi niiqnia.r ilirfir.r

c cio\ no u:;'t$tl trinr':rJqn , n r r r 6u r iue

*a;n r r tfiu5nur Lilir6o:r tirconta-
rninate 1;

crnnr':tnur (n'lr1\ 2) lr! af-
ratoxins 1uorrr':dninaT u?tindlli'::5.t

fi'roerT :dlirdusdni, ciegler tira'i
ao\t riu\8nlr{;"uarrrr:dfi aflatoxins

atcrroq,j !i.rc1!r'rnrn'rlfr rfln liver da-

urige 4ns uilthrnaas rdu.rSnterri, uu-

:'rngi'rnn5eunr: un:u i liver da-

n'r'rdfYn af latoxins lrn tdo A.

flayus rui, zOt tosrda.A.flavus d

$on't; drrr,rindirs af latoxins ueilu-

rJfurrufhioo (n111\: 5,6 ) nrroru na

aflatoxins ia.r::{.rriaflrl aT o dt:u..-

l firrrn taCasttiedlfr aflatoxrns con

ta$inate aqlriou ua:io0a a.tne1flfl11-

drunanrr rlasuC\t!! TL Plate du

rdo.rqrn interfering substance u1't

o ri'r.:do rcnht'nlri$ri n

a,'lnn'lr1\t o rdlw tflal aflato-
xins dnu'luf,'roJ-r.rortr1rtta!41f, ']ldei

fi'udai-lsc,rn r6o A. flavus drlunl;' qrn

arx'rr ':: rnvr r f,u-:fi'uriu nalJioudurYuJ-

fi'u fisiorc r frutie uar tnrPerorh;or':

r tiu ftLn'r rda':r l'lucor sp. ua: Rhi-

zopus sp. r rlqnq:.rfitruLiaM tnlrun

r{o A.flavus aanrLrl6' n3oorl ldor-

e.ln aflatoxins fitkthoqla:T\!111n-

r6o:rfi":du1 1ifi {fintrnr.rir tdo:rrirn-

A.niger' UleS' A.wertli' A.oc-

hraceous, PenicilliuIn qitrinuln'-
P, variabile !la; I!!ryg. d1-

u11od;1\: aflatoxins li1unm;d-
rfi!1-cu (18) 1unrfl&Ees*rrfu rdo.r

o"nfotri, r.,n"rllioufi.rntirer:ruie,do:r

r:qnnlaru f,"crlt ,do:rduunliort r iu-
rtn contaminant dlj3th ti1lfirid! .rnage ua:n, uludqn
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ABSTRACT

Aspergj.Ilus flavus and aflatoxins production

i.n foods and feedstuffs

Kosol Eutvj.teevanich B"Sc. (Med.Tech.)

Suporn Sutabhaha M. S. (uicrobiology)
udonphun l(hansuwan g.sc. (cheln) 

t*

' Fj.fty tlro specimens of foods and feedstuffs were collected at ran-
doD fron narkets around Chiang ttai, Fungat flora were examined by tlirect
plating on Sabouraud dextrose agar plates. Chlorofold extraction fol-
lowed by thin layer chronEtography were used to detect aflatoxins cont-a

minations. AII samples had fungal contanination of atleast one specie
Aspergillus fl-avus was the most conupn one. One hundred percent of
ground-roasted peanuts and 60t of feedstuffs rrere contaminated \rith af-
latoxins Bl and B2. About ?Ot of !!s could produce aflatoxins B,
and 82 in potato dextrose broth l)tt 4.0 incubated at roon terperatule iJr

darknessfor5-7days.

DepartDent of Clinical Microbiol-ogy, Faculty of Associated
Medical Scj-ences, Chiang r,fai Universj-ty.

Deltartment of Biochemistry, Faculty of Medicine, Chiang t{ai
University.
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aTrornrtdlflair'oiet"ny factor x"
rr:luryh{ iurerrrd rdo r doro.r{ru-

xrcnfirrghj riarn 1u6i.r. rSl
sure lidarrtd.ir b.firf f"^,j{d-
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loanlururi (Biological antioxi-
dants) r]o.tffirnrrurnviaru.iruto.: rfi ;-

r iarut.t tiacto.! tdo tge;'i,osoiue:ir.t1

rrrnrurunrroonobd ralosnT rgrnirr-
Su8lufniqclni1! rilarru (MuscuJ.ar-

dystrorlhy) n6rlrdofirhearu (l'fyo-

cardial infarction) fiuu{r unrnlo

encephalomalacia uilatotnrrtrn.lnr
iu61uauftaq Li16uiltn

tinl:rtrcnrr:llu?orrlnriu6 f
noru'16 fi.u, t rn!ua:rn, .r8rlnu. 

(2-*)

lurnrrrfrlvrur r flunr:r r r:fiuinriu6trr:
6ol flna,ulinlt rril antisterility
assay; ua!n1'!!r.ren11utngD\t !fn rdan -
ui\r (Erythrocyte he0olysis assay)

luthn;; dialuric ntlola1nr rcu rdai-
oanktri ahrlur, ! rn! lnucfininr0u d

aonmnfieau"rrlauliar ra; aruOuvrlti rril
naol:r{oirL ilnl riurld rooi ltrdu $n3

n-nexane rfluil lnun-r:lrllunrrrd
295 urlurln:, lnunr:1ir$fi1u'raonO-

r ldrfiv silver nitiate rfir toco-
pherylquinone fn# rfia{ud 265 u'r-
llrrrr, 1 a.r n r: r'111i r ll i Afit o,d'-dj.-

ri)pyridyl (bipyridyl) '-'; 2,2',2'-
tripyridyl r 2 , 4 , 6- tripyrialyl-s-

t6\
trj.azine (lPTz) '-', nlo 4,7-dL-
phenyl- l, lo-phenanthroline (Ban -

/? at
thophenanthroline ) t "o' :'tu.tru{l
rdoinn-nrT'!!nT :5n::lfuto.:lnr0u61u0-
*l d!t6nr:.i, u 'hi{r.r6ou onrru rc r;
uacSier:.llerf,u\tno rnur;urinr:1i1u-

forrJtrrnnrrdrlrJ

{arrua;'ltnrr
nr: r fir:{tu rqt: rlamrnneet.

rloaalth;:.rro 5 ua. f'.r6.rli\irlor
u6.{fie uacu'1ur&uoniJu 6r6.r1Jn1lfu-

tt rfuo*ri1i1u{r6u lrui}asfi'unrrqa

$c\di1!e1nuc!unllrrur:r uast,rntrfla

v{qoo r:n rouf

ndnnr: affalmlufrrn0*lieo
lviuudtlT nnnr:noulrj'rfiuui. n?usan-

naaod uiar':a:mudlrrlirrn'rr[fi lor-
fi'r bipyridyl '[n4[ ferric chloride
lnfrd rfiadu rflwffrarrava, url, ctr5ru r.f!

filuld rfiodufri'.td

Tocopherol + FeCI;-+ Tocophelol-
+ q, f,'-dipy- - P-quinone
ridyl

oe: r nflua:cr: a;tru
1. Absolute ethanol (Analy-

ti"ca1 Grade)

2. Xylene (BDH Chenicala

Lts., Reagent Grade)

3. Bipyridyl reagent O. l2t
(w/v)

a:a1u c,d'-bipyridyl (BD[I

Chemical Ltd) O.I2 n{l ua:nilirfo
'1OO 11. ieu absolute etltanol tfiu

1 ilut-: rron rhdndqclqOf or
4. Ferric chloride reagBol

0. L2 r (w/v)

a:alu FeCI.,6E.O (Analy-

tical Grade, BDH ch€oical Ltd.)
O.l2 nlrr ua:n'r1ir{lu IOO lo. i'rn-



r. rr.O'tn,r ruir; !i0!1ni
lt la oftt 2 irlirri.r, -:-; 9l

absolute ethanol r fiu'lil,urie nS,o.rfr .

a0ndqonnofal

5. Stock s tandard a-Tbcophe-

rol (2OO !n./100 ua. )

a:a1u o-Tocopnerol 200 u1 .

rua:ni1ri r flu loo !a. iea absolute

ethancL rio.rfirrnrr1nr,allaurfiu1i1u

z rniriire adfledrcfivr n,lalin::n.lrn: iir
I! | nu rut r LJU

b. i{orking standard d-toco-
pherol, (I !n, iI00 ua. ual 2un.

/.100 :,ra. )

rloa.r\t 0.5 ua; L0 1q.1111

stock standard solution iru abso-

lute ethanol ua:vrrlririhr too rJo.
..5 rr --

, itiirl narro.,tfiunr':qnuaslu{ r 6u

7. i-carotene solution (f0

!n. /Io0 rro.)

a3a1o 9-carotene I0 !n.
ii-:anaal':*oil rl'::riro 4-5 nsn uir
rfrllgftrqun:l loc !t. r fiuli1useaOrl

nJratnl n uLinnuaslu{ r6u

tinrr
166*r: 1.0 la. ril absolute

ethanol I.o ua, rttirlfl rjrtlunnn3 -
nou u6e rflllsiu r.5 !a. rstirotirs
s':srJ::ltru 30 'lurfl (1{ vortex nix-
er) tl*.lrlollvlu I. o ,Ja , rll 0 . 12x

bipyridyl 0.5 !a. rarlf lirfiu riru
ie absorbance finr, lotenCluarr 46o

uelulun: riuirta.: carotene qtnriu

rfiudr':e;atu 0.I2t ferric chlori-de

o.1 .ua, nrallrir{riftrffufi alrurir ab-'
' I rr -..r

sorbance fr 520 urlurunl hi"t !fr,t
' -j 1::

ferric chloride 20 lurfhrof,

1an6u6

(:in . / rootJe, 
)

rda Au = Absorbance to\rc1tftorj1{
As = Absorbance !s{c1tegt1t -

lrr:1ruinr0u6
c" = nerl r rili'ui!rr6l.t,rale,r0-

lrnr5rulrr0u6
n,rtl rne Factor

1a?r1d B-carotette atu rri:rdu

0.05, 0,i, 0.15 sx; 0.2!n./10016.
1.0 :la. tfrrJ bipyridyl 0.5 1a. ta!
d 400 u11r,rr1 uqsgfi1 FeCI, O.l

la. druid 520 u1[u g!e1 j 20 iurfi
nofi uacuiltJnhl.tron.ur{it

Absorbance fl s2O ullu trnt"..*ri.6,
ran,1llltla\t

nrrn r tFi!roruotldudti lCorf,atrr
0!6 crn{*l ruithua I ra. ariii
!i r fir{lunorrriroto.rdllllr:r rirdqrr (lrj
d I ; ui:rurrud r tonlifl 1.5 ra. rCo

rr11!drtr"nlun,riQicl.rosr,lufirrt-r i*arti
t{l\iurffu biPyridyl uai ferrie
cirtoride ia\J

rrardlll'lln, tcttah18lrd rdali
rtdrirs trtio.r vorte:( Bix€! retrir

.

A f1520- (A fi46oxFacror)uurc
A YIfZU



92
Bult chi|,lg l|rj Al,lS

vol 1.4, lto 2, !|y 1981,

{\rqi nu;1 n1't !!d1u-tu 15 lurfl fifi-
!'r*rffithlotr6oontln0ir,l; (f Ul z )

LElt bipyridyl o. 5 ,Ja. artl ridnt
o. 08 !n . /loo ua . {ulrJ q;lfialr titr
totflurJ[ftlueqerirun.rd 11Ud r 1 ue;

a1lf,tt.tu ferric chloride l'lrlr
O.],Ja. nrimeLrduiu o. o7-0. 15

nrlrr /l0o ua. r:1finrru riuto.rflqrnieu

n.rd ua;r:ql{lftarriou rdorll rduiu

urnnje o. rsn /Ioo ua . {u1rJ 11r.td

4)
nrilnu, mrrrn.r#rtorrdd r flnlud! -

f!!u, nui, i rfil{ui2u5rrrdhrrrn $et

n$ri1n ro iurflrirul u6e drrrnrrtdl
torft;iror (f Ul s )

rdoljlslufllro r.5 !4. r0u

c11a3e1ucfii !te3 0.12 t biPyridyl
0.5 !e. ff! o.l-2 t ferric chloride
o.r !a. rfluf;eriln'rfi;d fitla,riaselu

rrr.rllunos'lneor.r6 neru rrilto.ttdfll;
r:lrth luIlurr\rtftrneer rilirtorrlm0u!
(rd6)

nr':inwrlrrarcr:fiu rloa${\r lo'l
ir.r1 n'ir !trh'tu' double oxalale

uer nma lrh1ti':rr0ullunrrel, irl
\htari'r1u0*lerir.rdrlm1fi9r, .rr0l (p>

o.o5) i1,r111\rd 1 uinrrlirarhiu
luurl6rtlr:liddhnid&fir 2e t gs;

rdolnrnr:fu&r0u6 lfu r;fir1!firf;lru.
lrlf{rnamrnrln: riauue;rft firth; -
nruo'ntrdrlrj s-4 drl!\t nlorfslu-
r6cnlrofirr ld!fufir 2-3 dellr nl

irlridmlrurnirsif,rl'umlrit (p

O,05) mlnrntd 2'

aranrwfietolat:tsrru 0.12 t
bipyrldyl uav 0.12t ferric chlo-

riae d rfiulidqctn$ibsruran 6o {u
Lhni nerlunncir!rendrrlcatutl rrtlo!-
lnri (nrre.rd 3 ) [a3c'r1.lrlatrnttlrnr

'tnr3u! rf1liru I ua; 2 1n. /Io0 ur. d
r6ufl c'c r lnsfreoqjuruodlqiou 42 /tr.

1 aaLin'rlfirnr :r':':qrftrt0u6 ir',rttt
rrnsrrr:a, ud tcttur,lnr; (mrsd a ;
nrr rfiufild 4'{ u,u I {u 4'n urrr I
athli uecd -20'{ s.ru z fthrri Lhl
lfrirtnr0u6 n'rrnurYuf *ud r riul #qcr40
forruru 3-a dell.r (rrrr..rd '5; rr=dr
nT : rfirr{dlC! rii rdorurtgrn o.5 tt
2.5 t r:Lirtmrunr:rreflr, |m0udls
6*u ( lrll 7 )ur:nrrlnrr r t{oe{ftr0010u

itc[realneudarjflfilurnloli wir 0.
i1fir arrl riruiu{'ltl{ lo la./1o0 1a'
riu Li6reion'rnr:cf,ulmffi laollt
rau (1dd e ;

'!!nr:r':rrf ruir t recoveryg

lriroqi'r:n'irr 9o-e3t (*rt'r..d 6 ) r.s
dr rr.toir{uifllrrl:|rrfrnvrnlJ:T ulth-
(c.v., t) to.rn'ra11urer*dmlir oq'

:nirrr I.45-5. ?lt tr;ntlrtllut1r.r
dr.rq fftr lirtsui 2.r3 Gt'7.2t (i1-
:r.rd zrg)

rnnr: rfiuftadri 65 :ru lanl

trahuqutl t1q 17 * '19 0 utlrnr
.r;ftr'lm3u6 moalitnitr nu'jrOrir



r, ltiOinlrstrrri l&r{1d
tt ra sfut 2 iqrrli! 2524 93

rodo 0.83j0.19 !n . /IOo !a.
lrrrd

gieri lra:ror( 5) linin.rrn:ec'
nr:cfirtn1iu!1g{il lrru1601r.r r dul6-
r ooi r filfelfialm0u6rn0*u uirrg rlru

f,rt{Yaoonluu:rulnrr!o{lu1rt: rcu rt{o

rlo.rffunr.loonoladcrnorn-rn ugirrurru
flflifiean'n rf,ulriu d.rnilftGnr:.irs
dl rril rf,ueftulilo\r Martinek(u) 1o-
lu rfluer:a: aT ud:: rnuirnirf,ln.: r d0!-
6roai uinr;ni1ri r firrdrrriiga\ arti-
net riu 1i 2,4,6- rripyrldyt-s-tri-
azlne (wTz, d.r , ifufirvrh}i r fin6l ( Chro-
rbgen) drir{fitr.r rfi'ulnrnu6l if,n jr
bipyridyl uciiujlnrrl{ rprz ccn11f
ld rih{u1udn:rdlruT n ua;c g c.rr a.ro air rr

':e; r5e rdv rf,urffu nrulurrorrfis\r 30

1u'rfl f,c:or\rnru'[rl rfiourun ishi rn:.rrc
giccuiur'tnae,rl rJuto.l i d.,srir.rrrrtnr:d
l4artinek i1r-hanrrvraaolto.r rtririrc
nrnoqf fnin rr'Inl in.rolu tz u-rfl

nrrnna;noul :fiulunr:nr.r;fhr?-
nr0ui r:Lilinra uir;liuoanasod
tdorcrnnrmzl oon0l;finr0u6 1f r6u

qrueuff, li ua:nr:lisoenoaai r iuf,'rn'r
a!d'lu1'ufi1:Irlullr:t:arsdr.r.r fu
rda riunrrarugla-:rl riun:air.r1fi rrrrl.r g

"ui"o 
(9)

cT l .B-carotene telr:onir{lll
u.rffu bipyridyr lirdu r fiurtftrtm0u6

4!nr:nnror.rd{lfos16 correctea fec-
tor urdrulunrraiurlsirarrftrnrrru-
n"u!a\t B-ctrotene iru

nr :rrrrlrt cfiJrhr0uflunerlg1d
liar:ffu rfionsd.rt0l rarJrlu ' abublc

oxalat€ n1; EDTA \i0tai.rt\Jrrnnrl
1ifl*l rdu r;uefiud uartinet t1t'\t.ru-
15 ui5daft rnnnuir nerEurdlirnnrr
1i r arlrlu u.rsrrorgdir*rnirnrrlio&
o:riu l 6aidccu'1$rnrellr,lmlu6 Limr
r firilau1{r;htu #vdo t rdovnrrn ra-
rJrlu .lth::{unrrlltrurolh rild (Li-
pase) t1a6161r vrilf.:v#uhfi.r1uvrcrr
urraiia.c ua:rdotrrn,tm$r6hotflu-
n{rar.:de;arulultrlu #.nftr rdalttruf.r-
nlrlu6rirnnar !.rnilituqarir;nirrr . l-
nrlud 1u ria r ionln\ruarir'rf,u1trd!n-
u ar: r0uaan'rlriln,r0udlurerelrmfi
a\t ttl

ttonltt (10) 
rru jrr;fir,hrludr;

s rfrulnui:\rffu::lftrltifit nqn ui:rn-
sru{l:yftrlnr0glLi rUdtmrhr nI.lttr-
d::rruorrr : ftdorr r Su llac:strull-
fud rCld,u Lig.rorir.r0rlurtrtqtn,r$d0t

air{u012€uriu ruirurijrlrr!*nr
lmt r tfuriuto.rfllilulrr6l ro un. /loo
ur. fiLilmnr:rruio,ltnr:*t rrd drlr
nnht 0r;fi.r0t10uoqi.r:rlrlr o.2-o.t
un. /loo 11 . filJim;rn1*.r'triou I
irnl!drau.
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r.ri,r\td I rrdirtirosalc,rrfi'r,t r 6onudtionr ra:etnr:rfulmiuE
(+irrodu t iliru lulrenr5ru )

N.S. = No significance at 95t confidence lirit

irlrriu6ueslt:f,ufi.rnrn dlic, nOfu rdo rcr: r loon$rfiusrn, :rhhl g-+ Cells
Bo;fi rfiuo,rn'rr r cllltfu z-r delurr rflwfiwf.ronour: rz dr1l.r (lenrr-
nrao.r rflui, lodu t gi, tjra ruulrr:1u )

.tr:fiu r 1oau6.r ?tbrso,rfieor;r\r lluer:
frrorir.r

7;f,u'trdui
(un./I0o re. )

Ileparin
(22 u.s.P.
qin /rJa. )

Dub1e oxa-

(2 r,n./!a.)

EIJTA

(l !n . /!a, )

ta.lf,ll,1

til

l,to1d!1

6fl

rle,lc!1

d*r

5

5

5

5

5

5

o.'72tO.I29

0.91i0.197

1. 032i0. I76

1.02810.210

I . 0410. o49

I . O0t0. o{8

't
N.Si

N.S

N.S

dt g rnfilo\t
o1lt.l':

r'aneu
' f,eorirrr

1nr0u6
(!n./I00 !e.)

P

ltrnfqnra.
(rn. /Ioo ua. )

P
Dro1111'l

12 gu.
firo111'l oiolt.lt

12 r!J.
fi&.0o1|r1'I

ornrrdr'ld

olr1r I dltJ
ltlhr

'?U

5

3

I

I

I

I

r9t .223

29* , 308

23+.226

L I91. 261

l.t2t.364

r. I4t. 2s5

i

N.s

N.s

739 .2tI32.9

799.31141.8

753. 5*t0e. 9

719.6t55,97

8r3. O*l?6. 3

?54. 7ilo6.8

n-tr

J.S.

r.f*

N.S. = No signific.nce at 95t confidence Lj..,it



r. rnianrrrrrJ rlo.rld
d rr oOutl 2 rqt'rl1an 2s2{

x.oo\|n,rr r 6ur1.rt3rlu!'lir!'ruamol6c a' t tforratar4az tr
lirrodtr 1 +irtiru ruunrr5t )

lar!u6
(rn. /100 rn.)

l?.'rd rfiu
rle'q

mrr6rt.r!'frd
520 urhrl*r P

(n=5)

2

(n = 6)

r-42 {u

rrluulrni

L-42 \)
rrtuulnri

o, 07oto. o02

0. o58to. oo2

0.133!0.0o5

0 . 134tO. O04

!rr6.

Iit..

N.s. = tlo signlficrnc€ at 953 confidettce lloit

n1r1\d 3 ir&rttu6 lrir rodu f rirriro ruullrlr1lr; dlirad* I&rtrnr f
lrrulirr:atrru O.I2r Bi;4rridyL iur O..lZr relr. dr rfirnnrf,,..

1-60 lu . (n?r1n z tr ) rflorffuer:r;moC ntu!1nr;

tgrta.rieodr.: r e artftilunr r
riuCqmrgrb.o

lm0uf
(rn./100 un. )

P

Bipyridyl

FeCl3

I-60 tu
rafturlni

1-60 fil
rrtttr!1nr;

1. 07iO. 070

I. O4t0.058

1. 0e5t0 . 077

1. 050!0. 070

t
N.S.

lf rs.

N, S . = !'lo sigrnif icance at 95i confid€nc€ liDLt
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rr.tti\rf.rto!'hrlu61ucdu rdo rfi.rdqnq0rrc t?rd'ratl
(dr rodu 1 iliru rulltrpu )

N.S. = No significance at 95t confidence I iEi.t

rOnt'r.|ot\rE\t
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2. cyoxsy, P- , yf!39j9!!99:. v3I. 2. Ac.d€lic Fress. Nev Yorr, I95l; p, 182.

.1. hdw)., P.il., ose!, b,!./ JaJ Surunelson, l|H.r Prdrrr..il P!r'-roloqical Chealstry, illh. ed,, AIalr_
sLorf, Ner to!i!, L9:r, P.7212.

r. Associalror, oi vrcaror! cher,isls, Inc.! !Sg(g-9! rlr*1"_!:9:y. lnt€tscienca, Ner tork, I95I,
p.272,

:. 8ren, J,G,, r.ers, :., Be.l,rvady, 4., anci Ali\r!c!:, !,.L.: se.a vllaorn A I€v.Is i-o a Do l,.drlt
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capi,erol rn reo blood cells, J. Lj.pid &es. ttr 5i3, )973,

a. lFrcrcy, A., flro stron, E.: Tocophetol in hur3n 9l.r!]€ls. J. lrPrct. Ib6. 15r38b, I9?5.

9. C.rauay, T.'1.: Macro and !rc!o-!kthod5 to( loe uulrroinalron of ser'.- rtott |Dd rron-bin.ling c.P.-
crtt. cl!n. er,e.r,9:I8ts, 1,963,

10. llorvill. U.X., ll.rtvey, C.C.? o.h!, Jr., c.H., cnd s..rcy, H.L.: ll6lacr,os3hrp betveer toc.oPlr.rol
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nt;nrr r firlnYr r:rurn Itr0ut
(m . /Ioo ur. )

P

qrrqlfe l 3-4 ?!.

4'A 24 fiJ ,

4's r ilrhari

-20's z lthrri

5

6

5

6

1.056t0. 160

0. 99OtO. 172

0.9s8t0.243

I . ltojo. 246

N.S

N.S

x:s

I
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ABSTRACT

Nantaya Chanarat|, M.S. (CIin. path.)
Yupin Boonnee, B.S. (Ud.Tech, )

Sonchai Jitrthai, B,S. (t{ed. Tech. )

Audonsark Haesungcharern, ph. D, (Biochem. )

A detemination of serun vitarnin E by colorrmetrrc Fthod Ddified
fron the techniques of Bieli et aL and l,tartinek is described. serun
protei'n is precipitated by absorute ethanoJ. and vitamin E is then er-
tracted into .rylene, The yellow color conplex is developed vith cro, _

bipyridyl and FeCI3. The percent reeovery of the nethod is 90_93 and t
coefficient of variation of within - experi,nent and between exp€rirnents
are 1.5-5.7t and 2.4-'t.21, respectivel-y. The sensitivity of the test is
as low as 0.O5n9,zloQrf. By the present method, bj.lirubin upto 2.5t
does not interfere. The estiDation using plasoa yj.th double oxalate,
EDTA or heparin as anticoagulant gives the sa[e level as usj.ng seruni
but us i:rg heparinized ptasna the vitamin E revers tend to be rowered
about 29t than those using seru6. Nevertheless, the reagents of bipyri_
dyl and ferric chloride solutions are stable for at lerst 60 days at
roor t€operature, and standard vi ta&in E soJ.ution stability is.at leastl
42 days at 4'C. The rnethod is sitrE)le, unsopnisticate .and suitable-fo=i
routine laboratory use,

Departn€nt of Clinicat Chenistry, Faculty of Aasoctated eatj'cal,
Sciences r Chiang Mai Uniyersitv.

for Sena vitlrin E

Deteraination
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urru r ltu'l En1:

niie " n11n?u?rrtont, r " rlo
'Q"r'r ity c-ontro.l. " r fue'id1dfiirni1.r-

?2'l!u1n nlru:rr6.:tiunauirtl d1,i1l
nr:aa.rrprliqon, nroldlniri,ru1 #.ruri

loutrilthsnltd\torrr : lilrar3runrud
ninrll5oti, rruitfu lunr;nr, rl l nrrsf
nrtiorrt[rllnrrn,.rne':urmJ hil d'fi

mrofi.rttdlilunrr r: rlull.sar,rri rdofo
1frorl*nlra:rrl r n:T :fluriorrr{iifin 11

fu1 riu r or foledl fvrnnr: rJr s rnudficr

u'llrlitt.rn1:dlrlrJlrnrrr rdow.:l (ac-

curacy) ua;aee!urjuui (precision)

to{n,riil1.rl r a':r:ri1ffids"r dulil 1ag

rarrnnr: furJlrd q:nlru6 
're.lnan,tt -

rrerl t a:r:'it o.rfo.rr[Oinr rl:il'r rdo6o

llirnnd.r{u drfit;nrrufisirn'rl:?nrrd
1itu{Jrur;turnr 1uf,dunll rti-r u

n'rrn"!1rrQ$n.lrn1.rir1e rovfo.r
r.fldllar tlr.rnr: unntilutl:: r ardfinn uir
filurll tha;o rutnr l in:cn1l uodr.l

nirwrr.ntri r 0u&.r1 Struie lurlrc rnt-
lnsr:r l;lne:dure1t ,iodl Liulrrlrd
ras rgiir0rlTur:n{dfinr*rualcrrlot[Ol
oairrrtlrtr drf,l!{riurqlu r{nfaqirrn
rr1|Jrta1gr;'ruluna,.|ul c$1lyu||atnira.r,ltr

uinrral rOuuu t durfiunr:aruqryryunrn-

n.rttl'ltf,l;a:lnirSrnr:nrulu (In-

' nrrunt-rmnurn5r€tcnt u'o lt]Aubm€uiaAin l urlt:lrlns"

qr:'tfin{ rrirds rrlq, th .a.'

ternal quality control) lglrffijrU

'rrud!{rduetrqlur#sdrritlu dsdrs

l-rnr; r flunrieulrud r flaeiortnr nrrrlrru
nT :dou: ;f;urnrt'lurla mliurinrrarld
m:rl rwrorurai-rrr frrl:g rnardodrslr
1J d r fiu rtiudorq r fu trrr:'i'rn'rrneurpr
12onr rforo'rffun dn n rtrrrrflfu r r tlsr;r.l
d.o tSu r {o'rd rirhurnue;{r[trir1rii11l,
mJlc uonq.rnrtuotrr: rdourrnn.lrtr.nr-
u-roddrhfin rlordowtrnLiirl.olr
l'fa.rd nilfnh r0lrrulrftfinau ressr
ur{rnvir nrrale lriniline rrdau.r lhr

1a;.rnr:dllul rwu'rureriur {siorir r tn
lrInutFiu'ro

Liurundl idnr tth : r ouqnnrnnr.r

a':errrl tdlioi (External quaf it]'
assessnent)

nrieurruurnf,a

lru nirurrrleo.rrtig..
nLrlnurrrlrirn:rr{

1 ith : r0urlonrrn'r:i11iio\rlrd'rrft {ii-
eroT'raqtq!nralu:;iur'r..c1 -fr rjnrat$
nl.:i"uQuQu.nol nocuintdngrrrt
!1roqtqln,rn d.r$o{umqnlrrtr ur:lhr
nrirs.nrand.! r firirirs$lrnindtthc rrtt
lilircilro'rlrrrurnreelnl.bw *
l:lrurrl,elsurettrrrofltrl lr.lrur-
rreturaln{ ner.{ Be: r{n Lsnarurl
rJr;c1ftfifi a1 tao uecLsrrnur-Jn-

nrnltr rdtl0n io3 rvlfiOin'r-$ nJ urr,lnurtg r{uslnr;.
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'lnordoieu nran, ': :: t0ulilen:'tifu lo
nuje1au,oiuuie !rF 1!lun.r ret'r?qtr1.l -

fo,:r{rRnrr r nindgalurJ': g rvrnlvru 5rr1i

1!-l;
nrrth: rlutroRennr':n t er urlio.t

r-[dlnr: ra6rriOn laufirjrusruc-lndr.,

r.}:;rnrd fiur6ueiruradtto.t'1n:tnr:
rninl0nahu{uthr Infilvru" (Thailand

clinical chenj-stry Project, TCCP)

ds rCrc; rillir]'::r.nrui r nu1 lrd ln:.r-
nr:f1i{un'r':q tt'rii lnuanfiud r nindfin-

::nirtth: ttng (The lnternational
Federation of clinical- Chemistry,

rFrc) lnuln'5unr:arluaqurT nordnr:-

ourf!'lan (The world Health orga-

nizatlon, wHo) [e:1non?'rurfiugou-

to\tn13vrl1\C1611fv{lJ {a'rUeln',r:to.t
lrrrntrdfia Professor T.P. white-

head eln r: lrlrf.rnqt ua;i{iur:ru6n
t liruflo Dr. Erik t'lagid 11n 1! tlaf,-

I r!!1;fl D!.Peter G.Hill' l{r. David

l.t.Eronning ua: I,lr. David F.Wag-

staff frrmlrirun6rdq, nrjr; rhtf6\rnt|u

irc:arrrerouilrfUft.rths rrrdul li1ro
lrj!qpn1u r lasnt:trn'ruth stt,t$drlutqu

r-h; rvrabnuli'ir r 6on\i rf,uundsr.fl'fff, .rru

d rdosnn rfiu r! rtltrd!1lwn1:laiolo
ar':dt rdul ua: rdourn nrut rlrorir.o

uir luro.sS3traut; n{lritSr:ntr"unrsiru

fo.rr{slnrr 1ut'udrzflrirulun,rintcott-

r riud .

l ats nr:drjr;nouieulru n {nnc
1u{1 d.rir rdl!fiuoqi f,a

(. ) uHulrunt: 't: t0uqonrtnr:
n :e11 ntlrtJrusrut,ruuan drnltrj:s tnl-
lru (Tharland External QuaIitY
Assessment Schene, TtsQAS)

(r) nr:inoulmrsfor StTlne:-
rnllnl0n (Training Course in CIi-
nical Chemistry)

(n) nr:{nn'rrlnlrudmrio.rrfirll
nt:rrlnttrrnud (Medical- Laboratory

Newsletter)

nr r th : tluqcnrnnr :rrrrl arnfi tt

\tltrr,luron q=riru1fi r: :r! 6\q0n1i-

ro\rnan1'rff 1?i 1'ln;a{r{g.in:r1!D\l r 11

rjrc rfltrl u ua:drsrj, ; r;a lrrsamlr
n:mmmiorr$tlln, :ries1 t;qnu1h.l-

tj::reaua:;i rgunr:d:v toud tlno col-
la-borating Centre for clinical-
r€search Laboratory 1u Bi nninghant

rJ:; rvrttdwqu a'rntfu qurinar.clun'lttttfl -
.ir!{*!frraJr., uag:ru'rr:lrdu :; tn;-

uonmrniudd{ rdu':trqirudT tl tosrru rdo r tFtw rflwffufo.rtfitltnrrdu ft1u
tt rnlri0sr q,rnrj': g rnloocrrr tfiu uet

e.:rlrjilmaruriru u'rrirs luio r flun9'r-

atreieu
Ie:'rnr:d lfiunrrer.ru u1frr flu-

nr':raaar r dotHfur}l.r.rT ufrl r a!nE0a1u-

rJ:: rrldniS.rf,nurlufinuor;dront; t 0u-

rr, ;lunritiodr r r n;dur dniraahfiuialj
l eo1i!nrrXq r:luir1i.i'roriardla r do lvrao{d*ru rrtrranirJrctrnr anrfu'!{u
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'!na, relrinr:uinri 1wrasn:riunr'lvrur-
fo frlrulrournr: ru:run: r6gaua; .rc-

e.cir:;ra rJrirrl e:sn't:irufi q;'lioltr-
il .lfiqnn 't':5ru;qur: o ndru'oruf,r

nrhelfrroa renr th$\rlflnrrci.rd*r-
ft odr.r\JliriaW!trinr:rirs1 xin111 -
r rrrr=fuirrh:lro c-t rt{.r

niaufiilJfiunrrni External

Quality Assessdent (EQA) fit;flnr:
{rlnmr':urtforrtJ[Stnr: rn0ni0n rCo

dr;1f{ riT :unrrfinou:llivr':rr.16snrrri
n,lrtr-ruq!Qon.t nrululrtieu\tru ( rnter-
nal Qualj.ty
roudqnrios

l arr;ifi.ruinr: r fiuar:fieoeir.r mn{rho
run:3rti\r?1u,{luranr:1 ra':r:f ndulr}1.r

no{rhu ir0ioner::5ln:.rlnurJrr 6u

omr: rfluar rn11fi r firrnrrlanarrlliirs -

ua;naoo.rnrryri eQA drrrTrr jrnr:f,nou-

:rft;r11f{ rritjrlflnor.rtr 16!nrru'r:-
rTr:=5.r1r:fi.rnouilr.r urn{u rjtsnoulfu

n1rnll fprflonlin r:r :rrfrs?Gfhnio.rr:
r11ir rr:lunr:r :e rt orf ar r{tffr nrrrlu

du lror;ririouli rf;llftennr:trnmos
EgA torrfa.r{Slnr:rlu1 nT rflnoulrflf
nllrlrirndroft lnutrrair o;{a16!::-
!1c$es b fil ,n a*.r lvrurn'rddeuinsu-

rrnlu 1i:urterli1116orrnnri, anruirrr.1

rdu n'nrlru-trrlrinrr$nrri yT a.rnrd-

r.rn1'!lu,r J rlrir'hut5urtf ao ual !lt1-
?rgr{g rtu,rlnri
ou:rrdfineiolid

{d*r1r rdaettun'r:Fn

control) 6esl6reydu-

ti.rdr.:1 d r tioriluffunr r'!-

r tgfiu
lunrr, ruurilmlir do4irnrrmu

QuQonl tioner::'i.our;dwleirduerr
n'r:l rarrc;ir',r.1 nruluiarrfitrt*r r dr
l : nr cnil ilur{dnir.rm rrfh'r1iu?rfi lttl

nirmlrurit fo,oriflrJfi nrm'rtnrtsrtd-
lrruurnirurit! lrltrrraurcrnir th; mr ien

r, ooo tru 0r1$ulia'e r0un1:\b;1 aa{

orlu {daulrfrriatorfrr*ntnlid r;,-
r: . qnuf;nf, rrirdr rrttg rtrnirntllr t r
Orlfin ioi I ni0fi rniurrrrtl rtrr1'lrudu..

r0urlnri
n.trn',r rguvuti! n {ntcr;d' ito

orflarurjr vurou,rmrof,lrtnl luo:n{anrr
\jjrcc rfru control. s"ru. dlnrn{am
luth: rnnlru t:t filr,rfi1utr.lrt1n lmit
r a4eoaro.rnadl6lunrtths tlrua nr:iti
Fnor:l n'to{nlirrrnlrudeefi qi r fuiold
s!th c!ronh tiunr#l6u r{a.rla\\iutrlt -
uro r fiuqp, lnqliiurd.r d.rnilflrusatc
ifhiott r{lai rosnrrdulrli lru{In?-

{.rn,rrlnuto\ !'t1 uon rn6olth.rnaiotl
lnr:otrlluoqjroral'r'1an;rfomfrr
quJnnr.rr;ofilnuu " Tcci tean nlt
rfoorirsurnirrdo1lr',rnr:f llrti'!iss
rearo.r ( l rrun rtqrJfuriua.o IF@) ilrs
0r.ra.rrudi $a!!1ftro t tlsT flut-r'runu1.'l-

!1un1ln:1in1\rfo.rr[Utnrr rrdnl0l lu
rJ:: rndno t:'t tl|n1tti.o r;'ro.t,ril!s\lf! -
uT e rfiuir0qnri, ar rorintrftrd.slthi tou

nrrrio orclttunlit{u$flns{ rontrr rlt
!1n 1!1uR11i11rdlfiv{uuerr.ta:Lrl, $ec11.{fiqql l:iinnrlqurw
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r doriu fiptr rdurfiu t Couro.trttrtJ:;rLro

1u nr : l'r l gunr : nlc ;run"i rJ

firr "'dnrru:ffrnrirrr]rtrfil o,rlllna{
rndouis6n r Snrlau {t-rurqprrlu r {otd

rudg.rLiliilonrarho.rru aerdeulaunr':

ururds lurruri.r o f,ntwfu nlolru
dntrosdulnuan rniiomad uifi rdsrtrtr-
nTsdu rfiaefiu f,o rT rrlunt:rrrrdt{l
ua;llnaonhlsa\tfiorr$rillnrriTrl lil
rJ':; lnrtluu t:r ducgrihtalf nTrulnrr

dru!|predir "ln:cl t flun!$i zua:

6urinar'nca{d1nu z " drrQpr{lorr r fi ndu unu'rn':lT ufolrilr nr:dru totqueoqilff,

rdam'lrqneerrtlu ua:nrjro.rruiT sfiSdo

r6urr rec c:-gneuuua; deu.lrufiiru

uio{ttr"qnrt rioefiunr :nrupqorn'rvroqj

uriuavnerul rir#.rfiu firjr6niotriolrj
ir ' r rrarrsd'turrrudrio oT nd$o{ui'e

nloir r iul rrtnr: inr*r:d1nrj r " {16uu

r oratjrlet'tvri vrid'tnu'triaif,ryshfiqudir

to!i:.rT nrlunrrnmo nrsfiorr{ffine'l
ir.:1 fi{u rfru1ili {d rduriotoqjn'u.rru

du ririeufi'u rEQA.s nlodeu rlrfiaui

ttptrlffosrlfirTf, nr#ofl ni r fi u.r uac6n

Ljururirufa'r tnduuurnfo urjr ti.r, ulrfi

dorjrh uoqonirl'r nduie u .
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Corparison of two selective media 't f,orir u{rhaualn:or.ra{rli r rlrlin,rlr]! -
vr;irrc::inrulualounlr, {lnurvrilru-
fi'u r flufil [a:irrird rsnr;nu lfiusnr:
:lgrrJinr*-rurlofilrodr.rrriirruo rriuSoarua, P.L. and J,A, Irlaeland

Microbiol. Itnmuno I E7l6 ; 391 -
392, L979.

1i'rnao.l riu.: rd'olrndrdrnrrorr.r
nr:unrJ do.r f,tr jrc;ii rdo gonococci

uo.r frodrlruo.rr.lr chocolate agar

fl! nystatine, colistin |!os vanco-

nycin (CA - NCV) fiuatrrr IINyC dr:

ll Linconycin, colistin, anpho-

tericin $e! tlinethoprin rruir! rda

gonococci du nrno fieotirr lnadur:u
I'{NYC 96. 9 % sial CA - NCV 80 % so\t

f;'eotir.rri.rnr:n nuir r fi oun4.rndszos rdo
gonococci ddluu MNYC q;fi1 rnnrfiu
ln1afl d.rcrn u< {i-:11'c uan.rlfrf;uj.r
a1n1: MNYC 1i1unr: riu.r rdadnl1rirfin
1':nnuosluliiniro,rrr cA - NcV,

qlrd nqnurnt 1yt.!

The Behavioral I'bdification Unit-
A llnique Approach

By Janet Hulphley
The British Journal of Occupatio-
nal Therapy, Nov, 1978, 368 - 569

unrrelld r duefiufiln:rutrirfa r1\t
irutln rrrmsni ds r durriarrfiun.r rfiaoiu
1u{rhu5uiu The Behaviorat Modifi-

nrr{nur riudul lil, ar{lnur{}ru ua;

n':ounir lvnnallluuolirliolunrrinur
d {irrLfilrtu rJ.:;naufruisu?rnti, rTna'r-

nldtrn:e;ri, ruMa, rlnfirnr.:lruitrr
uacd lnvefruariri l :unrunr:5nn r-
*ti.,: rihr " duroufio

6udn rduefiunrrn:;{u\i{r}ru
agfisiduds rtt! rtiu n.rrnl1ri{duvriluds
dnufowr: (nanipulation), rlgnio.r
nT rraulr *a:rnurul nu0iudgr]r:l uai-
rdu ner5tFngounr:nrcrlir\t.l drurio
fi , Lilnu{du rdoli:urrrra rloriau &
dn'lrun rea, ,, {u

dud u r duefiunr.trnisrun.r uluno

{rha rdu firn::lr'rrrr rdr rrir ninua
r-Flr, on'u r €u'iu1 lrJ 6rni raitr;li{r
:rt'ia fl o 1fi n:rmillnraudio.rnrrqu-
ieu fudnlnua r,ra.r < {u

dud " nlnur r< iu 1lulfavrt
qrl rrir rdal, birinf bivr:rfirn::uiru
durutnr.:aruuonro{rholunou r6u i'r
nrn{rhurJ.r;nqlfrrilaulJh rrlo fic:li
JT ul tlo{no{rhu r f,a nlonfulrJ r duuiru-
1u'Iuqrithli

{rhaur.rnuU reerurufis ", - rb
rtou rhcs r rduuif,ulirl r5r
1no[qp.riru \iu::q1in-rrr

{rLe orirl
(ima-

in the cultulal diaenosis
norrhoeae.

cation Unit lltr#.r{ulnulnAn1nqi1 tulity) , roudrrr{du (dopendency) ,
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ffnn;hnr': rira'rruUl, nfruzorLlilf r{-

dunilud.rdru6o\tn.rr (nanipulation),

nrn r firnelrilncieufle (inni.bited -
self - expression), nrnndenll5ufin

zo! [alrlnt,rnnrrunr:fl oSoiu

orrt:':tu lqEe: : orj , t'tot

t31 I -The early fo]]ou up of ^

treatnent of tny rotox i cos i s

Daae LNW, Solhein, D'M.,

Eur. J. Nucl. Med 5 : 199 - 203'

1980

{ rduu': rart runr:nrto 1'4 , Ts,

T3 uptake FT4I, TSh, cnolesterol

ua! total serul iodine 'tur{r-}ra

Gravest disease d't 65unrr lntrr 6'e u
131I .nr-,r 3,3 - 3.7 !1 bq sion5l

ra.r rdaiorlnr:ouri tntr idoolln:T q

drinlid o,t,<,b,<,.o,ob ra! rd d\c

1- 131I 
{rnu t nu lrj respond < au

nargr{h euthyroid $a: e nu !fh.l hy-

porhyroid lunend\i respono To Li
rrJdtruu at lunendrflu euthyroid T4

analtiu d. - dd% tJo\tnau$'tt) tta:lu

nenflneru rflu hypothyroid r ihr bi-
phasi.c pattern ua:qnira Tq ccii

fi.:iu d lq week rirtos T, l;[innr!
fiu rfiu"li{nlu n nEjl TSH lunendlri

respond $a:lr1n euthfroid nrt rildeu
lulren hypothyroid TSH osdhlrJ#sri

< - ru ilali ui":E':duatir.r r-:n l5r
serun cholesterol 1,u ,, niu hin'r.r

fiu rieu total plasrna iodine filtiuun

rlthaliU,vi''r To, T, ,ra: FTol {r{ur
olrJirnrr5nuriru 1311 rsliararlolri-
n11a:t'!11 rda'triui-: rb - ed dthrritls

a:16na{n rou

nunl':.:o qloufil M.Sc'

Dvnamic Foot SDlint for the Hoff-

nann Apparatus

Judy Feinberg and l,lary Andree,

Anerican Journal Occupational

Therapy .

Hoffnann apparatus , flu r n'la.r

iarr sn r': urvrri littu{r}r uvrr.riru or-

thopedic lCoriru external fixation
so{nirQn?1 llu1i pin rluu ua:fi

frame dnfir: rn irl Hoffrnann appara-

tus idrirlunr r reduction, fixation
tta! compression t o.l n:: qnt rdftnrir.r

;rrr tiatra i.rdc srui, ! nerve nuscle

<iarnage c soft tissue danage irrrh

1i rrirlriaeln ron: ;nndu1 i
Splint 6 pnfiautla,rdurr rColi

mn T, urnl l:q.:du lunrnd{nnrl ira
uirl:iou1 aadios lurend\i respond

rrnl T3 e;artuirqrdu rli'rrioufnnr 1u

<-t{thrrinfitnr':lnu,
euthyroid T, r:ana.:ru t ih.t

{rJnud r0u fi'u Hoffnann apparatus

passive dorsiflexion
1;u1f{rhu!

do% ?la.o !o\t $41 $a3
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lurc; riaettu ilri{rhuoonnhfuruto,r
rrirlerd acttve plantar flexio
[r31uro: tiu2tfuur,,{f,rrn,rncrgorrr rc 1
1f rfin irassive dorsi.ftexion. Splint
d r:ntrlf r ienr: r ndoui rto\6o rfiruor
rirslunr:oonnifinnrotou6.u rdotriru

riof,?,o.! sprint iar.r!i{$a1i!
early anbulation $uu non welght
nearl.ng

splint th:norduieu uahr rf,on
ror rrit atuarrdriaeruure ,16 - bd
de dlartrorrdlir orr; adult leg
lanarau..l.t rr;.r1f rfionror rrir taulriaeu

netatarsel heads$ir ara
'ur.rdoqj$'

fi.r r fr.r
uir0rllfir
apparatus

ullrfauthrlifiu{rhotrduliln lun:c

?o\rf,1uu1\n[J?r t 6u1r]fir D

frane 161'

Jolrr rf;u Sptint lt

dfo.rnr:lib passive dorseflexion
to.r rrir unv{rhudr,,rro active Dlan_
tor flexion ron

n:finti firr{rf rr.u

Ho ffran4

r11f,1lJ'l:o
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5ud uu isrrnr: b<ud 0i ni$ r'nnrilr'runt
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aerr: J rrle:elrJ: :r{r.rthlifi ne: nfld 
",

':armanrrrrr d n:.zfn1du fnu rofiu:

irirusran:rrr:J ruvr: qr':rnnqrrari

aror:J ar r11' i oaunirB

orrr:Jer16 qono-::

aeor:Jah':.oi fionruuri

rriri-:r:r-.J'::r1rr.Jflrlfrnr: nisd o

rlor qnr:finur r don'r':drrurr1rou1un'rn -
r,nia ni.:d $ n'r i llnbl,t]o:J a rCodrnrrql-

tudu '::nier:iud, uu-uo isnrnr u<to<

nr riorr r): lqr: ai[nria.:oqn uar{rr5nn : r ur

{rieunr on rrr r':Jaga o.lffi3 1;
5uaqrTfiln riuvrrtl f,nau':lnr':i{t v11 J

iru4i{'rLfi'ulvrl r tiJ Nationaf rnstl-
:ute of Fiea.l th for Leprosy l:3 tYlq

Hea.l-th lnitunr r 6ou d.rlieiud u !q-
U-lull bdbd - oo n-nl1n! bdlo< AOfl

r6uvrrrr rdoiuJd < !quruu l<,r< *a:1i
riunrsnfiu rzirirrrtnr': rdaiuJi uo n':n

n rnl UCtr< ttir
!'::nrn '::nen:r nr aitlu ir,L rrrlrrig-

airr:arnr r r 5ul ri a:rlfiriflnr':

ner:rtirrrti. r due if'uor nr r r 3uu!!a:

r-{rlflnr: ntw rmnfinnTrurrJ r f,orrl nri

qu n iiu rir., l*ir-t':;1a r0uu*uuuuau r tlum'
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