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ret 1u alkaLine coppe! tartrate t;tfror:n:n, a6rierr

6'oqf,u ue1ou16?a\ Doumas u"ro*" 
(tu) 

1n ud'ar,triuo:uirJfrn iarfi'ufiBron-
cresol green ludr:a:aruri r ai flti rfivrduag r fludnaieuf nun':.!fi'r 3:Lrot'arl8uflia{

rudlnol6uua:t rJ':frutiu 1 rvhi rfinrJfrnSor

n'rrlroda! 1\rdfia 
(17) 

lrin. roiulrunl ei,r{:J r:arrtsar: nr r! fii,fi'u6 (corre-

lation coefficient, r) fl1:Mo{ou t test

,lan15y9raa\:

::fiusa\tin riu61,unu1u uarn rrfla driinjr 0.5 ln./loo ra. nrie!
18,64s lrn 413 nu r6narq 1-15 fl !d'n: rne:zrnisrrl-ud 41.66t rflurFntru ua:
25.00? riJu r6nrQ.r (grld r; {lrqarq 16-60 fl flnrrrroinriud 19.41s rflur nsru

!!ar 9 ' 748 r ihr rnnnQr ua:'lunuqror eJrl r nnir 6o fl6u\l {zr e.rfine:srorln riu6 tB . lat
lnusieu:erui'r {rlr uddn:-rnr:tr nisrr$udtrennjr {nQrr fiad'n:r z7.4rz na 10.64 t
!rorfl1':nira'rulros::fir:la raarna:oa'lu r6n ;iru1trg riroqjlu:;fi'udi 1<rso !n. / loo

lln. ) ua: {lrqinrirgvi'u 1;# u;

n 1r nr:11uzo!: v6'u1sr:ni rtal:si"[u6*l dru'lrnlaqjlutie.: 51-r0O 1n./100
!o. rra i r ffun r':n'::rT uuuurlnfi 6oi nuliueuria rrdCri.o qjlur;fi'udi*irq.rdu r iau 1 rdo

rirlsr:nt r{a'trd6sf'u r rlai rturi'n, .:n:;arrriao 1 anarr

::fi'ul rl:6ufi.ruln1u0ir: fl rfias 2 ':rl rr,irfiuorn 413 ':rt (o.48t) dnrir

ri'rnjr : n5!/1OO la. ua::;9t'ud'argiuriinir 3 n5l/1OO lo. ulflss 9,13t trn 197

l.tu !a\t tllflrl'tu t!a: 6.94% n1n 2l-6 rlu zal lyiFrnf,\t rdauti.tq,rrldesarq1u r6n 1-1S

fl i:: fiud'artriuriin j'r 3 n5u/lott ro. rrnnir{"[nnj

r:fi'uqai-n1Uu64nn{ rfioo ro01a {gr arid'n:rn r:r:'rn (-<0.5 !n. i 1oo rJa )

rrnnir{uqs lnunui,lura{ r6an1a {,uruinr:r'rn 25t rio{nQ': 1r.5t lunrjrfionra

{{1ufl 3s.718 ria{rQ.r 7.69e 1un{rfiani ;11r'tufi 26.4I2 fio{nQl Ir.oot !!a!"[un{

tdanra0 {{1ug 31.25s ria{nQr s.a8t (:Wi :)

53

amnonrun ron
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n1:n't;i'll?o\t':;ffuls I ad ! totoaluaura{ r 6onlo ! r tJoi rgrrein'l:nt t11ultr\t

oqjlutirsr;fiula raa rna:oadi (<r5o 1n./roo la.) urilun{r6onro hrrn::lraatjlu
d.:.r1.rdu (I5o-I74 un./I0o ua.) 1un{rfoaiua;ro0 frngtuinl'rn:salu r0udr.tnir.t

(ftLd e) alnluriek:ni rgof iiinr:ntscrr r fiuuur.rrir.rni-r'! (50-2oo !n./loo !4. )

1u1nn{ r6orr

:rffulor0u66sdun, uorq rdo rt!'lav tflwmrsafii {1nqi*': uda r q rs ofirlil

i::ffulnr3udqrn jrlu r6nadT slrluai6ffi{11tlt*a!{t1u (p<o.or) eirl11 t aa tno:aaq:

Xrrd,gnruor qoJr\!f,ud'1f,'ql a1ul1{ur6#sut'io1q 30 0 {nq.rfi': ud ls i (p<o'05) ui

r;;uln:n6tsoltrilu{oeur:graJ,.r0uuCrffryrdoolq 46-60 fl ua;1u{nQsorq 46-7s 0

u{rq:aaas 1nr:rsd l) ciflJun?1lore riu:oursnrnriir rCrdunlrorq rrhr r6urffu uas

aaar tdoo'rt11.ru rn ltrful -t!fi.rnrLniir\i r rldtruur-l*'r

rin lnrrrsd z1

uir :fi'udqr,trfu1 u{1n{qsnirlu

::fiulnriudlud*1go.rnr.rrqi r dorie.r 11urnntra \idar.runnrirtrfi'lror;1s!

rlaaifiqnrrraftfi (p>0.05) urilu rnanQ.r n{ r 6on raoriirq.rnirn:,j r fiondl,or.ir.rlrlaa'rfftp-

(p<o, 05) rdo riluu rfluufiun{ rdaala d.rnrj r.du rfiurfi'ulirI3, raa rco:aa ueioi},rftln:-

ni r gol r;f! Ljnuntrlunnirtrffur:nir.rntri rfi on (nr:etrfi : 1

rlfiulnrlud1u rrfi{1ua3;1n'j11u ! fl}rlNoJ,r\dfudiftP,rn (p < 0'0011

o.74g ia 0.914 ln./1o0 la.) 1au r olrr;luntri r f,onlo ualro ua:lt.rri2\olq 46-60

ft

ae, udufiuitorrlnrludffull t al tno:oa 11tl'i 5 uavnlrrld 4) nuirrirdu-

rj::iuf,arrudlf,udtoslnr0udua:Ia tac tso'roa0oetrilfrudfYu (r = o'34r ' 
< o'05)

1u{r.rur;lnrrudufiuifiutunarurir.ro rq #.r ui 16-60 d uilu rtrmQsr:nu1udlsorq16-

30 i uav 6l-75 s (p<o.05) uoncrntlunlliudsfso\r'lrl0ufifiulnrnfi tnol:iua: riu

iol1.1\trltuq3 ! r ornr:1u{vrurie.ra.lq 46-60 i nerlurr t iu':olr.t utuin, rufrlf,udfi'u

r:fiuln:ni l?rolriua;Io taa tnotaalrnnir r:fi'ttl :luritrnLnrra:6'a10u1u{{!

nudo'r sf,u1rJ:tlluOili'rnjr 6 n{l/loo ua. tr-j'rihi?tru 4 au ua:{-

0\r 12 nu d'r1un{li!!t:;u1er10uid'1n;1 o'5 rLn'/loo 1a' tfurt r Trur'irrfu ra3

rfhr rnrnrfi.r

:3nur|o!':n,rilud qc0arru{uf,uitfunm:Inrnnnrrlau totr:urirtrdl neru

ul.1 | fo1 ou1\r l!?u urnnirfir;{1fiu6fi'ur:;1ul rJtfiuf'ru1l n3a6'aqfiu1ud*1 unJifufudffu



?.,

flfi

t fluRnllq ru
16 Slljx 2

65

ilo{uvrr.:fiuqarasri 1nu::fiutro.:inellu6 l:nuqr:1uauu{ r 6oa t o f au t our:aJrtti.:{nQ.r
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lununr,jr 6on0 $a:1o $ag r;u'ie.:1nr0uifi'ul nrnd r {ol:i vnrlunun{ r fioa ro-s1u,

d'lu, uQ\r ua; 1o-nQr

?o

6o
50

rro

20
'10

?o
6o

,0
q0

,o
20

to

< o.5 o.5o-o'99 1.OO-1.rr9

lndni (1n./ too rro. )

TU

U-

?o

60

40

20

l0

ItJd I n11nl3c1uro\tr:i'uln- lud1u{iunua,rqde.r 1 fi'u

rig{'lilu
xqun'lRll 2526
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Ito
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I tto

to
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0o
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tio

to
20

10

< Ito 150-1?\ 1?)-199 aoo-22\ 2a5-2\9 ,z5o

&rolrrorol (!n./ 1oo!!. )

'la.rlo

trd 2 nrrn::c-lut o't::i'ul?, t aa r noronluS*unuunuo, qti.'' I n-*.,

rnnntlrr ([) *az llatst 1W1

i'arret $o3no!(18) l irlro.urirlnroudll rf,ndeo0lfiu lto 'irlrir rodu

0.59 !n./l0o !4. to\tO*! ue:1u{1nnjr:Sdrlnrluiqrdu t flu 0.79 !n./1oo ria.11n

n11finr1if\d 1u r f;nlnua.rrr rn0o nu.ir!::1fu56!udsii rdu rf,urfiufrjr rodu rlirffu 0.58

!1./roo ln. u"l .doortllrn{udrtrr0u6fiq'oduiru f,oorjlu:=u'irs o'8r-r'03 !n'l
loo !r. Bieri $43 Farrer, 1976(19) litrutrrlluauqtn'ualgtni nu'jr!:;fhrl-
mlulf.rui 0.5-1.6 s1./1oo !e. rrltlo to.rril 0.5 !n./1oo ua. r €untf,rj'r{'jrln r':
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to
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trlti 3 rrJoirsur;nT'rn::oT arorrrillnriu61u6*lrosnun{ r6on

rir.r 1 fiu matnu (7V) uo: rnnnfi.r (l-l)

tra'lnrSu6rlohi rarrel u"rn"" 
(18) linujr r f;ndro?\rti! iO Bn1lrrrrar1luo- 3gt

nr:inurq{rrd$u'jr r f;nlnu0nrttrainrfuE 4I t lurrmrru trs;25 t 1u rrrmQt nor-
witt ( 2o ) !neru{!fi'ud':cnir.rlnT 0u61u0*ufiu:gri'uls!'ufi\rnun {.rlifisirlilrf,nr:rrr
lrrluilnri r fhri'r6'n.rroieutsrrlneil6 cio:rfiiJ'trrlllr#.lnualud*ll r nlrr lnufiojrrirril
n'ir o.e lrfioir5nrrtralnrlui tfutunr:finnrnftfiuaudru:;iu,hfii6;1n;.r 0.5

!n. /roo !o. rtu oT ccclrjlfr flunr:t.ralnr0l6d$rirl'r
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cto 1>o- 17t - 2o0
17\ 199 22\

l,roCtmrrn (!n. /too uo. )

r rlo i torinr:nrcalu"o\trsiul! r aa t totollu{*urt o't ntt

r{rfiaairs 1 lfu rnnatft (l-l ) ua;rnru:ru (W)

Jelrif f e, 1969 
( lr) lir ruoioosfnr:ou.lrJulnn1rilinrr{a t du:ourlutu

r$urfeianreglnnu.rn.lr (Nutritional status) lulrugi:etitt Anthropometry

ro\r iJiil Loewenstein c etiltips(21) liinu'r1urfint,rlu{r5u r.uirar,tuutr

r 6r:oue{s!u[ae rul!fiu6fiu rdo rdodr.i't"nouoqidutu f,on;'ru tdoua;ltrJs1;'FlrfiN dslu

{rhullnonnrr t flurfiu prot.in calorie marnutrition (PcM) nslhiraeruot tiu
1ou?\tulunin\r :ru.rruflilinrrfrraernut tiu:otrrutudru iuffunr rn rrjllrol rl'rf,u

fsrmun:fn1Ou1u0{l r 0u r noriuonnrrclniutnrr nrirlhiuf,.rrutr! rsi'uatihd2{ilnt
f,urrnn'ir 6 nl! / 1oo le . r0udrutrqj !f,u.r 16 nu rrirrfudilnir unc tfiu\t r tts

udc
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rqun1n 2526ull

Jlltnd rnaraa
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"0. 
o.oo 4 o.oo. o-^o o

' -. 6q i 3o "J.- .oor o .r -

." d;{'3 l^-'""^"
o . 

tootP.oo 
ooo@ 

l.oc-5 'o

=*#"tfiii,;:;;,. ..'F.b$! 
-ij.'"'or.r . t'f ".ai *.o- ; . 'o

.ij'"r';fu;i o oo,oo

"..-.:'i ' - 1

a

a

o0

I,O

trrlu6
*aa.: ar rldu*uilol I n r!ud
I'ltt?ro$ ( Q ) uat rvrarru

(un. /1oO ua. )

ftuLr raa tro:oa1u{*!
(a)

Y = )43.51 + 37.7x

r = O.34

n=4I3
p < 0,05

o

3.0

?d_:

rrnr'rlrudfh:cfiu,:i{u6;1ni1 0.5 !n . /roo !e.
r"rt"r un:aog(18) lfinnr arrlfrrfird:c$i1.t:cf,uI! r nl r roroafi'u,lrr -

lui wirlu r inlriiarrlfufrrd ( r = o. ro) uilu{bqiilrrrrlfiuftud (r = o.za) 1u

nT'rincrafitd nujrrflurrhrriurfiu ioLinuarrlflfrrdlu rf;n uiqc latlrd!f,udldaorq
fsui :.s OdulrJ rcfiuls r nl ry,o:anrc rd!0uruorq r#loud rauru.rlrli uncdr,tm!u6
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fi rfiudunr:.ror q rriu r fiarfiufl r nai{r" uu",r1i 
( 2 3- 25 ) itfi'uto\'to'tnu61u{oracririin'ie

1u{rtiu 
( 26 ) 

rosfl 1rfifl B1n{\tdiuu rdu r fi ueffu r :fi'uoot'lnr0u6lunucrnanrudeirs 1 16'

uan.rl i'lunr:rrrd s

rdomrnlqr8udtfluar:da:arlli1ul?,riu Takahashi u""oru"(t7) nuir

0in10uA ze t drrlfir'hlfu ruir-'taf rtl tJ':flu rra;6n 44t 1':!ltttY!!!aar{-r- llaljl rj':iu

rsriur: r thrl rjlfrnlo'Ljir n'r:trrninlilu6 ! findu tr rr: lilticrnrtr o'rnr': rrirlthio a nlad

ntrsrntalJl :f,uti r fhrneui rla tr:r cfinlroirrrdurio u1u'j'r'1fl1s ?Porter uuro"" 
(")

l,i'finn, nr: rdldusolr:fiuIs taa tna:oa tdoscrnnr:fiuorrlr.t l nulriaufiu'ldtua:vlos dtr

luliqn roo nfl clllrtraarno':aa 250 rn, udatanr:frnY'r Livru'ir'::fi't1a tad tna':oa

r duuurjorr r;i'utolla t nt t na':oa1u r 6anu tq u.: 15t rvirrfudl6q'rnorn..: 
(2) ui.,ai-

fiqo:16rrnnlid.: r n:r:riduluie.rn'r o rro!a,rn a.rstrutrt dltj, rdalarocte'oroaqtt

l:filnrltudnr:6u6ra r r u.lrud'bi1ial,r1fi3ru'ir arc r flul illtidon r:i.r t n'rr clitnrludneu

luirrrnru

n r:fiuorrr:ti!n':n'io!'rid!iferia ua.r rdai, rvnilfr:iuls I ad t qo':onana'o

run:nr:"lrilr:o'rr r':dinrn"lsflu'hidlfierrrn ( Polyunsaturated fatty acid, PUFA) 1u

tl3:r1oq\r filvrnilf::fiuinr8u6"oiiri. u 
( 29) 

lunun-rn rnflodeulnqioull{ri'rlulnilu

nr: lto, rT r rlri rdoi'r:sfiu|a rod rna toota:lnriu6d rtidluuth\ Lhjrcc tfino'rnnrt

h?11guc1n{nilunrr ltornrr tfu.rd:cnr: ttue th{adl 1 dni1fr:1fi'u1:r rad !taraa

Irjduus a.rki6o nrr{urln{ ner!ralanuacdu 1 Ff,ara'ion, tt duuu a{ga.tt:fi'uls taa-

rno.:oe rdu r urfi'u dslununrn rnfiatur.rqr.rqn{tiufi.r{nqrruat {11ru fioro tduar t1rqto.onr":

u'r cf,u&, taa tno:oaq.:1i

lufruflc{unrsfiuqmani tdotrrn:;fiuIo t aa tgoroaua:lnr0ud' :dunru

oT qsezl rn rurr"lu'u1!{o'|q:rrdalarnr: rdolarqlrninr ua;liaEuru'jrsduirenrds

rlun'ir " rncornplete Penetrance gene" dlccllanooon tdodorqrLrndu o'rl r f,ulti'vr'

dudninluneuqln-r':ai. s'!nT lud$a!1{J r o![ Ino.,oa c;!nr:nistuld'fidun lLarq rrriir

nrT ud:rfiuifi'unr,ir 6onc;lJ{a rrugn ucifidlrurliiJ-irluairaQtrr,it lon ro as5::fi'u'lnrllud

$n:Is r ec rnoroa6s rriu r lluelfudrulullrencSunn 
( 30) o.lr{ufiu6sosfnriu6fiuIg raa-

rnoroo uoni"rnqvduffun, evlnguen, ruir irc; rdo!qT n!6uddneuqu: zfi'uto\Iti tac-

Iroioa$a!1nlnu! (luntfidinr:ffs r n.: r;i{uluirrrn1u ) orjlu roci fi5nerlfrurYudfi'u

nlo! Linkage disequilibrium ( A ) ffu
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n1i1\rd I irfirnarlraraOn I I fi?1t.trdu\t luurLrslt.tiJ (it t s.o.) oorln
lnrni lsol:i ua;I!ralrro:oa utisn'uarq*a: rrn

g1!o.ltl
0

Itltt riueu lnriluf
un. /I00 la.

b:nf, r,uo l, :6
!n. /roo !a.

Is r aa rno'5ao

tJn./100 !4.

l-- I5

16- 30

31-4 5

46-60

6I-75

7o-90

g1u

lrE.{

g1u

11q.0

11ll

d,lu

$!u\

?t1u

lr0.l

g'ru

n0.o

{'ru

lrQ.o

11tJ

72 
|,ul

'o' 
I37 1

I42 
17el

,t 
I

::l
45

56

10I

I9
24

43

3

I2
15

0. 557!O. 389

0. 598i0. 193

0 . 588!0. 372

0

0

0

0

0

o

0

I
I

0

0

0

o

I
o

**
769!0. 383

l**
869!O. 348

8r9ro. 365

**
92lio. 390

t**
935r0.375

9281O. 380

*t
878!0.417

* **
09lio. s18

039to.535
**

81910 . 37 5
* *t

98110. 357

91110. 369

@

996!0 .444-
***

005!o. 317

99'1!0 . 326

I17.69!5 3. 78

L20.72t59 .31,

l19. I915(r . 72

120.72153.131"
a

t-ll.4718r.ll'-
115.81169.53

G
13t. 04174 .96 -

(a

L22.A4!64 ,83-
L25.4t!67.70

**i
166.46t78 . 00

*
t65 .A5!92.6'7

L65.76!a5.97
(a

120.15r57.21-
*

L66.8'l!94.L9

146.23t82 .54

156.66191. 30@

121.33!44.80@

128.40154.61

r44.5L!35.9'7

747 .3A!34.20

146. 39!35 . 50

{o
t54.72!30.72'

**
]69 .92138. 5d

162.81r35.78

L94.16!52.04
i**

190,32134.61

r9]-.7I!40.52

183 . 86i4 3. 19

200 .42!40 .32

195. 35141 . -: ,

176.21!43., ,
**

180.91-t55.22

t; (- 'l:49 . 91

*
19r. n6146. 30

**i
zJz. Loa Jo. zJ

221 .06!40 .23

lri!truaifi'rp r rJluu rflotlfi'un{uo rq r-ls 0 (p>0.05)

P<
P<

o. o5 rrJ!uu r ftuufi'un{r.rar q 1-15 fl

o,ol rrJluu rfluui'unilorq l-15 n

o.ooI ! luu !ftuufi'unilorq I-15 0
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ABSTRACT

Nantaya Chanarat I

Prasit chanarat

Suchada Tawarat,

y' Ser,rm cholesterol and vitanin E were studied in the rural and

urban residents of 19? rnales and 216 females including plainsman and

hilltribe in chiang Mai. serum vitamin E level belov' 0'5 m9,/10o ml v'as

founa in l8t of total subjects : 36t in chil-dren | 131 in adult and l-81

in old aged grouPs I more frequent in male than female group (271 and

lot), The average vitamin E levels of Thai children were not signifi-

cant differs from those of washington D.c' {p>0'05) ' Both serum choles-

terol and vitamin E levels increase with age and higher value was found

in female blood grouP A. Serum vitanin E has closer relationship to nid

arm circumference than to total Protein and albumin levels' Relati r'-

sniPs bela,een vitamin E and cholesterol were closer in blood grcup E

and o. vitamin E also show close relationshj.P with trigtycerides rn

blood grouPs A naler B male and fenale, and O female' It was postulated

that lowering vitamin E level is the consequence of malnutrit- - ' Be-

sides thatr it is possibly due to the Iack of vitanin E carryrng IiPo-

protein and,/or the decrease in Fndogenous vitanin E synthesis? as well'
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o.5 M acetic acid r 6i'2u lfiJ sAs 1 riru tunr:dl pu rlirffi.r 4'g rt i'r*trfi':lid

qon {0 r f,r rfismnrluu'rl du rol:nouldrfiulrirl I rftieudrulelto': l M so-

dium acetate s riru fil I M acetic acid 4 siru un: sAS 10 6i':1. tdoir'raru

I n{.: u6r n:arulcnoufeudruleltoliln&r 50 riru f(l r M sodiun acetate 8;1u

alrnlu rirclrt3nru sAS nllrj1riurn rfiuno rt;l{fu pn lilirrirfiu a'g i"udeuar*l

,,o\ I M acetic acid t riru fiu sas t rieu uirf,slidqr,mffisl I f,u !'rlrriruun

ncnsu iT runlnit.rutlnouirrlnt.u1!1ft1q161u I a&l qari, luixrrnverulil:tultln'r

dialysis fiui'1otiu r ilu uirvrilfurit r0urrfieut! lyophilization

Blue dextran absorPtion t rdouun atbunin oanl'ln AFP a1nn1.I

nmo\tl; blue dextran ne!{fuld:ftrlu6;mriruit 1 fiu fio l:5, 1:lo1 r;15 16v

ere lfbiutqvrf rllriou lGnr:n'r1i
(13) 

$un AFp oonqrn{t*ri'ru trn-'
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1a2o rrujeddn:reiru r:I0 lfreranrr alsorb lifidqa i.rli1d urue dextran n?1u

rrjlrjudairfrlne':vrnaorrdol oyalu blue dextran t ln . 1u 0 . 5 le . PBs, pll

7.4 ,rd!fi'! 10 !n. !a\r lyophilized protein do;aruoqilu 1 un. pes ateu1ri rfr
nul i'; ri'eui't r.J'l;it id sz' s uru 60 urfi lna rrdrnaorqn 1 15 u.rfl u6'ru11rJilru

sephadex column

sephadexc-2Oocolunnchromatography r uleieuraldlirrnnr:
absorb iiu blue dextran tjld,tu seFhadex c-2OO colurnn (2.5 x 55 {tJ.,Phar-
maciar Sweden) fti equilibrate liriouuiei'eu pBS, pH 7.4 dlLrdr:.rn,rt1narar:fi
1il,i' zo !a./irrJ. r fiurjl,tioon!.r (etuare) uaonog 2.5 ua. fndilro'l rjrf,urie u

ln{os "p""trophoromerer d zeo trn uil rj:tud1;1uun'a:ei.:lluvr'-rti r firiudu ua;ui
l rJnoaor.: drrul3qn6r:orr erp ieuai double irnnunodliffusion (DXD), imnuno-

electrophoresis (;E?) $ac disc electrophoresis

,{an1:r'|aa\

n.r.rnnnsna! AFP e1n cord serum 50 la. d.ri1rj,:fhl.:r! 3,000 !n.rlrg
nouiru atbumin 1r950 !n. ltas globulin IrO5O 1n. nffrqrnnnngnou f n {.: rri'e

116o'l rj':frufr.rnuo 3OO !fl. rf,u alburnin 2OO 11 . ua3 globulin IOO !n. ua:tdo
uil! absorb i'e u blue dextran uasdru sephadex G-2Oo tt;? qiti'1ul;lthfu 20

Haqrnnr ruil rjrfildl irT nnr:nnr!no!rror absorb lrtairu sephadex

G-2oo colurnn arlr:o uunljrfiuoon 2 dru 11ud r; rieuu.:n rriuoieuaraltros arbumin
blue dextran \iaraoltio specific anti-AFp 

".rurn uau oieudco.: rfludeutos AFp

dslriarauencia specific anri-AFp 
".t.rm f{$ciuno 115 zo-ao (fd z) rdolilrJrfiu

lunaoad 26-34 r1!fi'rJ (No. r-9) uieltJvraasuffu anti-hunan serum nujrlirfil
rfon:nourau (fild 3. nirld 5; ua; rdou'rlthr'r disc etectrophoresis liri:torr

'l rhtu rfius ril rlue 11.d al

nr:n'r6'nrroieud rru"salrs,j,rs btue dextran fiulrj:tvnuir rdodnldeu
go{ blue dextran rioltt:ltu rflu 1:5 Lja.ur:ouun'lrhtuooncrnfilfi (1ild 4) tdo
fnrroielrflu r:lo, l:15,snr r320 c,ru,rlo ttunl d:fluooncrnfi'ulf r fiu z oiru *"rd
l: tO uunl 'riuoon'litr rludqn
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ex -l :-

1fi1 $dt\ilalo\tn'l1rlun AfP ofl nl'ln blue-dextran albumin complex

lauairu sephadex c-2oo corumn druu':n (first Peak) tiu
blue-dextran blar$in complex ;i':uliaa.r riu AFP rlaond f fi\t

9 uhrLererfi'uain{v1i'[unT :vrnaosriolrJ

1tr:o

ain, :d!i r nlur me 1 iu 3qvr5'lur: rui{uf 1 nuo, lfuqoaltfr vr'riru t n!fl ini
!o\ ArP funounri puriflcati.on tj::notr6ru saLting out, absorption Ia;

molecular sieving rdo.rlrn ane fir1ocr:rTfilui, un.tnnn:nou ! niaufiu albunin 6ofi

isoclectric point ua:iiutinlu r aq al ni r fiu.tffur rn fi'rrriu rdonnv,:nouri':u arnmonium

sul-fate fi.r nrp rra; al'bumin {t:nnn:naulrir uilu Travis and Pannell(tt) nria
btue dextrar! I qnrcluf,{ulifi'u alburnin liuod,r':fi (96 t) lra: n'uri'uJ :fiudul;r;1'!

riniou (2-6t) rrul{udirr r 6onf i u:-,t. dextran !.rriutflttun albumin oonllnAFP

e.rnnan,]rx nao\q: tfiuir blue dextran {,ineru r riutiuq.: 1 uanlrnl:{ufi'u albumin

ruie dr{ufi'u arpliieu isciriugio.r titrate r d o!i1it'*r: raieudvio trur:

84

r dor:1i\i:Lr{ufiir arp ruird6'n:rdeuto't brue dextran ciol :fiurfu r t ro lfu
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ilf,

aa
tiliunnlt lil$
15 mfiril 2

ris.r'liln
ilqun10r ztz5

Itli\| doubt e i.munodiffuelon pattern ro,o afp d
rrlullilunrord I irr t6 (lrnlil t) c = AFp con-
trol $rcnllnnr.rro.rurielq i specific anti-Afp
seru! tc rguirlnneorr1tire identiry ffiJ control

Uft.l iruunoelectrophoresig pattern !o{ nonnal

adult seru!r.(J.) cord serun (2) atbunrin-AFp

, coryIex (3) *lpoled peek l. (4) *c: pooled peak

2 (5) luiorrnar.ruirvio.rlri antj.hqean ser,un r: lfrir
rntlhunan serr:n lrirfiatfrrlnoufTu pooled peak 2

t:d z
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udl\ disc electrophoresis
albr:min-AIP conpl-ex (B)

'l ':fiucrn peah 2 (D) q: rfiu
riu? (D)
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D

patteln. cord serun (A)

lrl:tuq, n peak I (C) |la!
arp d r r,!ullill rJ:filoqj rn-uwfi n

ln4

d'rrrrieud rrrr:lrtiqrr ua:1iins'1tt! r eardlf brue dextran {ufi'u albunin !!c:qoi}r-

Qld rnur:arieu nrird rta, go'tnl: incubate oo urfi ualniqrrruQji 37'c rru"rtcudql
brue dextran ! qnrarrlf,{r.rfi'ul rJtfiuur.raJr.r'lir tiu !fiu?ft! Evan blue orc rflulilli.jr
nr:{utrorr blue c.-xtran oTcriful luriuo\r rfiuefiufili rdo blue dextlan iufiu
albumin uievrilfirfia cornplex ruraltqi blue dextran firiinrlnlu roqarJ::lro 2iru
lrtg'rur:otun albumin Eanr,ln AFP li lnult rnolecular- sieving chrornatogra-

phy, sephadex c-2oo tifurrrof;i r !T carlain {ul,riuunar:raui'ua'rr rau!{naao'r

Intu! AFP e1n ascitic fruid nrn{rhul:nrr r5rfiu 
(14) lnroi',u ascitic f}uid

rir't r.Ill sepharose blue dextran column lau drrlu ascitic fluid ilrlfiuo{
$arunOn ocfunr: puriry {rrd.r\iris0tfuin lleis,ui{udU cord serun uilrnnrgnos
rorlrl:tut0adu 1 aonlrlriou lfrndoronr: albunin-AFp uiri.ruilr absorb ieu
blue dextran d.li r l:li'll ofin -ir



.a?. trnuflnltI rl
dd ealJfl 15 0'rjulr 2

r ilgi'lfil
?rilBR1n z5z5

B7

elnaren,r.rvrnao\rldsilsos r6n$rnrraor 50 ra. rnlol arp oonl,li 20

lufl. dsflu'jT lfHaoonrrriouurn fi.rdorc rdo.lcrnli0*lqen rSnu:nnaon d\5i;ffuso\
lrp n'irrnuie rdo rfiurfiunoudo{1unt ri (orq r5 {tlarri) ocfutir rflulJli t.trjrc:
U0i!so.! rfindo{1unr:iorq 15 drhrri rdosrrnrrultudLimu, ':nnr0dutol rf;noqilu

a::lilii.rd's'r r6anldodlso\ r fi nr.:nnnon
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ABSTRACT

PURIFICATION OF AIPHA - FETOPROTEIN

PaKorn Thaiyanan, M.Sc.

Sanit l,lakonkawkeyoon, Ph. D.

'serurn alpha- fetoprotein (AFP) was purified fron 50 ml of
pooled cord serum by means of arnmonium sulfate salting-out, blue dex-

tran absorption and sephadex G-200 chrornatography. The final yiel of 20

ng protein was abtained. The purity tests for this isolated ptotein
were done by j-rmunodouble diffusion, immunoelectrophoresis and disc e-

lectrophoresis. The result of the first tlro tests showed that no pre-
cipitin line hras seen when reacted wi.th anti-hunan serlul, lrhere as only
one line occured srith anti-AfP serun. The latter test one single band

of plotein was seen. These tests indicatedl that the isolated. protein
was A!.P and highly purified.

' thi" study was received fund from chiang !,!ai Universiti.
**

Department of Clinical Innunology, Faculty of Associated Medical

Sciences, Chiang !,tai University.
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""fi"dC
nT trr'hlrfluluriiloiu d\ 1rut61idiloslg lad(ponceau s Dye Bin-

ding Method) rrlfrrirq.rni, uarinrrlurnirsqrnlilnrnaol:os0fia *oOa

(rcA Turbidimetric nethod) oJrrririuailfqnr.:o0fi rdoa'rueolnulriifilnr-
nnol:o;8finuo0n au6r ult"lrif,rjo.:1?t roa lauft nean .deviation rr,irffu

16.56, s tandald deviatj-on of difference rrirfi'u 36.539, variance

so.rrir,oduort unnrir.r rlirfir l.osa, rir t test r;1riu 4.532, drp<O.001

( rdariurunrrnncou rrirfi'u roo ) urirdottrn':fliAlbslg rod Oa'1,rldtJiftr;fiuf,
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a. r0liiuel{rfiu! lsnronlzi oiuru 1 !ai6n: artlunasa urirtiln:nou
i*nrtlnnnan aal\i'r{rfiu

o, drun', rra'rl,. rolunrrqnnfiuras (absorbance) vr' 5oo urlu rrtn: fld
r fiadudr: nslitiqrunq0rios r ihr r rar o dr'lus niuroaratikil auldarn -r;rosuau l0im- r0ui
(Lanbert - Beer Equation)

$!1U rxq

nr rvhn r:unaau.ii rdal i'dr1*qu.:rutiil thl oq.r rfiuh] i'\d fio

(1) tird.rlitnreofiae ru r dliuto.rl thfiuq'in jr ro ilf,an5!/ rffiin: 'hivri

d'r1nu'hid.tdr:n:eqliueu 5oo 1l1n:iyr: r fiuriiurln:naol:o:O6n - tloil?r roo zin
r rilr]u ciueu 50 'trln:6n': rau'lf rirfi'ufi ui":vricioc,nio rr. 6.rio o.

(2\ 6rii.roi'rn':msnrrl rriliruqsnir roo Sa6nfu/ra0fin: r;\;tfiu 3oo

I)ahnfu / r a0in: 1inidilauvr"r1fi r ioqr.r r ifu z r ;'1

( 3) ririi.riiw:e rgne.u rirL'ir.rqsnir 3oo 0a6n5!/ ri0ir': sri\irfiu looo

Safi nlrr / r n0inr'[frnici'-]l aurili r 6aq r': r iu to r ;r

,JAn..|.:vtnaa\

nr :flnnrrir1 rjrfiu':ell nui 3'li6rlo!1s r oa

uoon 1inafis uon.rl ilului r

t.

rU3tru r fiuufi'ui61n:aeal ro:ofin

E
t(!e
:
7Ft!
CO

GJ
6
G'E'

?
F€v. ttt .F
ta-
FP?|c.rr :,ac-cts

)00 400 ?oc

+irlrJrturer (laEnlu/ rr0firr ) laullln'rrraol roc0fia tro0a

r r-Ftuu rgluu+iT l rjrlu:tr1rrul6lidrjollt roa fful!
lnrnaolro;0f,a soQa r'ru'ud.rd1a.r'21 sd1fiil loo

roo

dr
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Brilrici r il1 ! r do'r c rnilhfrun E rgar rdliltiljrfild.ru"rlf r fi aaLi ( a )

dhlunl.r$11Uifiu:lrluiilsfruild\ lnultldarjosl?t roo n'rlnunnn:nou

lrJrtlu ua:dtlorrls roe irulntaaol.ro:of, n, uoon uirovarunsnoudluriiurir.rorir.:
o'ou infrunlrosrjollr roa ti soo ,.1u,rtnr(3)

5j!$ail6n.1i

l. i'rurahu {unr rnrrlll'roI rJ':th':lrlo!161d6ilo'tftt r oa

n. riiurttorlu roc ala,uddosls roa (Aldrich chemical co.,
cedar Knotl, N.J. ) aiu.)u 40 n5rL "luriiniiu t Anr

?J. rii urln:nao'l:o:ofin - tlorrls roa gfi; riudu ; arclriiur o.r-

f?t roa qiueu 20 Ilafidn: fi'u;i u rlor:fiao'1.:o;Ofin uo0a ?rii 3oo n{!/anl qiuru
980 ! a66n : rii u rdarl r r o r fi l 1 i"lil 6n a r u r fi oudqrrna$rio'r

rr. i"rur1n.: naol ro:Ofin - rlorr'lg rod g€n !ioe1\ , nrauriiurlnr-
aao'l:o:8fin - rjarrlg roa ?rin rrildu aiu"u too Saa6n: fi'uriiniiuciu.ru 9oo !aa-
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an: riiurdsrurrn r 6rtillili'noru r fioudqona4srios

7.1 niri/ In06nl

N. riiurl,urfiu!'lan:onl{rri 8.0 nlrl /fin:
e. riiurlJ:tluurnrludia r nilrir r 16O*ldyr:'rui'r'l rJ:fiurer *Juou

o. riiurl rJ:tulrn:Sruugn rtolr.r : r n:ull ao1ririiurl rfiurirn:-
lruu0n rrilriu u'r!r rlocrrrlri,li 40, ao,I2o, 160 [ar 2oo lofin{u/ rrr0fin:

1!r1

n. I trtu!fieor$fi?dinitl :flulrn:trru fio naon s4o, tr., SI2o,
sr6o, szoo trisdt:rrrr io naoa u, f,'2oJ1ln,ruQr.lqoorn f,a 

'!oon 
c $ds Blank f,o

'taoa 
B

rr. .lilriloi'.lurl rfluurnrtrruv0a r 6orrl dsdryr.rrl ua;riindu q'1uru 50

1l1 n:fi nr a.tlunaaasfrrd r nlollirrruaifir
a. I iui'rurln:aao1.:o:8f,n - rjorl?r rod {Orrtioql\ riu?u 5oo 1l-

1 nran: a.rlunn'a;naoa laubi rr]rfi'utl

\r . u'rnasafiluunl'roud a , soo :ouriourfi r fiu rror l0 u,rfi rri'rtrnrii1t
druuloonTaulitjrl sroilU r tjn eieudr'rqr r €un:nouflras
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!-I::3!!t-

a1nn1ln'r1. .:flur?ulnul31t rneol:o;0fia uoOa r rLrtuu tfiuuti, dliiYr,tia1i

6tlor:1g roa (lul i) rdoi t nr rsrinrne rld!f,lrd r.rallfrlirirri''rd

Correlation coefficient = 0.98

Linear regression equation y = -20.05 + L.22 x

rdou1io1afi.r 2 i6 i l n:'rzfnr nrluu"ni"on'rsafif, 
(8) l aolririrl r]rf,u:eu

llul6"ln'r naol:o3ola $oon auieun'rlj:tu:eulaul!"lridrjo'r1rt roo 1;'drfi.rd

iT t odogot!at"turrnncir.lr,o.riG#.tco\ (mean deviation) = 16'56

dr tdr:l rlurlrn':!'lusa\t}11:J$tnrirtrto':l6rftreo'r (standard deviation

of difference ) = 36.539

variance to.tti. todua""u*rnsirl 3. 654

t test = a.s:z i'.:riun r rx'l Proba-bility lau1{rir Degree of Free-

ilon = 99 r*uir t oqin".rnil O.oOl fi.rfu p = <O.OOI d\lldn.oienrt..lrj:f,u'reufi.r 2

'i6 unntir'rlfuod,r\!gucidlyx1\tdfi n

a.tnnlti ! nt,rt;a.T u$"nri".td lg16tr-to.r1q roa r;1riri, gtrnir uoc[anti'1s

fiuoJT.r!fiuaifiqvr1\rdin11n161nlnao1:o:of,n uo6n ur'!:T ul rujrnr ri r n:T cri rl ttu

:eulaul! liAlo'r1s lod lfiJi6 KjPrdahl lnelrdu*r.rdffuf, 
(3) 

1un".:n.1'Jtflg:eu1au

i t'[]a ilo.r] s rod tr!i1a.o luie:lar:darur:odtffuuoarlfu1i 6.[iruneu nrtd o'r]g roc

qs{ufiu] rflu':er, 
(3) ujl6tnraool:o;qia uoga, naol6uo:ri11iar-r1.iu rill"tnnir

uoaglu rdo r fluuriirfn ,ri"fi, 
( 7 ) *n;irfflitv rr1drruur]as1,.l""rqomq0 

(r) ainiu luro

airroi.rnrecdlflun1 lytndolait1o\r'!?r ron liilluro O.O5 046fin: uil!1n':aaol':os6fin

raon lfrltlror l. o oaAAn.: i'trtunr:nlJll, rulJrtuluri'rlnrlunf.rlaur-i1ifltlsrrlt roe

{.r r itui gdinirttln:naol :o;ofi adtlfiurr

rofidl':;1\t!!

1. Schrieverr H., and Gambine, s.R.r Protein turbidity produced by tri

chloroacetic acid and sulfesalicylic acid at varying temperature

and varying ratios of albunin and globul-in. Aner' J' Clin' Pathol'

44 z 66-l , 1965 .
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ABSTRACT

COI4PARISON OF PONCEAU S DYE BINDING METHOD

WITH TCA TURBIDIMETRIC METHOD FOR DDTERMINATION OF

PROTEIN IN CEREBROSPINAL FIUID

varunee Kietduriyakul M.Sc. Sc (ASCP)

Podjanee Kottn]'pj- j M.D. 
**

Krisana Chu&roengsri B.s., MT (ASCP)'

statj-stical anaLysls of the Palred data (TcA turbidirnetric
nethod ninus Ponceau s dye binding nethod) gave a tnean deviation of
36.539, yielding at value of 4.532 (1 = l-00) which shons that the bias

betrreen nethods is statistically significant. Judged fron the lEireal
difference analysisr the Ponceau S dye binding nethod gj-ves values that

are bigher and statistically difierence from the TcA turbidi.netric me-

thod. But the good correlation of the Ponceau s dye binding nethoal and

Kjedhal nethod has been proved before, Because the inc€nsistency value

of the trichloroacetic acid nethod nhich inclease when tenPerature in-
crease, Speciren for Ponceau S dye bintlirg nethod is 50 Ul instead of
l0O0 UIr using for the TcA turbitlinetric nethod. So, the Panceau s dy.-

binding nethod 18 the better methotl for deternination fo Protein in ce-

rebrospinal fluid.

Department of clinj.cal chemistryr FaJulty of Medical Technology,

Mahidol Unj,versity.

Department of l,licrobiology, Sacul-ty oE lledicine, Mahidol Un.ivers.ity.
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i':cr::m rSorqulnr:ri en.r.
qnlnri o:'rufl9fnJ lm.u.

unfiruo

flns, :;fiuo*rif ndu roa rro r ralunudniqiuru 395 11u'lnrfi'nutja.r

lrnittorr eiqgs 'lieir r odu0*t1ndu lor rha !:d 76 t 12.8 ud?u/!a. d.rinnr
fl'unu nt a najl6o naju{lrtru rfiaolfunT:.rru, rraun: r0u!1mi ciue! 2o2

:T r n{:.r{rlo-rn l donLiurianrnrn-rn{rn{n r0urrlnrj r'ruer 120 t,tu ratflnfinnr
unrnriqiueu 7: :TU fi! : n{uli'rir roduO*lf nfiuraorrar':a 73 ! L3.7 '
79 t Io.5r!ar 77 ! L4.I nieu/rLa. nrrja'rffir

rtrnui

1afiu t oa rro r:a r flu r5u1srjduunlirrn{*lgo.ri'r uacnu riu ltucoproteino
riinrfnll raqarl'::lJlo 3oorooo .:r!1a 95t rjrsnouieu a - 2 globulin ttn3 5 t
rflu aluurnin(l) lnduloarna I roflnulu0{ld Iflu non-specific n.to pseudo nia
butyro-cholinesterase 

"nzyme 
dsdrurrB hydrolyse acetylcholine l6rdu rnur

fiu specific lo true chorinesterase ( 2 )

r:ffuso\rIndu r oa rna r tolu r donarlrrndrulun.r rl0cdul:n d rfinqrnfiwo.r
uT riruuauejlooiunlu*aa r vlo ua;nriu, ruvrli rdu{crnu"lr;rurtu.:vYrraa.rneiroonqu 6fi: -
Jrrnr:ri.rrutar r 5u1si1nf,u raa rvra r:a vri}ir finn,r:nii.:ro.ro rrlfialnf,u rfilorn,r:fin
,i-.ro 1 du 

( 2) 
rdan, .r;fiuras r5ulor.il:vru-jraniiorrn-jrthfi

OllfiurJ':: tvrr'[nudflrynrrolnr: r finf,u r do\c.rnureiluaw{loo iunlur,loa r v{s

rualn{rLn riu r ru l fluo'rueurrn firrluu.jro.rnrrliluqtlfi r nqernn,r rliurrirrua.rLinnli
?oN !nun.:flr ua:7utonr.:biar: r n0rl.:: rnmd rn'uuharufr.: ro.r 

( 3)

nT ru r':;fi'u1 adu ! 06r !yia ! rd1u r Aon *rurtnhiigqfiul:n *a;tir u'[uniryi u1-
n-fi-oli(4) 1i'lnrrfin*rJa.rl6nr:i r n:r c;16t0\ Bi99s u"rn*=(5) dlrfune:rr::-

r'r alg1Ot | "gilani no:uvim ga,rani un.rlvrurfru r{u.rl rd
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fi'! rdulerJlu r6onrai alf,r;1 1nu1{fl*ruvru 
(6) 

nu-r"tn', -r. r; fi't{ill ndu r aa t o !.rddyri

16':en r5erra:rl:t dnni1nlrur 3rJ'ro?o{a'r:fiu'lu tfian ua:nt':rr'::fi'u r 6r.r'tstrid'[u rfiorl

dso:!ilmrrnr: rnn vari-ation rdatornnr':'hiar:fi'urfianu6.rfi'eci,s?tflnff,(7)

'[ i!{uin rrur':;fi'urlnfir:o sd*ul niu ! ad rra ! id'1;irnnrier:fi'u (6,8 ) inq
'::a.:riqo.:nr':mnoordtrs6'asnr:rer:fi'uO*ufnduracLvro!':dso\nurJnfinarunejuraaT uardn

ludv,rin r0u':1rd rfiauhrT '[i r flurieilnglairiu fio.rrJfrffiar rfiuiu ue nrnitrOfi t eznrani

no:unrunrani !heiuurd'sJ raur'l rui

599 u a: i 6n r':

nT :r r::fiu1 niu r oa rua r:afi'ourlatrrnldzos Biggs $atno:'1 lnuhi6:l
ur4u a.rdri,r liA{l o. r :.:a. ':':lfitt working buffer- indi cator solution 4.2 !4.
!fi! substrate (151 Acetylcholj-ne bromide) 0.2 !4. r 6r.t.ruaonlall# ld, fi'u

a'ru Absorbance fl waverength 620 nm. d.rnaont naaslin'qon4ii-{a.rdrunt rl riu
tosfiSnnitndr ldonrr.r :o urfl u'erir o.o. ridru'ldurfld :o nrrfeuu,qfi o +a;uilj
rtFurlflourirlniu!odruat-da1fl standard .u.'tt. dnili a:'liri,lnfilrroatrat:dIfu
nrieoeia ua.

rFufieoJes ldanrrnrJr:t,n: 3 n{u nuilu:norn{rrt1u |6an1;fi'!f1\ 41-

r,Lrnun: r6ur'lmi aiulu 202 :ru nairdr: rflu ttret?,'ru;1u nrild z orn{u:-orn r 6on"lf'fi't

dr1n1{'ro{\:$Tnrtu.Jlrt; ufilzruua;nflps liueu l2o':rtl uo:nrilqrt"irurrlutinfinu,

runnrifstru*o: uqs oiuru 73:rr

Adn,.llytnao{

'1,fisi, roduc*llni tad tna t':dso\rnurJnglun{ud r lviefi't 73 rni.ru /!4. a1n

oiurufisrrn 2o2 11u ldru rtiu.r ruurlrf,.:!1u r3.? drqsqadriruli' rro nrjeu iTriiqn

.la r.rrjea uciiiru! rnr:!'I; fi'u1 n6u rad tno !rauqjlud.o oo-9o rrjeu (ftyl r) firoJT 
'r

n {:rd r flfutr ufisnlnso r qaqi'::nirrr 17-49 0

reorj, .:n{ld 2 rih.r{u3r, n r 6oo'[ rifi'uanrnesrn{.r rrTn rourrlni 1d'dr roduo-

*ulnfiuraarvrar:or rfiu lg t.tu'tu trnqiu1ufi.Jrun l2O 11u vfrvruua: r$rr geieu rdutr

r!u!1el:!1u ro.5 ::fi'u0dr:l n6u t o a tua t'raX\tqn Io9 mj.ru aa:ei,riiqn 55 njeu eieu

rT niriraqjluri-:s zo-90 nrieu (1Jrl z;
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r ihrfinfinnlunr4r;eiu?u 73 rTu frtrurra:nQs nui,idr
nrieu eiru rd!.t rur.,lr1n.,!1r.1 14. 1 ,irqsqo v21 tti'tu tir

::|iv6*u1ndu rad tno t:dza.:filoJrsfr.ra, lneiu 1ri'rir r odul ni r nurlffufio 73,

ig \a'- 77 nritu/ra. nrlahfi'u ci, roduzo.onq':.,d r tiinj'tin z n{l rSnioo oeo tiu

rrrT :'jr 1un{r.rddrulqiloron tihln'::ln: tta;u'r.:aieu tifus'relitlreur lonradq:duf,o

lo'[6luuTdrsrraslunilr Anticholi nesterase d.rftliuLitr'uoqirln j a.la!!rnnirdn

corrn ojr.r o:drr rnnliirlunild : rirq.rqndtirutri6sfis t2z nrjru orirllrSnrrrir rodud

'[ 6o'rnfi.raT r.rnojlfi lrirrnnrirsfiur.rrnrfn

'[vrl rlrjua:anr; 
(8) 

lrinrr"fi'ulofur,oarvta r:a1u t6on, {!il rarnrir [43

rin r6anunslunurlnfi rr-ritFilrolafiu raa rrno rrad; nl6lura'rari'r sa:d*lhifin, rurrnn-

n'r.raifiqrn, .ra3fi tra:Liunnri, .rfi'ulu::njrl rvrqdeu 1qul#rie r odo{liurrn;norarirlnfru-

rad lylo r':d !;1fiu lo2 r 23,8 $a3 116 114.2 nJ.ru/!a. nelaifitt deu eiggs 1;
'r4 r rir r odusorr'rarairlndu taa rvro I rdlun! flfl 92 nu 1d 88 t 2r nrjeu/la.

nr:nr:;6uoir.rlniu toa ttno t rali r dln'r1ua'rzrfiuinu r nrn5?trfifi re?tarani

nru:BnrnuFlroni fri:runurrra fs srn'i n.n.zso9 1nuaurtrun""o"" 
(6) 

1nulirnnnirJnfr

diqn ao ntiru ri.u:L.noqjlu,ri, s 6o-co nrjeu 11ild : ;

nr:T td I r rjluu rflorli r fiu8rnrt:unndr.rza.r rir r oduE{:l nfiu t aa t rno t ta

dlnl6qenrradr.rfisarun{r ua:rua ro'io:'utorodulafiu t oo rno t:a

n{ud liuru Mean I SD

(n) (units,/ml )

L 20'.a 73 ! r3.7

2 r20 79 t 10.5

3 73 '?7 ! r4.L

11! 395 76 ! I2.A

nr:rtd r uantdr t adu":osd*lilndu r oa r lro t raiii r,l riornqu'Jnnfir: 3 neil

111':o/
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lno rrairlffu luuia:ifudlonradcsliluurdruleuirlrrunr.ln:suagrr.t6o!iT s{fu fl11?i

irtlniso.r: srfu rSutsr;ifllnnei'rsltuieu

qlnnr iinultolq'lntiuo;nwr ( 9 ) nuiaoarna'lctiu0{!In6lr roc tvro t'tctJ

rieulun,':?0qiunr:l6iuuT ei:ruua.rlunojrL chorinestelase inhibitor 1ir 0uodr.rl

truccdnr:arcsorirl:rn r 5r lurrwdl nau raa rro !:d1u rin l6otua{ccdnr: ttldruurJa.r

drnir od, rt rfinern-r rlrr{*r.rlaau r 06[ r a r ldc3Liriruuonranrtlnrnli!'lnfn trri,rJ

fros1ir rarurun'Jrc:nfufiu{:ri'urlnfi i'rkitutirulaslunaiuoaiunlulloa r r'ln

Altor+to

{rru.rrurotouqo orcr:tier1fi qor0ev uo; orcrrdurodu nivrou d1li

nnrirl.rloluntl rfiufieadrrr r6on Beltooouqo {drumaarrnr::i unvrtirQtrl nfqnl
ua yo rc, r fAlrt r fruor.t flafivarlun r tinur n {.rdie atl! rnaorl

r onarr6rlE.r

1. qlrri orlqa, noirJfit r0ag uar{f,t.:1 uecofifin# : serum cholinesterase
Levels in Patients with carcinoma of the Liver. c.rtf,lalg 32 : 505-
5O9, 2523.

2. Goodman, L.s. and A. cilnlan : The Pharmacological Basis of Thera-
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1970.
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A B S T,R A C T

'ICHOI.INESIERASE I,EVEL IN NORI.{AL HUI.IAI{ SERW"

.*
I{erawan Ruanglruttikarn M. Sc.

' Subharat ThanPttak B. sc.

Serun cholinesterase activity was determined in 395 normal

people. Bigqs methotl was modified to be used. ilhe nean val-ue of inves-

tigated serun chol.inesteraae is 76 t 12.8 units/nl. Blood specinens

were collected from 3 groups of People. They were 202 professional do-

nors, !20 voluntary donors and 73 nedical students. The mean value of

sernn cholinesterase of these three grouPs are 73 ! L3.7, 79 ! I0'5 and

77 x L4.L units/rnl. resPectively.

-Departnent of Forensic Medicinel Faculty of Medicine, chiang Mai

University.



@uo
{ Con"o "r. rd, n! r garrlunr rrfi i r durrniiu rfln r soiliui" {rrrrorliuh

iiurfin rrtoidliu{rd'roa':tr rduriuso.t riuir\ 1 ffu 4 ::fru ntitio 1o nlu/
fln'r, 6/4e1, 4 nf!/atr !re! 2 nlu/At1 lrtrrun1lutil*#rn.r3trflt1\t luri.l

n 
T iuou r Oudrtrn ua a uniuauru r or r flufe au n : s u*b'hfi dtihu:.r r ndoulvlfirfi ui

1 tl\ s $s!Jr iuacdnerueir\rffnrif.:rd a f'r rz leeri laulirrnrlunrr dou

nrcrlarir.r 1 fiu r:'rlllilar4: rQulrlrnrcoqiduaiutunu rec nrnnT ruraoln'rtielrl
1i'jrn: s LrefilidufiutJ'llro r Quluriiririrri'1 rfiul$ac1i traruru tirq.r r fiul$o;li
rnud\,iurqnd

n1r uun liuoonl-lnli't u.litn ruo{iildude
a

vro.r rr rolufirl

1un'r:6r.rtdu rSnsrrrilur;'rurfn rooirlu rvrJ:rnpl1nn: t lhraceruoqir6urtr-
!!t1

ururrnnlsiourioluieucic'1uruf,;lduilJirs irlgnln;n rlrfi'r lilrqrJn:o'lunrruun rtu
oonrrmi'rurf,n rsaidliuir 1au161irn6n r€u*rn:os BdL;lirr rilrl:rrn iounrurfs
rtsvrlorloia tllfn li*att$rJn rfuirunrcullr{firf.rn':cu r{u:.ti'luern::ualr{t:.t1.t
ruigrrhi*vrjnaruurngn 1uflr1ourJ:; rr;lnun1f.rdufrlu r{osdo:jrs:lrn rdo\tr1n1.rn1

ra\ riulut$gdn'ra.r rdlfir r{ou 1 1i!{nororun'tntrtraounru'16 rrilrirhcri,real r {c
a'rnJu r n{ol*un r(lulrnn'rrrJ:: udu!:rarriourirsg.runllri!fieuvruc'ltljruluftc r alvru

fru fi'rfiuI'r'rnururafi.rnla{.r16':6nr:r,ruiiurfin rss;1}iuriio;'raunarsdur'fu{o d.rnl

1i'l':.rnuru,oi'o.rtra:rllilrJrfluclurulrn rtrrliil'rnrrl{u r {a.rfdu rCmrntvd rfirtrc-

drj di$fun11dfi'n r ilulrnri'rurf,n rgoi

if,r!rn!11n11

1un rrnrao.: r : rfo.rliqrl :riirt 1 i'.rrio}Jii
1. lfwarsfinnou ru.rrt 20 finr I 1u

2. ueiunaralnturr 14 !o 14 de nur to ru. r udu

' orqrrrid'r:linraigrfti runocr noc rnaglnrrunrri unr'lnu'rfiu riurlnri



104 BuIl chiang Mai AMS

vol 16, No 2, MaY 1983-

3. rJo I roifira!?lu1nnol! I Qn

4. uri.taunu r aaturl riuirqurinar.r 0.4 !!. u1? I d? ] !;u
5. uri\ n"tiuout u"rt ni"t.r l. s d'l urr e dr nur ro ul.l rrvi.r

6. uiuau"u raonartu"ta riueirquJna,r\ 4 6? ru'r s u. I uaiu

7 . r n{orr urja.rlrlfire,tnfi.rs rcdd! z2o ltai tiunrsuan'rs :'z Laf $oc

crrr ,rlnxun.r3 $cliorirqiou 5 uolrrrJi nd.rrnJo.r

B. oTulvfuurnuunr3[dl; 5 uolurli umriuns 2 tut': llueu t riu

9. ! rnoitalrlfirnr s ran'r\t tura{oni 3rrdl;1r;;inir lo lrolurji I fir

ro. f,naur:rruarrrioultura t5n I i'r

uluaiuriarainl'r t lrv 1n'rrnarl t Cofinuo t noif,'nal lrol rlrctiruir't tCota

*r,ila.riuou trmlul.r rdol uaiuasnu rno rri.rfiv5gnud$nu !ad 1au1]illiilsunu raeo;jirlt'rn

rJaruirlndsrj:v!'ro 1 61 ainlurJaruinirundsio r ri. fi'u rrnulo t noir{nau 11d r1 na'rr

crnful.tioarul*crnniou asltflauli'6eurnto.rrriourjn.:!'liofi'uuli'r;riuol rlac6"ou;o

rirfi'uuaiuauru raa

irna iinn:cM

arnat unnud I flu t' 0d

$nudr9ll.ltot{

!v
rJvi t tfl5an a$Bntillllnnn{tla2



t fluRflllttlrtlg t gg.l t14tt

16 Orjllli 2 quR1n 2526

durnrgru

105?.,

f,fi

rdosit r a{orgou6e linaho\llnr:uun riufruL't*r laurl rifufu 1 ;'.:d

r. ;oudlc gfroNn"rnr:rarouriouirri'rurriu 1

1. 1 f, rFtulnnro\! riuo{rr,i, lr
r.z 1riurjlqid rduo{rls \j1dri"urlnrj

l6nalsu6hulin.r!n'1n?rrcousowl€nlnfin .iuerlriuri'rur uiru'r}J rfi uufiu

6l cr'i1li : rurluru r Qucioao t 1 rrurj: vlrolirrnfunhiotjio
z. r vni'1uln\1ufi\tnaldtn .r\tnf,u rsurot 18 in:

nrrffl itfrnnrafi nvrr'rnrufi r do1fii'ruruqu r SuuliLuc;rrrn

s. iaf,.tra{o!!u (tild t)
4. r 0an':vrlilfilo r minrlu {.r rnrq'irrilutqunruieunlolri

nrrdrilururlu rColririlurlnri r'tuu rrir{de r alo

s.,{uuiluriuounlluri'rur{nflorJrc!rsu
e. iolrubh vn'i'rtfrntts.r r n'losudnsl*lfuuo t roi tis{rt'rntol t a{a.t

urjeslrifiuulilariuol
z. 0rrr'lnirrirniourjo.r fi.r rnrduolrh rroi 6r rfudinunir e uolrJurj:1f

i.rud.rmiuoudulun::d.r r 61ff : srit s-o ualrjuili lunr:nraatli
lii.rurdiar.u rrjudusor r Qurir., .l fr!f,o

tga n to nluiofirr:

nor s o nfiriain':
g0r a a nluiofirr
lii rl z nfuioanr

Ian.lt teo\t

lunr :n anorffurilu ,rs0fi n fosn'rlrnn t rn'irn rrnaao.nilu rt0anfi 1fi r do.r

urcrnd.rlrj rrt.tllrrn'rctte1r'Flr ur:aldccrrun t$loonurlilrn rvirdnlr nr:dr{u1in::rra

lvlqrn s nou*rji lz leari tdo.rr.ncrnnrrto.r r:r t nti fla tturoaollnn: tnudrrunlf

o.oo1r1 n{l /*ouurJi - 'lrrfl nlo a.oo nfu/uoluili - drIu.: fi.rfu1uri',lurg0l n.

re firr rdoinfrunr:alrgirr:rujrrrr:rc!1alts r ltuo{rJ::lro 1gq nllt rsfurir r:rti
nlJ$cl?l t uoludilunr:uun riuio.rld rrar(rr 45 delus rvrrurfiutl uti6r rrrli
n:v$all|fir s uol uilificc16r ralj:suro s delus t ilrrtu



106 BUII Chiang Mai AMs

vol 16, No 2, May 1983.

uilunr:uun rqllirr1f,htftfu !ft {uffu r rdur6o.ueruodrrirofft.r oJrsu:n

io 6n11n1 r{rrro.ruriururu r ao w[rra{ 2 r]'rcnrrndtf,o vrlbirilurtndlnneu rir
{*rhruru r rro{ r *ro uiirnrlu r{r rltulhcr'1Linr:{r rnrctor1auc r iud uriuo sru rr*li
rioun'irilnl

{narorrlirtrnlurrror tdonrnr:nrluto.turiucuru r e{d In!1!d! u;16rl,ln11

nlutorudulururmdf,dqmlo{llrix ro-eo :ou/urfl 1m:ld r1 fuiulunr:nrno.r
r:r!r r fianfi:rn1l llu 40 rou/urfi lunr:nqudrrrrr r irl.rnirlurrr, .rdm'h ritrur

urld"ulllnurhluru r rtinr:rruoonuonf\
l a r noin'rlfr r v r nul tl6nrillrdr

uoc6nr,: cnr:udsm r! iourno" 1n{uts\

0r{uinrirundrrto tllurnruos r $udovrruoqnlurilur unvnrcuddlfdrutils',r:u

nuir irluri'rurlrJllrorltuo{lrn rnrcfrrr:nlinrvrnhq.r 1 rtnntotr{r:r rarilf
uifrrllriiur0rjrlro rlturiounr:uun r Qrrclr;r flulthrun6rorvlr':r r rrjio litttlroaioun'i'r
r 6nriou fi'rfunr:dfun:cu v{l\r1inr:ft rnmrnltorrhnc r lud rnrcduriururu ror t0u-
nrnnde':io rsulhlrQurre uerr\i1nr;urldno rrrrtrc uacallrlo1in'ts$c1*r"rr':ud;o
1rj1i6n 6rrludli! rQu- rvrr um.rirnr:ldr{d1i6sr#rtrrnliur;mrccaanrzucr.! 6r

c;uunriuriol 6n

r-F!:.lrr r$udlirrnn,rl nao\tn{u$riusuru rrllufilir.r 1 1 aulfiiiurd! rQu

o{ roo n{r

r{sd 6i:1n11 {u
rm.l/urfl

90

80

70

60

50

40

30

20

rfilrorsudli
(nlu )

rreruulqrf
(%)

I
2

5

4

6

7

I

on

92

92

95

o?

100

99

97

97 .00

97.00

97.90
oa qn

99.99

99.50

98. 90



2l

r.. t"nionrrutnJ rig{'tutl

ilfr 16 utirfi z iqunlnr 2526

."r"ld z rtntlltrtortroorlurtnittutrOr n (to nb/ltr)

107

rlunrolrl mtuipf
(ntu) ( rrtrirlt.i)

3S t3.02

r{,ol n.rrtrr mti'rllni
(1tf )

aluryrt't rlrdlf,rru
(r.!. ) (ntu)

12 125

(srrtl)

{
1

I

{

|.I

rtufrnn
(niu )

-.,
150:

160

r6{

r54

t65

180

lg3

lg5

tltilinatl
(nltl)

l{2

r43

I52

1s8 22

2

93.16

96.34

96.39

'96.95

96.5?

97,22

97.27

9?.38

98.35

l0

100

30

30

82

50

12

98

t2
L2

12

12

!2

4

L

L

a

L2223
L2 5 L/2

,.a t

7

6

I

28 95.00

160

52

6-

I

2

a

7

1

92

1

!,15

l0
20

105

185

150

175

t78

160

. l?9

7

l0

6

9

,9

a9

l0

9

r82I

I
6

6

lo

24

{6



108

;f.rd nr:$r
( uoli)

'r:ri: rlrl rluddreu

(!.!. ) (nft)

BuIl Chiang Mai AMS

vol 16, No 2' May 1983.

rrlrrd 3 mnrrnaro{ulnrlgl.rnlihurnQa ! ( 6 nt/!tD

nrrrtri,rrini
(11r;)

r{sfi!rutl
(nft)

(iluhf\t$ro!

(ntu)

90

90

rlurrulrJ nrrlvl4.d
(ni,) ( rrJoi rrui;

92

95

102

LOl

ro5

95

95

91

100

l0s

105

108

95

65

ao

30

70

35

70

108

5

4

9

10

LO

t0
L2

512

412

!12

29

25
I6

l6

l5

1.8

I8

94. ?3

94.11

94.44

95,00

97. 14

95.28

97.22

6

7

ri, r iudlill r su rrrhnl urarrirn:: urlr{dliir rn r fiuhl i2 :nnn 1 r rcldr\
!s;furQudrnrcdurheururrm:tlmrutrtqnGiour\r;.rriudU!6rl ums'jrntcurb'ldlf
ltJlrrorurn rftua?'u;o{n1fl1n uona.rnn,rrltlorr r iud rnr:dudur$iu recu;? l11g\r1-
!1ronr1u'tri10oo\t !Sud lnflolui'1u1nf\ttT nnrlIunLjuir::ucnd\rli lrunr:1in:;mu
lrrtou

r nn,rrn rno\dgrudlili r Sunf,nhn.rrnrreo\t;o1$liuril urd!re r! ri!iurro.! -
riurirrr 1 lhr 4 noi 1au16n:sutua:tr2 ;1\tfinii'l! 1 tft.l 1un'llntrasuins a{rrrcli
ri'rurturtlro 18 fu! rfilo f,.rfu lr.lro r lhrfinunlui'1u.r n ? i \ f,o 180, Io8, 72

|trs 36 nfu r1rlr'1f,U



1., trninntrurmrf ,frotnJ
ilfi lG ml"ufi 2 ilqun1nil 2526

109

r{ln'ulrJ aruulqrd
(nfu) ( rUoirtri;

rrrrrd a ernrrnmoruoorlurrntitrotOl tr ({ nft/lir}

rfrd ni:sf nrtir,olnri l:ar! l,ra.r rlvdfrru tituflnur

($D!i) (lti) (!.u, ) (nlll) (ot!)
I ilunf{raDl,

(ntu)

65

""

?o

?0

94.29

92.95

95.89

95.49

3

I

I

I

9

9

6

7

20

20

?0

7l 5

2

?o

t5

' m:r'lrd 5 rrnruaro.rlon r lvrrnti\urc0a { ( 2 nfu/ttr)

a{.rd ni=n" atrurirlnnd t:utrt1 r{vdfreu rilui'.lua ti|unf{|rto! rivrrulJ nrrgv!06

1uouil 1lrrri) (r.!.) (niJ) (ntu) (nlu) (nlu) ( 'loir$ti)

l-
3 9 3 lo 30 26 l0 86166

2-
2 s 1 32 32 2O I 87150

3-
198323229790,62

{-
I 5 9 34 34 32 4 94.12

3-
. r 4 2o 20 20 l+ 16,5 97.s



110 BuIl Chiang Mai AMs

Vol 16, No 2, May 1983.

r dorjdau n: : uslilfirdruriiurd.r r ilr cIIl rnfi o\r1r urul rJerriu ur v6fr"r6r

r{ou 1 luto: t iurlfu r $vdur r nr:feauru r nou':n1 tv!6 rurettot riuulqnd runuru

lrJfir;lla6i{ltn'riruludqa rltlu, or r ltriirrcoluri'rur rdovrarouirunrcnru r lluu rfiw
fiurFtr ro r sudlrJ r nr;6rauru r nsaoaaiorrtiuf, rllurnnra.r r iudli'rrnnr:uunuia:destos
ri"rurfr a s0r ulr.rl;1urr:rld 2, 3, 4 uar 5 nrua'rfiu

rl ararrnnruraorfilruaru'jr arur:oqv$un I Qulirj::rro 83 - loo t
ro.r riufi':rua urc rQudr:lmul lnlrnnrrneoroqjluries 28 - o *

tr:d
l rnnrrransrffuril urf.r a g0rrnu ir th{udlr r dueriovfu\il irlfi'rr r qrrrc

ni3 lrcruln&ro{v{rrr r nrirlirrlu liu$ortrdul r rilrr rtlurriolirulo arruirrflnrito.:
1 dfir tjll'roruos r Qudncn'r ului"rur uac r a0aluntrrjfun': g ullrldlilurilur

rmo.r0r{uir.r 1 ror:aTlifi.rf
n. nf,go\n:3Bf

n r :!in r c ueriruilu rriu{uo qjfi'l rtfu ronrol r irdo;nruo {1ui'r to nlu
risfurlsautrolin:vuelif,o s uor *rJi uifrrtrJtr"cnro.r r llarnruogluriiurtilnir e

nfuciolnt tj'tlron:c ucdlrurrnlilifro 3 uouurli llss; rnueflu !-jrri'r1in:;uati'r 1

rdu t uolurli cglifiio rdoldlururiuluf',luriou rirfrnurnno.r rluunuaslin.rvucii
l ;litnurnruol r suriounirdae:rc r €u

t. rarrnarruirllfndllfir
lunr.tnqu{aeruirslnril*firlriOrniodrlnr:usnirtol rQu uilunr.r

r$Ilnrruirrrf(nrics0ereir.! r Snriou utiLil.n rtirnrrttcl,rnn.rryrinolir jm cio.!arartr
tir.rftnriarrnnllrvvrilfdr:rnr: uunfirrollnng r ltu r rduuurJn.rll rt! o"n 12 heri
rih g Lari n'lo 6 Lnri

' i. tFturnpal r Qudnieluluriiu,r

irluri'rue! rluara,ruoq!1n r :r6stn:nlinrcrtfrq! 1 li' nloir r:r
!riun;oruoqiiou r:rfiltn:olinr;ulq.rlirnfoufi'u ui{to.r r ttur:rri'rnrrt'riosaourJltr

n:suaanarli'ro r ru r; urirfir.nnruol rduoqirltro fi.rrt!nr:s:uun rsuli0rJ:yincnrnql{uoqi
lf urrerriarudrurrpro.:{n'rlrnn' jrorjr.rdu



?.

ull

atl nunnltit g

16 oIU 2

r fls{'luu

lrrlE 1R 2526

\. r ua0nlunr:rJlunr: ua\{
iotlfi nSronu n . ndtioio.ro rllumuirrrrtlurqpo.r{ntr i fo nfinfu u

qlT nilo.r r Qudli, dto.rri'rurntoliltnasour-F!urnnro.r rtuluri'ru'rfi'lf

q,rnn 1lvrtoo\lrun r iuluiiurg0ndd r fuut"ruo{ to n{uiofin':

:r.rd z; rnoo\ a.ra u rdo.rnrnlufufrl{rnao.:6'r\io'rurq rduriiufli{uir.r 1

nr:uun rQud$ner! rrillr,os rfu 4 nfur,isin: 1rr:rrrd a)

r rrrcd!fio r uolurJidnrtirsrnri e hari lrrulirror#sfr zo drll.r

nrr run r Qud€nr'u r6ltort r !u z ntldoir: (nr:rld s;

rrur;duflo t uorurJidarruirrfinri o bari l;ulirrerf.r$r g tirlu.r

nr': uunfi'rsoN r iu q: rf,uirn:l ua$ocnrruir.tllnrid r$urcdufi'uti'1uro0n6fio e rrol urji ?

lrari ua: z uorsrji z hari :eulirea'rf.:fo rz drfu.r unrl;r$udli11utlqnf,tls
97.27 rrJoirsuri ds r 6unerrulqntlrndqndarlr:on'rlitrnntrnreo.rffurilues0rd si
orjr.rkSnrunu-j,arrlu'lqndr;nirsnt;urqr 1 un:nr;uai'r 1 r;!+irirrrffurJ:Juo 2-

s r rloir rru; rirfu ui$rrorildlic:rir.!fiulrn fiooqilu:;rirrr zo-ro nftior.Furo

r!!{ni I80 nf!

turiiueggad8 riuara'ruo1i o nluiofut 1nr:rsd 3) nr:naaollier
chreua{':a.t rdo'rlrn{naoa.r rilsntldrurrylun, :rj{un':;urdbi r: tf;iirn:lueua;
nruirstlnrid u!136orclnTu;1urgtr6f,o r uolurJi e leeri uo:lirrnrfi{u ze dr-
lrrr r:lirillulqr3fi\ 97. 22 r rtoirortf

111

(r1-
dSroio

n.|3ltdd

n:!$ffl

r nrronlunr:.irun:lno1*lfiuriritrur r fird.rddrrqrnn *ttrhlnrtnmol
aftd d.r{vrirrfro\orfiu r scunrrridli'nilrr,iou 1 {rl;nlliliritulurJlturrrrg.run:lall
u t qvrdq.r neu {nut rJi'e u uonlrnth{udnflndsda'rfirgfio 6r:rnr:nquto{ruhrd$iu ttd nr

nrlu r Serrn riur :hiarur:n\J r nr;1 i' r 6ld rdo rituhioln':otl rnrcUlu?orc tf,uriru

n:: uaqnrJeiouaonlrJnoor r rarq;u1}i riuda;a'ruorlnturi'rurfu 1 nnru rf,u rcutnbli}J
ulrr dlfrs arali'rjt! rooa.! rluluiiuraarioue'rlrjiru

redlirrnnr':unao'rfr.rn'r1fi r': t:ruirn'r :mtdlih rtoulrurrmtsnr.ft
lrnruo.: r iudio{1uri"rur1iodr.r1n6'rfiulaarar;1rl r 6nriou r riliu

ain{udnuovf,to.rilurriuli r €u r aolo.rJ.rdrl:uenaos riu nlocclirdu
r n{a.:rirulunr:rjftn.ryuoliurnlT n{.r\imuT rouiurli



112 BUII Chiang Mai AMS

Vol 16, No 2, May 1983.

ioft rnndnrJr;nr:rdlf, onT .rnilf riuuIqvrf,lrrul6nr:nao!qcn"r1]iUt-
! 1nruo\r ! duana\rl illidnurrrudsiru

nor:a1illi''ir1un:ttdriiur8arrl rilriutol r Qulrn r rrarur.lolin::uog'r1
ti: su;nd.r u5r{.r1in: cuai'1?iru usifialrrrnldn:rud;l 1 rfiuro:jr.: r iurfil i uitFuro
r ludlirraaas r Sniou

luriiu,rd! rlu;inr"*ad1ifii'slri'rieu uii'a.rhi:yu: rraen'urwoiunl.:rlo!
dsruirlunr:'lfh{firn:a urdilsh]'lurilurcsr',r1fbir !ld!ne rlutqvrdurnnirnr 11{lr,{vtrr

n.:!Bc{\r l fisdrrrr: riuluri'rurLjlirdduuldrfu riudalvti riuriol 1auqLitrnitro.r

r $u .rr t nr :ddecllnu ! e{ i'rn ::rrag.: r ilt vtiuaiin.: rlnr:aan:cuan\

r ongr:6t!rr

I. Crabtaee, J.I. and Dussel, H.D., "Fixer Sotution for x-ray Film",
Radiology and CIin. Photog, 2L z 26 - 33, 1945.

2. Crabtaee, J,I., Eaton G.T. and Muchler L.E., "The Removal of HyPo

and Silver Salts fron Photographic Material", J,Soc. Mot. Pict. En-

gineers, pp. 39 - 68, 1943.

3. Wilson, Robert A, "Future Avial-ability of X-ray FiLn", J. of Radio-

logic Technologyr 38 : 165 - 166, 1966.

4. Parry, willian F, "Silver Recovery", ,t. of Radiologic Technologyt

37 : 330 - 332' L966.

5. Ashworth tl.J. r "Electrol,ytic silver Recovery in Practice" ' Radio-

graphy, xxlvr 3l4 ' 1985.

6. Belnant, Charles F and ,Jacobson, Harold G. " Silver Recovery with
x-onat.", ,t. Roentgen, 83 : 363 - 367, L96O.

7. lgl uef,u;' niltc, nnrrir.!fiil, e'rrcr:{.:irnl0a €d 1 orlrd 2 rlri.r 29-39,

2519 .



a

1. t nunnlttltlllurl
dd s<llx 16 0llrr ?

/
The

rflui'lril
lrrlBRlRlr z526

ABSTRACT

S II,VER RECOVERY FROM THE USED FIXER

Paladej Chaloeykitti B. Sc.

optjlllun conditionE for electrolysis extraction of silver
from vrasted fixer in the dePartment of x-ray vrere set up. Four tlDes of

f,ixer (I0, 6, 4 and 2 g/L) nere electrolysed by applying Ac technique '
Carbon rod was used as anode and stainless stul Plate as cathode' The

applying conditions were varied fron I to 5 arnperes, L2 to 4 and tine

variation. It is clear]'y seen that the requiled culrent supPly dlePen-

ding upon silver concentratlon of the fixet. High silver content fixer
reguired higher curlent but too 1on9 a tine leadlng to back sj'lvet Pro-

duct.Thusagoodexperienceoncontrollingtheelectlolysescondlition
is also an iq)ortant factor.

Depaltment of Radiologic Technology, Faculty of Associated Medical

Sciences, Chiang Mai Universlty.
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uollffi1'r1tond11

n11do?l?1{ro\dun!gctn'l .r od r rlnlunrrf, acnrn sf i 1 fi 6inq1fr2u cr-5r
Holt, J.T., spitlanik, s.L. and wilson, G.

.t. Nucl. Med. 23 : 934 - 935, 1982.

n.rrindoln rin t 6o?!ttt\ 2 g0nfeu cr-5t unc Tc-99 rn u'r rorliilunrt
finu'rn'r:oqj:oatrol r$a r6oa z tl0rfu rrJlur rfiuu1u{rhunu tfiu?fiu$atxivriolfi'uU rtiu

.nr:finurrdarq,n donor fiurtortcrutoNniordo;t,n donor 2 au 1u'l6nr:dlitaae, n-

rinr6olua.riru Tc-99 m rtuccfo.larrfra$tuilcl ltr{oc t r{t({qcfiaanrnli {rru.r'ruli
rin'rrnnroufiruonua:luirrnrunuir cunurielnl:vloa r rhn11fi cr-sr Lilrlrro rrirhj
{uffu rfrr tfioaun.rli rdonaoorr6r\t t$i laotut\ r dnrioudcc ri! cr-51 6ni1i' cr-5r tn
aarn rf n t 6onun.rl irn6ou r fir.r t.rllJliirrunnlllnl tr'lol rr'tnrfuhhrlrrlfinlurfit cr-5r
riuriau cr-5r i'r r{rlflu rfin rfioa\ili rrnnn'rtoidr:rrul i'tu{rh udlftnl m 1?e

blood pool ."anrrriou dl r trtv0ourlrleln'l:*oo r ylnlu rioaorjuie lshlarniru
cr-5r lrili

ftrn2't'to qllufir u.sc. (Nucl.!Gtl)

nlltrtodrua€n
oov r un0nnrt urnri unr'irur#u rdu.!l$ri

n rrftar r lsdoanr rn rli'rut.trlfilqrnti rc- g g n Macroaggregat€al Albunin

w.B. Pittard rII, R. Merkatz, B.D. Fletcher.
Paediatrics 7O | 23L - 234' L942.

ru,iaund.rorq 2t 0 naotqnrlfr rz adarri un;biqnttuluoqi B xtid{{uev

rfh pulnonary enbori l't r flufote :rql nuda Tc-99 tn nacroaggregated Albunrin

a nci {:rurrtrlininr':{rrfiuro Tc-99 . doonlrlfuilll rfi uutfufirorj'rsri"ruuriouia

dl1lndsftfr nujrlu za s!. fiXrirdud Tc-99 n oonlrluri'ruu 0.145 t ?o.trJlurnd

ia1rifi.:nln lutFturrrr{l 7oc lnfiJoonularulu g {lt . llts ga. ot nrulu 15. 5 stJ .

rdoaiuroritu llraS'ridaonurlu 24 fii. lirrirftu o.ol7 lula:irJ rrnrrrnfiurut

tnlrodrri'rlr.t fiq:'16{ufsfrqaooirlnru o. oo3 m raa ffrrfurirralrJliirriluilfru rc-
99 m MAA rfrlriuir.rnru ar:rqalfiulqn 24 n!. nfi.tr1nfc:tirru rirtliorjrl ran-



116

lu fi.:6aa'ir r flu rvt.r"r! rc

BulI Chiang Mai AMS

VoI 16, No 2, May 1983.

{ufiufa1!u'tiliuas i'rLi*nnfi': uh!Qndfi'noonvr.r\rriiurlrnrin

nunr:rru qtaufil
nrnlgrftd tua0n

ao; lrn0nn, :urirJ

M.Sc. (NucI . Med)

!n'rlvrur6'u t durrlnr;

Enz)&re Ineunoassay for Urinary Albunin
B.A. Fielding, D,A. Price and C.A. Houlton

clin. Chen. 29/2, 3sS - 357, 1983.

l rJ:fru1u$rare:'l au r orr; albunin rifufi'eain'q1unr:nrrrtorne,:r r duu

['Ua{so\r glomerurar rriu luault]rrrueru ua: nuldn'1ifun e r r rJa'uuln rfiudu ld
o:.rosrdinerlledoul1rifi'ufi o radj-oimnuassav ds1{ 125t-t"b.r"d albumin lod
riiurlorqli.rrudtr ua:86u:Tu ua;6o'r1rir a{osinirrdunuir niruii Radial immu-

nodiffusion ua3 electroimnunoassay ilne rl {.: u-rn ra:rir 6nl6tdrrfio irnrnuno-

turbidimetric as"ay futrilrnodl:ia alburin rJllrnnioul 'lurfinrJrfi (healthy

children) Fielding uavao; litauoi6 enzyme lj.nked lrnmunosorbent assay
(ELTSA) 1!n11n.r?an1 albr:min luUaare; r ih.rlidfi'nurlasnrni6 double antibody
sandwich ELISA go! voller $orfior lnu"hi microtiter plates ds radourirunaU-

bi-t anti-humar albumin 1d standard 11,ai urine sampte or:1 zOO uI incu-
bate li r drlurrdqrun{!fio't fid.rrrndloounr:irl 11{'11f,1 Goat antj -human albu-
min drr0 inactivated rabbit serum rCor]orrffu nonspecific binding 6\r plat.e

tCo incubate 6n f {irllrr {.ri,.: rrie [t! Horseradish peroxid.ase ircubate 6n

r {iellrr ufirqrnirr: uieisrfil substrate d\rJ:cnourieu o-phenyrerre .'. .mine 1u

phosphate sol-ution tlo! Hydrogen peroxide solution uil incubate ludia6n
30 u1fl u'1!1rfi:J diluted Hcl u6ru1!J{n Absorbance d ago nrn riea microti-
ter plate reader uhir absorbance dli'rflurfi'u standard rCol"nr"l rriuriutos

alburin lild!;1 Recovery 95-IO4t sensitivity 625 pg. assay range 3-

looo uglr, lunrrn:Tqnr albumin 1uf,os1;rot rfindiqtnrnfi zo au lirir albunin

arfi .\Ell; I u1; r a1filtun1 MS. (CP)

n1n5?t'r L n!fl40n

nos rraiinnr:rrrvrd unrivruT du ldu.:lnri

lutlaa,e: I.7 - 22.9 mg/24 hr.
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fi! Blank n1u1u 30 urfi feurn{a.! Fluorometer 1i l"* +os nrn I
Activity ror: enzlme dtmn calibration curve fidlirir day

sensitive Fluorometly of Heat-stable ALkaline Phosphatase Activity in

Serum from smokers and Nonsmokers

w.c. Mastovr, H.A. Muenschr F. Azana and A's. schneider

Clin. chem. 29/3t 260 - 263, (1983)

Heat-stabre Arkarine Phosphatase Grslp) r0u isoenzyme fivrulu

tr..mor tissue totaub]d rfiurl t5\tna1!g0t isoenzyrne d lqoalrlinaru 'rcnrt tn$ou

isoenzyne qrn:n dr u1u0*uuolrQ.rfrrnlrri rriu aru, :ovr!n?1!;oud 55' c Suds

activity 1f,fi1u r,-phenylalanine frn3urvrr't immunology ua;nrrrodoudlutlrl
'[ vlfir nrrnrern,r activity llo\t HsAP do{inurlrnuru Iau1d sulstrate iTl 1 iYu

rriu nitrophenyl phosphate, beta - glycerophosPhate indoxyl phosphate,

beta - naphthyl phosphate uo! phenyl phosphate rrsitA rndrflin"tLinr.rfiuvr'r1f

*un': lni'x*ir tjnllualirharlnfiliu'rn lltila,rrlettnzlfatadatqunirrflulilnrl i:nnru-

norogy d\t${ttnnrfrr Radio j.:rmunoassay $a! sandwich enzlane imarunoassay tG

rluird! n" rurj.tu rfl !4aslor,, uagao; {.rliraua Enzymatic Method

naphthol As - Mx - phosPhate rflu substrate, incubate

drirunir 1r'u1i

rfud*ldr{uliiouri
65'c 7 urfiuie rdo incubate fi g7'c 15 uTfl rriei.uqarJSnlu'r1nu rfi! acetone

r,t 6.:c rnfuuil Udud ZOOo *9 lyt supernate l r.ltnnrr tlo.oua\t (fluoresence) lfiuu

117

535 nm

-to-day
0.068 (sD-cv = 5.7 t Activity tro! HAsP luauLiqtr rl sr ou lilirrodu

0.037) arbitrary units/L $a!1ufiu{u!r{ zs nu l;rirrqdu 0.440 (sD 0.360)

arbitrary units/L c:rf;ujrir?or isoenzlme d lurtuquptCl!{$fi\t lo trirsortnu

'|rigr.r1uC

r.rfl.llUfl! ru11 taru;ilar MS. (CP)

a,tai?tr r n0nfi0n

nsl rrnn0anttuvrvrd unrlvrur{u rdurtlflr;
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Effect of Urine Protein on In Vitro
hmunological Tests for Pregnancy

cadoff, E. An. J. Med. Tech, vol 49, No. 3' P I73 - 176, 1983'

{l tul ifi nr-r 
^ 
atorrll:fi uludoare :dl tEnraio r.15n 3 u rt ot P regnancy te st

ds'liynao.:fu Pregnancy products ddr:ruoqjluviornaonflsltlur:orttn{tro r lSn r rflu

g0ndn'r'[ur aoaurir o orir.r un;niuu ua,iunr:ln u odr.: 1na rfirdagsutotnuatl lu
f,Esrr:dn:rr uie jrlrigl.t:gurtuoqi riueu Lo, 5, 2t 1' o.s u,at o.r nf:.rrio ra0in:
so\tff,drrv uac r firto*rtnrdlfrAaaucia Hcc d\rl lufldarl;d1fn 

^u.n*";nun'o 
scc 1;

OnrTn rririuqoi'rlJ 1.0, o,5t o,25,0.122 !!aJ o.0o n{lria t r0dcr:?o.:r}dorrs rll
jT fi.rtrua ( 13 kit) lfno .ros"-t.act j.vj-ty r Snriou dne'u riliuto'r6'oqi]uqrrn-i,

uf o u,irffu s.o n5:.lgio r n06tt $atgttxaon uriei9.tan'rgvlu1rnnjr Nn?o\rl :f,u1uo+!;o

oaare:d1rieraeurio nce oradeiru1tlsine rr rrirduurnn,"rulo r vi, lIu 0.25 ni! siotooin:

odrrl rFrrrarrr r 6ltiu,u osl th tlti! ar onr:nud r iuar"ru rtilniutiq.rnirlu'ir\nruso.!ou t:r

rjn:d lvrurrluri er.r .

n r af z'rrliriliTuln a r nfifi a

no: r na0finr': svrrnri lnrlnurd'u tdulluri

Productionr Purification and

Isolated frorn Saliva

Nakamura, T.r Yanazaki, N.,

Infection and Innunity. vol

Properties of a Bacteriocin from StaPhglo-

Taniguchi, H., and Fujimura, s.

39, No. 2, p. 609 - 614, 1983'

1 nunr : uu n t do s t aphg 7 oc o cc i l'r nri'ra rutos au ttieuil T vriaottqnr : 6u fs
n1i I elqJrfrult?lor: s. aureus FDA 209P. r1n rdoduunLifr'rrualo{ s.z * diqnrcu-

{llnr:duft strain rYs z vruirdnr rdufrrqtrqn rral1rinrfin bacteriocin rYs 2 tdo

lifinu,qorufifrvrrl0eivruru6e nr-ir r f,u s. au.reus Bacteriocin rnlulliu?qndiru
tinrrcio\Jd arunonium sulfate preciPitation, fractionation with ethanol,

ion-exchange chrornatography rlav gel f iltration m:dfiriirrrnll raqa

5fooo, isoelectric point I0.0, nrno;$lurieulunjr iu lysine, histidine, as-
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?. tltRrnn "ttttr|llu
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patic acid, varine *nt phenylaranine ttqru*urTfirldorelriouuiqnniaruliieu
prcr-ease rrlo peptidase rrallqnalUf,rir r{ouunfl r ludo{llr.trnlirziu s. sa.liva-

tius, P. ocnes. c.parvulrrn ua! A.israelii lauts rc s. aureus rjrlifi
si65 r{o uuafl rlulnnaru{grdiarufrunru triu s. ePldernidis

dn:ci lngrrTuvt rr.!.
nralur$rilfi'ulrrU 1 ifr 0tl

Gog rfi n0antrunnri lnr'lnu'rsu rf, u.:lnri

Reduction of nuscular hiPertonus by long-telD nuscle stretch

Ingrid odeen : Scandinavian Journal of Rchabilitation medicine 13:93-

99, r981,

rrrua'rfiqorir.:nd.rlunrtfiugalrronrn{lhod{nr': tn5snl:r1n (spasticity)

1o.rn6.r, rdo flo nrrn.rllca Hypeltonus d.rccfi11fnr:finnr1'rlru uotnr:r1:cnoufiq

'5n':rl:sr'r5lvr'rlie;a"ndu oalen t.rlianrllraoo! long-tem stretch do;o HiP

adductor muscle tone luauld spastic paraparesis c'1ge1 1O :T u nr:0aniru

rdofi.rnrirr nr;n1]au1i tnechanicat leg-abatuctor dlevi< e lufinno;{ugaaftac 30

urfl nftriur u'toneru 1 r{s nrtrJ:: rsuarosorrnrr0idlyio muscle tone tisurface

E.M.G. i,.!lfunr':{a Range of voluntary and Passive hiP abduction lfuo\ttl'r

cinft passive hip abduction fu niliI;uf iu{nrlna.rt'itiueu#\t l-5 n.n. rirtr

1fin vlunnrlaonnrrrfrudrrr rnnr:inc,1nrrdaaft riue uru 30 urfl n1lf votuntary

hip abduction t{ldu r'-le' (rodu es t) deu passive hiP abaluction r Cldu

r'-9 ' ( r odu 2 3t ) alr{untrEanftnt 30 u,rfl 'o'i l-q a5'riofi linnurlunuki a

rTu d:Tngir6 voluntary novenent ril6r s'-zz' (rodu z55t) rieu passive

movelaent rdl{1 6'-fZ' (rodu  er) uoncrndnl:6;d.lthantrlf co - activation

to.rni'rl rdon{u Antagonists lunr:nl voluntary hiP abduction luauliln:ru
errioualiru f,ulu long-teran nechanical stretch of hip adductor nuscles irt

mlrrnfhslirflu Pre-treatnent rioudclFnrlonr:{nurirullnrrrJ:;r'rdu 1Li"hn:
rihrn,':du{au'troR,rt{'rrul$.rn 1 nlo::lvnd''r 1 finru

o:li qtrl:ri ?n.u. (clll u'r)

n'li'lg1fiaflr !'dt
rro3 !vrioinllunnti um?vrur$u r'aslnri
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nr:6r.:$rir rSnt r rri 1fiurii"'rrgnrtto.tlrrriu, troukaa {trtrnrrn rdolrld rnt rqu-

n,.|fitJ Ldbb

urt rf;El't tt.roiqla r'rund.rorlr:J:tf,u ( nlil{1ln€rlnurrri0n lf r{r

ieurJ: lqutorrarllnl t nn0;n r:stnrilni':rl:c rualrtu o 1:':lurvrri'!:T t unr'lnurrulf,na

nl\ l?ryr.t 'r ln':"r.rir.rd bb - bd tqutrnu b.r.b
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nr':riooirso, arr t lur.r

o1i1.r rrtuul?! ros traganrt ulnti{furoc ururnnrlni 1< f,u; t no:nttl

ntrlrernrtit.lr lfn:rcfu.lrurrnqaviruttie rdatud < 8qu1uu bct,b rroc r$al;"li#':

uiara rlgufhd! onrrfinur t<tt

orart t rtuuuarrJfit)inr: noc tri0nnTrulnri 1; du; t .rruuir ra5rtrrnd
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CENTRAL INTITRPRISU C0., LTD. 
",.itr,?\tr?{ , rl!ntn- 1618-9 ouutfltunflt :urq:nlr'lorlldu n:irrilyi "r 3

No. 4518-9 Sctsiri Road Oppositc Semecn, Rrilwry Station Samseo Nri,

Baogkok 3. Thrilaod.
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Bloset

Solset

Donor Set

Pediatric Solution

P.S.V. Set

Set

Blood Bag' ( Sinflc Blood Ba[ 30C ml,

450 ml, Double Ba{ )
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The three triangles look conect at first glance. But look again and they look quite wrong.
In radiology there is no room for doubt.Which is probably why so many radiologists use
'Conray'Contrast Media in preferenc€ toany other.And the six different presentations

ofConray provide for every need.

when clarity matters- Specify

CONRAY
CONTRASTMEDIA

Conray' Contrast Media are folmulations of meglumane iothalatnate,sodi!m iothalamata or coDbinationi o.the two.

easy to use,well tolemted
Further information supplied on request to
r4ay O Bak€r Ltd, PO. Box 693, Bangkok
Con.ay is a trademark of l4all'nckrodt Inc.
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