
n1r r ni uuotlrdovlr -ilInhjr duhiui avr6' 
*

ilnrd lvru'rilui 
"11. 

u .

l0n un:urie rnq: rh.o.

ufi6rua
./

trdouinrruuna, 
rdavlr-flfuLj'riuoonmn0&tol rinutn tfiarjnl 50 uo.

l aulinnq vnouieu r n6ouol1rl rfluudo r rh, blue dextran absorPtion uag

sephadex G-2oo chromatography anqrtrirulfirhluoon!1 20 un. lrLrfuil

r doui.hhrnsou nr ruulqnd 1 ;ui! inmunodouble di f fi.rsion $8 ginnunoe lec-
trophoresis nujrlrirfirriunsnoullu anti-htulan selun uitfiarfirr:nou
rf,rrrrilrfiurlfu anti-AFP ".ru. un:tdou'rldnalouirul! aisc erectro-
phoresis 1it #uI!:nu rnus r iu r llue $ln.rirarrd rltuli{lt 0usrrfnrir-CIn-
'l rJ:f,ucl\t uorsa':rulqnf,fe u

ului

Alpha-fetoprotein (AFP) rfulrj:tnrlon globulin lJrurnla.:.:ai'rs

un r iu+1oruUtr r l i'tu inrnuno-[ac6ieu'r :nowosn raoylIu r niouifu albuni.n lu0il
rogy dui'r.:fiu 

(r) arp n:T qr{ulfrriourn1r{*utalnu{1r{rtnl uirwliq.rrrntunt:ua
t fiolsorr rfindoqillar:i rdonao"oonrrrrir lliuno\ AFP rcore.lodr.!:rl r5r :sr,o
lrds rilmrcsare.trlr u,irfiu'rcftrlu{lnri(') o:ir.rhfiarr 1u{1urinuli1s1u{d1itr tru-

patotoxic agents nrto hepatocarcinogens(3'4'5) ue:ln{d rfu rlto\ranro\r hepa-
l)ltocellular u'lo yolk sac'-1

1p:;nir.:d rino{luar:li me lnnirrrdrlrru fetar river uns yolk sac

(6,7) d'r1u: cucduonlrnwnuluo*uroslnuirfi.rvruliluo*rro'ruriieu 
( 8 

' 
9 

' 
r0 ) ldo

'jr r fincrnnT 1.i.!airurrnSnlqitui nrrnir.: AFp JIarrliuf,'uifiunr.l rllrprlu1nto.r rsai
f(uieu lununu ere liqrrqalur:urd rfnoqilua:rri orq ls f,thrri d.rq.r6.r 3,ooo u9l
rll luto;drraoanaol rnlo 20 vg/nI uiroaaltrfirrynrtor{hqir.tnfilo 0. 02 uq^nl
(2,LL,],2, drri'unqrnr: rrlq rfillruir nrrdrfrfir, nr:6am: r rrddr'r1f rga6i'lnru
nlolrnle{rursorir.r rriu viral hepatitis drrnlLirsrifu rfirnrrudlfir Snr:air.r

* 
1i{uryqnnqrnr.r1{ucrn! rlnur{u r{u.rlnrj

* *arnltrqo{lfiu'lyrurnlgn 
ifls rfl i0nn11$lrri unrlrurdu r{urrlnj
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rsaritioudulrlnri fir:ntrli rsnidoudair.r erp 64rr1i nrrairl ArP d d.:dnrrufri-

f,udfiuorqiru luaurrirr, errlirl AFP lffinirlunlrg'rr

nr:inu, rdurfiu arp rh rfui'ol tnluu

are rlqndOo{nelui!;1ufiu ldu Atpert $a!fio!

0n g dunou f,o starch block electroPhoresis, sephadex gel fil-tration $43

isoetectric focusing d.rrndli'fig.rO alburnin iluorjieu Gord sacnol(14) uun

i{FP r1n ascites rruia mn{rhod rfullalc r5.![u feul6 chrornatography 5 gfia

iet fiu d.tllinallJ'rtu lfiuwgrr I f,leriraloui'ru'l! polvacrvramide gel electro-

resis. \trult0dlrt1;filro\Ulln1rt physical BeJ chemical lasnr':nnrznouAFP

oonl1n globulin riau uirl.ruun AFP oon!'ln alburnin Ilunilfr aLbumin 0tlra
lnqi{uftu1fr{ufiu blue dextran uiruunoongn apP irul6 gel filtration dsl6

n.rrrndldrflulliru 1 un:lrlrronili*uriorrtnno\ri1 1 1

!g9uov?tnTt

i*l : limn rloreruacio tf,nu:ninoi ( c€rd blood) tdouuni*uoon

mn r6a rioauir u'rlr:trfiuuie tfiulid -zo'g tunjtc!'loonlrli

nT linisnou lrFP , utri*usott rf;nutniaotlu'r r d1u il{t''lfuf"lndu r

riru uieriou 1 tt! satulated annronium sulfate (SaS) a.rlrJorir.rir 1 Z riru

niolffunrusi.:urrllf rrhrulfril rr5ruirf,.rfitlidq$rqorio\t r nu. rdoli slobulin

rnrlnouodl\ctJr1:ri utrlrJduuunilnouoon;?u I tl{uodun" r, u'o 5,000 9, 15 !1flr d

o's. uunrilr1l 1 ri.!uuli$n;6.rr:noul ulde!11 1 urnl1f rfun:nirudrual*rJsos

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



852.,

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.


