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.".1:/':rrlr1 rdu'[gl: Gamr,e glutam]'l- transpep tidas e luoril
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1o1r1 tirasd

qnlfind rrirdl rrlty
nina n dundu

-**
rr.l . (0e rn! ) **ilr.n. (?r rn! )
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tmf,ndo

{1{u16rn1n rrfins-r6.ranrrcd o,l!r;arlunr.tnr rqnrdn:r l5rrar r5uloj carma glu-
taoD/]' transpeptidase (GGI?) luoJllrs manrJal. colorimetric rnethod 16nr:vri1i
I;u incubate 0JlrFlrE 0.1!c. rflulear 15 urfi 1u Tris nlo Amnediol, buffer d
iazu r,riliu 115 mM. d.r r nlt ul.r eri l tf,iu glycylglycine acceptor g,ll rriuriu 138 mf,.t.

buffer f.raortdl! pH 8.5 ra:n,l:raaos idqomqO 3Ooo. crnriu rlr., Ganma glu-
tanyl - p - nitroanilide substrate d.ra;arulu 0,5 M HCI- rirru 0.2 ua. allu
incubating tube Bartnsrrrinrr r Srtorr rfintu,rto.r rSulojd rfirr{u rfu reae 20 u.rfl lno
tJ spectronic 70 Spectrophotoneter d'c.rror.nd', 405 nm. ru-iraeru rili,ud
.flrj,1tclmo\r substrate luneoaunaorlu buffer rfs 2 ?toa rfu 6.0 nl4, drr rdoni t ine.
reaver - Burk pLot uir ru-jr Km aiuft Gamna gLutanyl - p - nitroaniLide
substrcate 1u Tris-tnrffer u.ec1u itornediol buffe rf,u O.egnU. uay O.B1 n!1.

ntraiiu 'lidlin'rrcilT rduloi ccrp d 1f ."".,o."y uo; precision fi ua:Lirirrrlthrn
astonated methoa d!6finrn uonmnd rr.r-irnru rirfuto.r rSulgri nlo ca]-curated ac-
tivity ilf,u6 r iju riun:lfiu activity dn.:ernrjcl.r 1 rdo riultrril activity fil uigurii.r
84 u/ 1.

lilurluqnrqurrul{uqrnunrt u.r du r?lrlnri

nrn?gr ra!a?0n no; ryrn0anrlurnti unrlvrur{o rtarrlnri
#* nrr'ltrotq:trani ro:unnut.roni

tlilnui Tud 1s lalntr 2s23

unr'ivrurdu r[u.r1nJ
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g
r6u'lori gar,,ra gLu'"any: trans-

peptid.ase ( ccTP )'riiufr-rdrstulrt rtFuu

daol ganma glutanyi groups l.1fl garn-

ma glutanyl peptides l tiiri peptides

fied:r ra"i a L-amino acia nSarii ua:r"r

1frfin garrna- glutanyl pepticie fi'e1ri
z44JU l Un':.t$':nao nanes ua;d1?lj\t1!

(1, 2) lno1i gi-utathione (r-L-gJ-u-

ta;r,yi-I-cysti:ry.lgiycine) r flr.r s tlr -
strate !'j'rrSuluif;rdiiaetLlhrnr:io
ganna giuiamyJ- peptides lnuarrrilri
lfin substrate irydroJ-ysis, u1o rfin

ne:r, duudtos garoma glutanryl group

fil; r5ulsifiaerl ril{uq.rlu mi cro-
some .da! rtraira.rf,ur.npJ (3) rrn:l:!
::fiuqtduluraeo:Lenia6*ltul:n chronic
hepatocellufar disease uuusr't!.l lta !
obs ttructive liver disease 1llrnfi'.:
n ii, rt:fi'trtat r6r.r1o.id1u{*lr:q'rdu r5r

u'o;gur' ie r5u'lrifirdr: 1 dkinnaoun.:.L,

ff a n*g orar':t narraorrdr:fi'uaqjluUrlfir

i,f.t',r tralisaininases lfiuiu ua;::fit)
r :asa{",un a-rere'liuruni-r riuta:idu 1

irs ( 3)

1fi0{tinr:*nurr,r ectivity rio\
r6ulgtidiar,1 Inu r rduuflt r su-bs tr'ate
(!. 5, 6, 7) ua3 acceptors (5, 6,

9), r rJduuqam4tiduintmaaar: (9, 10,

11), nrsfin, arrl riliu ua: pn d

l'ul'r:5rlio$ buffe:r flli (9. 10, 11)

-lnu ronrg.ru reaction raie aRalysis
lnu antomated method (-o, 11) odr.r
'lrfnrl anreld rtlr:T :a!dn: rcn!fid.run n

rir s fiul Jturi'as rJfirJf, n r': ui a; uri s

1rujsrlrrta"r,T l,l"r activi ty to\t
rdulsr; eetp "lu;a\ arffinl.:urisf firCac;

unaaun rnT e:d rnr.rr:atrflqnfir:liluntinreq
rr: lfi'usa.r rdultljg'ed 1u0{usa! nuthfiuag

tjJeu lnu "ls{lanrlu rtiliutra.r substr,ate,
acceptors $as bufferE d1d .rellfisn,

qnnqIJ ua; pH d rur:r:alair{rr{nlarrorr
rduhtJtnf,lu fi.rd rCauilsfl ru!1:drurl
n:erar::fi'u r 5u1sri6'.rn dr e lnu nanual

;:le thod vial,

!qua:'16ntt
r n{a.rf a :- rJ.::nauiru

SFectronic 70 Spectrophotome-

i:er , pH rneten, r nCar,filatjr{ a: i6uq 5

vrhunrj.:, rn{o'oaelqr qora4i ('{ater bath)
'r rrfil Lancer micropipgts $ai cuvet
qu'rn j.a x 75 ur, *irfua'ru activity
ze 

'r rdr.lrslloun'r'i5nd rfindu

.Spe cimens : -
1ti gooled -"enurn ? e.r airJ-:u i : nfu

sr a;io rr rSr)Hn r: lalnifia, 'l:rna,ruraun.i

rfc.:1ni

#rurd16uo:56 rnlul :-
(l) F,rf f aru:-^-..r^- :-e€ents I

l:uff e::s du"urranaar5 2 nOn 6o Tri zma
r^-base n5o Trrs- [ 2- ani no- 2- ( h--droxy-



V o l . i +  N o . 1  i a n u a r Y  1 9 o i

methyl) aminomethane] ua; Ammediol

n3a Tris- [2-amino-2-( hydnoxy'nethyl )

propane 113 diofJ oiu5u aceeptor d
'lti lunr:vrnaarfia glycylglycine, gly-

cylal-anine, o<-aminobutyric acid,

methionine uas arginine

nr ' : rn luu  bu f fe r  (1 tS  mU)-ac-

cepton (tae ml,{ .)  neagent i l i t r iJnsas

N1u Trizxna-base 6.96 nlu (rata Am-

nediol  6.04 nf i r)  uav glycylglycine

9.11 n5l a!1u;hndud:s: l ral  400 rra.

rjiu pH 1frlri' e.5 dqnmqfifa'rdru 0.5 |{

NaoH rAurjin*u"hin:u 500 la. rfir:"[uq'

r6u ( !o-!2ot. ) 16ueu 3 r6au lnutr;

rdarqornru ( 11) nll rriliusar: buff er

$a; acceptor" du 1 uanrnf laorndqsna'r ' l

sialtftuHan-rrilnaaN

( 2 ) r-g1utamyl-p-nitroanilide

substnate; n1- lx r{ ldu 69 mM. rniul

lnsd.t r- glutamyl-p-nitnoanilide

(anhydrous)  1g .6788 ln .  avaea1u

1 la. ?a\: 0,5 M HCI- nerlt rrilriudu "l

uir*dnr:yrnaat substrate d qyfr'a.:

r n3 u!r;auM4n o{.: uog6a.r16bin:.r srneslu
z {irI:r.r

Buffens uos acceptons dnairelr
I  n -fr-tnun lrwrcrn Sigma Chemical- Cgmpa-

ny, ST. Louis, U.S.A. t iruar: rnf i

dt f filirfluuin Analytieal grad.e

i6n r :  : -

( 1) An Buffen ( t-ts mt't. )-Accep-

tor  (138 mM.)  pH 8.5 q iu?u 2 un.  " l ,a i

1u cuvet zurn 10 x 75 u. rfilfldr:

100 1:.rIn:6sr: zua:rLir{rfiu raaand rfh

bl-ank "ldriln*u 100 1uler:6n: 'ldgvruf,-

*u fr.:f,rdarii nonbnzymatic hydroly-

sis qrn substrate ornfiu{u cuvet

f.:ao.:dqom4fi 3Oot . raianrrdninun'li"[u

uria;nr':mn aa.:

( 2 ) nrsrfi d\rdrju;ieuruarzor:rSnia r ou

flqrun48 rrirdnirunuie (rJ:arrru 15 urfl )
r3lrJflnSurIprilnr: rfi! substrate rriliu

69 mM. a.:"[il zoo "tr1n:6sr: luupin; 
",r-

vet arallf rdrfiu 5nne': rrjduurdnrrza\:

Absorbance ffnerl.lsrlndu 405 run. Tn1
tie.:rear 1 urf l  rf furearuru?la.tu 1 urf l

r': a uir uridnhmun sio"l rJ"|,un .t : un a a\t

nhu rnmrdn':r r 5e1unr : r rjdrJu uila.:

zos Absorbance sio 1 urf l  (AA/min.)

crnfuu"ltilniueamr enzyme activity 1u

specimen rrfu u/I

n'r1il r?,ll?uqnil1s ( Final coneen-

tration) lunaanylnao.rcgfirirfi'.0d :

Tris buffer' 100 mM., glycylglyeine

acceptor 120 mM,, n-glutarnyl-p-ni-

tro€nil ide substnate 6.0 niM. r iul i

ririn ; rfrnu nt r.t s fluadr.rdu

nr :n iu ' rm : -  (12)

. 1 nrirs (thrit) ?atrrdut$:i rlrrrufi\t
qiuru r5utmid16.lrflunr: r dderu substrate

a

1 /:mol na 1 urfi

n,3a 'iJ" = 1 lrmol, substrate t:ransfonmed

1  m i  n
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ua: un.l-ar absorptiviry- (E) aln{u

p-nitroaniLide = 9'870 litre:nol-1:
*11 f,ofu enzyne activity f,o

u71 :6 A/min x 106 x totai voluroe

E specimen volume

=6 A/rnin x 106 x 2.3

9,870 0,1

=6 A/nin x 2, 330

doA A/rnin = 6n:r r Seaorr€nlaldnirr
1l

2.3 = #ilrnrfivnll r S8c?isr:

1u cuvet (total vo-

lune )

0.1 = LFlr.t,ri.rnol specinens

( sanple volume )

91870 = rnolar absorptivity
10" = pncl 1u 1 mol-

AAnllrnaa\!

a

o

o

1.0

0.8

0.6

0.4

nerlluf,r.risor 9q?Ee-ggllyity- fiu

!,)a1d I dd0u'[d

n.t.:i.r.:$r-r enzyne a.ctivitY 1u

[*l uactu standard 1u rrardirs 1 fiu
rdoqnt r tjdullurlat.rra! sj-ope (AA/roin)

rtr r'rar.duft n1lntm\t1; tris
( base)-gLycylglycine buffqr ae'ur nil
,riu 11!rmll ue3 138 n n-rla1f,r.r tFt
pH 1;1; 8.s incubate tftrl*! d goog.

rA! subsbrate riliu 69 mlt rorlf

Bui r -i!.Lajrg : iai fu"15

'irfiu ua;druqnrr r duuurla{crn absor-

bance d 405 nm xujr slope r;a'tdnaor

,ratr"rrit.t 1-20 rrrfl rfrscrnftr slope

r:ioo 1 aaa.o (2r.d r; uanti, acti-
viw go{ r6u1rd,Cld, us ru trarfu

40 50

Time (oin)

lrJd i uarnnerl&rftrir:rirr rrer
fl'ilunr: incubate d goos . ffu Absor^-

bance d r r-duqlrl rds'ocrn activity !a\r

ccr 1uc*r laelmr! ci!;uto,cerrirl 1

luuao*.r:neo.sfirntnrurlflu'?!nr:'
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acrnfllr rrJduuurJarrqr'm40dftiunT rn':eon.

activity to\t GGTP

ntrir activity sos r5u'[ni ccl?

t: ,drdu,'{ou 1 ,doq*lqodlilunrt in-
cubate rdlducrn 2oog. lu6.t +5og.

ua:,doqonqOdlilunrr incubate quie
fi activity to.: rSul gr;c: an a\to u 1\t'! 

"n
rie 11Ld z;

50

20 30 50 60

temp (oc)

s0n*o:Rrrl rdudwra.: buffer diaario

GGtH aetr-vltv

Tris $ar Amrne diol buffer lfgn
u'e:'tr rnlu! buffer-accepton drtrru r{l
iuri"ro 1 fiu laaiaer! riruriufi.: uti roo nu

qulh! 2oo m . linr, l rilrjuto\t accep-

ton n.rdd 138 nM. rJlu pH tol b uffer
(ar, l r6lduri-r.r 1 ffu ) -acceptor' (all
rriliun.rd ; 1i16 e. s nrrrnao.mid
3oog. lnuneru rrilriuqnfrrutos substrate

lurlnnaonrnaor rrJu o rntl, ruir nerl rrir.r

riworr buffer firr 2 s0n laraio Activity
tos rdulroiriour.r, n lns ro'irrcaJrrdrta':r:.t

,rirltiudurnn'jr 100 nM. firlil Activity
ra.r r5u1gr;6dsn.rd dsnan.r'ir all riuJu

sos buffer fir 2 n0n hi!8yrineiodn:r
r5rto.rra'u1,roi6nrau (ldfl 3) od.r fi.r

Trizrna base ua: Anrnediol rdou'rurli

rflu Buffer uie rclri activity so\t

GGTP dlnirflgrrfi'ulrn

E
e
E

o)
:
:

l

()

11f3 uea.raanr: r dsuur.ta{qcnqdli

luntl incubate dliotfinla to\t GGTP

t#r 1lt6emu rfi.fi.taoetrir.r 1 lu
mornrmuf,.rdn'rnunli\u'?6nr': "

pH torr buffer-acceptor drrurgcua'1- r,
nlutfJnlur,uorr cGI? o.tn{lt 

"a{au
n1'u r:11n1 pH d rrl:tr:altor buf-

fer-acceptor 2 n0l to Tnis (115 nl{)

-glycylglycine (138 ml.t) buffer ung

Arnnediol ( 115 nl.l )-glycylglycine
( 138 ml't ) buff er 'lrurjlu pH 1u buffen
g .\, ^ ^yrldo! tn Ir J-Y 4"1! l?utugnn1u?o\t

s',rbstrate luun'avnaonnnao.r r$r o.O rnl,l

nrrraaaunidqoul8 3ooo. tnr jr rdulgr;l;
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40

J

30

Buffcr I

100 150 Z0O

( Buffer') nll.

Ud.-o uoa,tnem;li buffer.s 2 ror thnrrl r6r{Lirs 1 rio activity tos
GerP rrnd{$nrrdrhs nr:nam,,ni rdo buffe:r qnu0r u""rinnr-,{*iri ;;
I . 5 la'Ld r-gtutauJr}-p-niuroanilide sub€Eate latu ririuqliro r ilr
6 oll. cs; elvcVlglycile acceptor ltannlduqairr,,f,. fzo rn . lurlrnreae
tlnaD\t

Bu.ffe I : Ibiaa-base (._r), BufF€o II : Aredio]' (t_l )
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rJuirct i 1

8.0 6.5 s.o
pH sa\ buffet: riourf,! substrale

i $l--g n.r:nr11l1.r pH g rrlrsaloh-
ulu fln3slza\r GGTp orndflsar{rJeulu
buffer r0nirr 1 dinerlr rilriu 1t5 mt"r

n r:rnn aastilnuli glycylglycine nlrr
rtrr"u 138 mM irlu acceptor, r-glu_
tarry.L-p*nitroani li de substrate 1u

lnnaonunaarliaelr rirJdu 6 mlil lrosn.tl
rnnaounif;i 3oos. Buffer I; Triana -
base ( r-. ), Buffer II; Amirediol-
( r-^ )

Voi . i4 No.1 .ianuarl- 1-,:i

r3'r.rvrh.reu rda buffer fir:aasi pa lrnnir
7.5 !!as pH d'hi activity 

"a\, 
ccTp {\

qa 1u gi.ycylglycine bufier fio 8.5
ua;1u Ammediol,-giy cylgl_ycine bu.ff er
fia 8.4 firruanrrlulttd + pH qnriraror:
deuHa:rrar r{niaJ r1u rrn'a:r aa nyrnRa,J x d.\
i'1fl !fi! r- glutamyl-p-n itroani lide
substrate dsa:aeulu 0,5 M HCI o\:11
1u Tri s-giycylglycine Duffer pH 8.5
n'la Arnrnediol- glycyl-gLyci ne buifer
PH 8.1+ l:flrir!l:!-lr|J 9.0 ![a: 8.0 +

0.05 nrlaifir-r

100

ourfer I

r.i

n ru rrilr]ud rnr-r1 !6ttJ? o\r s ubs trate

1unrrrnaarryrneru r {lriuz or: subs_
trate l,u buffer 2 ?r0n lrlull glycyJ_
glycine r iu acceptor rl-je rdalti
buffer net:l r rir.rrju 115 mM ra: accep_
to" ,ri:.rriu 138 mM (ul on?..rrl rrilrilqnirar
luxaanrnaal rfiu 1OO mM, lra: 120 nl"j.
nr:laifir.r ) !ta! buffer-acceptor {l pH

8,5 fl ,rtunaa\rvr'rd 3oog. substrate
oeur'ril,riuqnvitrluu aannn aasf.r un' o . 5

ml'f. ou6v 10 mt"t. nrir 1u Tris_gly_
cylglycine buffer activity torr r6u
'l{Jrcn.rd ldo substrate flnrrl rrfudu q

nM. l,unoonnnaa.r ua:n.rdlUoufir: 6 nM.
ui.rl, nd activity rat l6u'lgric:anas
wiaurirnrirfl substrate nnn:naulunaon
llnaa\t rir Km. sa.r Ccf'p luBiria r-
g lutarnyl-p-ni troani ti d9 substrate
'lu buff er s€ndirir 0 . 69 ni.j. (f # s , o )

ahrlu activity oa.r r du'lori eert
1u Anrnediol-gly cl,tglycine buffer e:
r iln.rd rda substrate 6ae.Lr rtiririu rJ.:: _

!1o 4 ml4. lur aa nrn aousn:n.rn{ rjlufi.r
8 rnM. rdonrrr.l rdr:tir.,go! substrate an

rihnjr ,+ mt4. activity tos rdulnr;ccnn
o.taJr,:.:-:n r5r n'r Km tar: eCTp .lu6fl

n'a r-g-lutamyl-p- ni troani l-icie subs-
trate firirrJ::r.r1ru 0.81 mM. (:ild z,B)

nerr rtir-rdurra:z0n0a\r accep to?s
Acceptors fluhlr rrJlat rfluufi,u! 5

ziin 6a glycylglycine, glycyl-atanine,
methionine, arginine uo: 0( _aminobu_



t

;

,t-1s

tynic acid i1nfl11rnaa\r rdoli lut-
fe:r ue: aceeptirr fftdio

Triana base (115 n!!) :elfiu
glycyJ-glycine (138 ml,t), xlo gly-
cylalaline (23 nM) nrlo nethionine
(138 mU) nla a:rginine (138 rnM ) nlo
o( -aninobutyric acid (138 mt't ) ua:

rdoli ernrneiilot ( 115 mM) rrrrfiu ac-

Bul r Ciriar.s ilai

r

ceptona rdr.rf,urfhi Tr:izrna base i fivfu

cc! buffet*acceptor :"! 10 lirr Llffu

pn 1rili e.5 1i substn"t" 
"e'w 

i6uiu
6 d4 lurpnraarmnaas nr:nnaaur'rdqo-

nqO 3oov. nrirlri'irr:1i buffer' 1rr1

6nlr tdef gl-ycyl-glycine r fiv aeep

60

h tro
'...1

U

20

ton csr'11ri GGTP fl activity q.rftr lu
so=d gfycyLalanine (23 mM) c:1i

fdC-! um,cazrl ritfirC lturlstufia\r r.-glutaq/J.-p-Ditroanil,ide subst$ate
1u 11l.u}{.,. friaa (base) brlFfer,, ptt 8.5 n,l:nnaarrnidqamq0 3oor.
leuli glycyfgfycine aeu rJtriu 138 rd{. rfiu aceeptor



\r'o, . 1; -io.1 .tanuar.). 1!r.1

;
15

'J
_n:

t'

0.06

l:3

'rlp

0.02

Serur I II
Se:run f I
Serrnn I

f\n = 0.69 mU.

-2.O 1.0 2.O
r/(s) rnl,t-'

tdilJ namarrr riiriud rn!1sa!ro\,
1u 115 nM. Arnrnediol buffen, pH

glycylglycine nt.tu.drJ;u 13g mM.

fd 6 Lineweaver Burk plot toremr:lrrprdutr\rtul d s

oE10
(s) n "r.

n-gLutanyl-p-nitrcanilide subatnate
8 . 5 nllniaawttdq*OO goos. Irruli
rrfu Aceept6r'



B-i, -..; an. i 1 r'.- -J
14

0.10

f-r
I

^n 116

E.J
-rl>

ul'l u udr\t Lineweaver:-Bulrk

tivity tJz;l, on4.tnd.rtos activity d

nurdoli gtycyJ-glycine (138 rnM) riu
Acceptor dru Aeceptons du 1 1f ac-

tivity rfi urrnd.rludud.rnd.rludir:sol ac-

tiviqr tort r5r.r1sri rdoli glycylglye

cine r liu acceptor] rliriu 1m:r.rd t 1

,duo.rn glycylglycine rfu ac-

."ptoo,{,rnrr"au dslf activity tlo'l

Senun I II

Serum II

'r Serun I

Km = 0.81 nM.

1.O 2.0

1/(S) nlfl

plot to\taan11n;ao.rduart.rlulrJd ?

ri, .riu lslifinnrnrneru ril{rnros gLy-

cyrgrycine drru"raldqa nuirlutorcd

uio glycylglycine fie substrate c!

ninird rflu acceptor lirriltu ui acti-
vity to.r rduloJdnrlf,luarr; rrhrfhijrt:
o{1u buffer git'1a6nru 1:!i1;hn.i1 10%

ra\r activity dqsdqrlu buffe:: torriu 1

r6uloriE,:qa1u buffer rlntiadlirnoo.tr" ' .'

rlolo
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a?1! r;!;l,o\, glycylglycine d
tl1 maxlmun velocity 1u buffer d!

a?1r.i !;!ri! 115 rnM pH g.5 rrfin;.r\, .l
z-/rr tlaa?1lJt?ll?u?o\, r_gLutamyl_p_
nitnoanilide substnate 6rir 6 mM 1u
{nttaoiylaeo\t |,tagn rtrrnaD.rr,# 30ot. !
fi.rd 6o

nr:,xd 1 uanrr % Activity
Ammediol buffer

1.,

1u Tnis-buffer ( Trizma_base )

netr rrir.rtiuta.r glycylglycine drnilf
GGTP lu0*li maxirm:m velocity flod
In,1.u 120 nt"l fulrj lnutrii-r Km rri.rf

44.4 nM eirulu Arrnediol-buffer 16rr

loi1f maximurn vetocity d glyeylgly
cine rriliuth:u1o 100 nu ltrlll Intdri.
Kn l;u.rar.23.3 mM. (t,Ud 9, 10)

zo'r rSultni n-glutaryl transpeptidase lu 1):is uac
t?tusu 115 mM. pH 8.5, substrate ine,rl rriuriun.rrld og rnl,t. nr:vrnaa.rridqom40 oooc ,du1j ."".pt"o" 

"on;.u 
.l 1,.,

Acceptors (mM. ) % Activity

115 mM Anrnediol

9J-ycylg.t ycine (138 nlr. )
gLycylaLanine (23 mM. )
d\ -aminobutyric acid ( 13g
nethionine ( 138 mM. )
anginine ( 139 mM. )

4 enzyme activity

nr1rlQnio.l ( Accuracy )

c&d!
lrar 84 u/L

u(,rr t!n?1! r?trJl,u 12 u,/1

nM. )

100

JO-JtJ

4-7

4-5

4- 10

rrnolud$nrlr riLrtiuir.rryu 3 firotirr:

PH 8.5, r-gLutamyl-p-nitroanilide
substrate rriuriu o rnM lureotnaaol nr
iT co::relation r:ni.rrr activity dl;
ltnnr: niuaua;dn:esnlcl\, 1 1f rfu riu
nrrr Inai Coefficient of cornelation

n1 enz]nne activity Inuli Tris (ffs
n*'l ) -glycyfglycine (139 mM.) buffer

1i.5 mM. Tris

L00

56- 58

6-.7

2-4

5-9

r dou'tlr rarfhrludn r r ciru
fluh'nirrltuf;.rura 5 6n.lrjru uacl;uirrr

(r) r rir fh.r 0.99s2 (lill 11)
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Buffer I

0 1OO 2O0

( GlYcYlglYcine ) ml{.

Ut-g ut \rfl-ta{ irycyJ.grycine acceptor: doezrl riliuJrt 1 ia
GcP acti.vity lua*r rdoli Buffer: art tiriir 110 nll. PH 8-5 "

nrrreaatr'rd 3oog . lro1i r-glutayl-p-uitroanilitle subslx'ate

ririlu o nlt lurlmrmr

Buffe:i Ii Triaa-base (o--r), Buffea II; eAio} ( a-A) '

ur:n r:nee'olii{rlmracftr

60

,-{

aqo

o

20

retluir*ri ( Precision )

1i peored ser,.u nru tfuiu 2

:;lu u'rnnr activity riu rfioefi'untr

nrltrrlniotirtuu ldluuie: pooted

ser,.u liu'-ultr activity f,r 1 fiu 12

rf.r rt-jr withiD-nra precigion 1i;r

coefficient of vaiation rirfiu 9.2t

ua; 5.6t rdr,f{tg eazYne activitY
11.16 u/I r.3 50.83 u/I *uctrhr

1nr:rtd z1 |



Vo1.14 tloJ 3rrrria 3y lgdl

!(D = 23.3

-o.1 -0.05

Buffeln II

nrrtfr-r I

--t . Uio

-l>

= rA.4lt.

0.05 0.1

1/(c) d-1

4i-1gy -tr--t+aE* not .mr.ranr*alrt1d s



80

'- r+u
ro
q)

O
o)

o

40 80

Epected activity ( u/1)

r1r1!d 2

l&{rhdlfrrom:e'-rua ( E:cpected activity ) B.:dr61rfrr ( Detoctod
activity )

1Jd rf u* correLation ::;rjt activity ter r&hi cqr" 1u

uli! lithin - nrl precis.ioa to,ltlrrrrnsrear:

a1El'riG{
l{.rd

riuana{.,,r
Ca\t't

x
(u/I)

s. D.
( u,/1)

*
c. v.
(c)

t2

12

11.16

50.83

I. UJ

2.96

at

t Coefficient of variation (t C.V.) E StaDdat d deviation (S.D.) x 100
*



vol.14 No.l Jrnrr-ry 1961

rnl11:d

nr.r5rfrrrr r5aos rfulrdlnu ii
l'ren,r: I n13n'1!ia,rfln jrn-l:1i aUtc,uE_

tic nachine lau rorrslunr6dio.,rn1:
n1'rizuQl|qorOiravr$nlard rfi rd! nr:
narosdli r?anliqorg! eoor. drlni'
r f, alfirqorg0rio.lrhf, (28ol.) sa: ac_
tivity terr rdulrriC*::owd 3oog. fi!
dqrg0;as ua#r.rliuriaunn n.r: l6on1t
qer{OdldosdAfi*nr:dLial-r.rnnrrqrl,ri
0qang0n'inirqor4ia,oli rd# 2 5os . ( g )

entrlimerlmrlEn:r r5etarr riulsrili
e:nrndvfu ua:i'r1iqor4lgrn.j.r aoos.
rujt-}l:ri1-)r.'ltJ enz5rne activity 1i1.r
ni'rfa-u uir=rruirr{n!ariotnrrtFlurru
ra{ substTate len{u rdud 37os.(11)
{rnrjrrrr riril{mirnd rn,.,:altov
subatnate luaaemrrmrrf,o 9 nll.

pH d rlrrn;alta.c buffer,-acceptor
1u Tris ( 115 mM. )-glycy:-glycine
( 138 ln}{. ) buffer io I .5 Rosa.tj<i
rar Tarloh. (ff) d.lli autonated
nethod ruir nitrrn rf,l substrate
ri:ril g nx. es1il1ur$nlo-na.r r6u1oi
d1i r:sis ( 115 ri{. )-gl,ycyl.€l-yc j.ne
(138 rI.) rflr bufter d pH 8.s pH

{rrirrnotizusarrarr$ria.rr: r [.r B. o
trrfo pn dr5ukojli activity O\rq,
llar:nrorluriouffirr:uri.od riali
Aaoediol ( 115 nU. )-glycytgJ-yciae
(138 BU.) rf,r buffer-acceptor pH

19

d uor:ordqaf,a a.+ dulau aurcmated
method, S.-"2 (9) xr:irrdali subs_
tlate (4.4 nM. L-r -g_lutamyl_p_ nitro
-ni-Lide) a:arrllu Arnrnedio] (50 nu. )_
g.l-ycy.l.glycine (22 .r,I4.) buffer a:lri
pa d rnr.rr;alarfludr.rn 5e,r.::rr-jrr 8.0 fir:
g.z d 2sos. nr.:yrnaarluria.rrfrrJFne: lris
dlia a;a*u drtu Xu nr :r a aow o.r {,:.{u?iu ao.,
( 9, 11) oeir..rl:6nr:.r

trate lns rf,rlalrl 1u

tao nrllSrat Szas z

n'r- rnsu! subs-

bEffer-acceptor

d (g) U''rr;o.r
lntr ronr:dqomS 3ooz. rn.:e:ir rfinlar
ertr: riliulrn substrate hydrol.ysis
lu::;ers pre-incubation peniod rioni

dr:rtoro{rl (riuloi1 o.rlrJ niLirfia
transpeptidation lrtT.:fi,r s u_bs trate
larr (.interna_I transpeptidation ) nia
I dl.,r g:-ycyt-gl_ycine acceptor dltaqjlu
buffer fiu ua:6nth:nr:rd.r fia r:nhln-lJ
mrr:n rfir buf f er rl{lndl i'liu.,u ,r'ritiqor_

nq8ias rn:r: subs trate r:dlf,'rua:mr:
nalatlu buffer rdoriau f,..:riuoe.:uun

substrate aarq-rua:hir iun-r l*.rrgniur
fi{Cifialirr-d tr.:riu j-r Lnlr ;orn-irizath :
n-l.:i",nl".o

or:1d tris (base)n3o Aoediot
darrr, li,r{uriru 1 rir le rn?gr r$.r buf-
fer':rlltll'u g.j_y cy _lg_ly ci ne acceptor
dnr-or ,iliuaort r:ieran'a actrvi\. ?,a\r

r Sukniriau:nndqorng! 3oor . fivriur:U
buff er zllalnrrfland.r6}i'ilafi r;rfil Tacr
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ronr#ae, l ridrarat buJfer dl'tnnir
1OO rnH. lunaannnas.: Szasz ( 9 ) rtt
ir ce!r:aq:1i Tri ethanolanrine nla

Diethanolanine 16 rtiu riurfiu Tris

nr!o Anmediol- ui ai llul o.: n r': a: a 1u?l a'0

substrate (6.6 roH. ) 1u buffer rir: r'.

tfinunnirrrfiu ua:n11a;e1!Jta! subs-

t:rate 1u Armediol q:f,nirlu Tris
( base )

rdoli tr,is rio Ammediot rdr:riu

115 n}'t. tfru buffer ua! glycylgly-
cine ( 138 m}j. ) rflu acceptor rr' PH

g.5 xr.rj' substrate diaerr rriliuqn

riroluraonnnoos rfiun'ir 6 .0 ml'1 . l:ria
1f r finnr':rnn:noufrufi rad.rrrnd rf,:.r r5u-

1$ia'rldqonrq! 3oog. ua: tdaaerrl tlil
iuto.r substrat. n'rt 1 fi'uf rir lli-
chaelis constant sa\trlAn3s1 dhfi5'tl

r-glutanyI-p-nitncanilide su-bs tra te

1u Tris ( 115 ml'l. )-glycYlglYcine
( 138 nu. ) buffer lir rlirfir: 0.69 mM.

rdoti nnneaior ( 115 rnM. )-glycyr-
glycine (138 nH.) r[i] buffer Kn

rinft substrate 1ur$nlu, f, e;54'r

0.81 nM. d\ir.rcend Szasz (g) ln':ru
.rrulif,o 0.96 nM. rdoli burfer rt0n

rf,arfiu uiqon$lunrrmaaa.rirsfiu
( 25ot. ;

Acceptor df,d1r.'rnnrtrtaosf 6o

glycylglycine a'tiu glycylaJ-anine

r0u peptide dratr, :olilel{'li rriuf'u

rdott, mru activity ta.r r5u1rni6.ois

Bull Chiang Uai .$1S

40-60% rtFltnl rfiuufii rdali gly.yl-glv-

cine rflu acceptor vrtr 1 i1n-rrr., rri:.rriu

sos gl-ycylalanint: t inr tfilr:ldllunrnrat:

".'r,,ririroou 
grycylglyc -ne d1ri r tirriu

oiesl:6nrr a'.:dnr';r:f,t,':tuef, a gJ-ycyla -

]anine ':1R1un.1n jr glycyLgtycine odr'r

!'tn

tt rnanuaL difflfnelrqniarua;uirt
oilnirf,trtfii automated netnoa n{{iln-
rir ( 9 , 11) Lta:i'rnn1':rn dotll t{atnetr
qn6o.rd alltd'i-, n',-'r rilti'rta.r r6ukni

GGTP ( la Calcul-ated enzyrre activi-
ty ) lufltrisa.rirjrudfJ acti vity #.:uiEuri

eu6.r 84 u/i riurJinrnlnon:lfiu activi-
ty dn':mnra3s (detectec enzyme acti-
vity),

nisouqru

{l{ar:artouqn':a\lfi-lde':13'1': n':.

tSqgdu 5nu tafia: dli'nhuu:ui d rrfurj:;

l utri rdu:lYunr:no.u't ,iuu buffer.

r onar:drt6.r
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COLORT METRf C DEIERI{INAT]ON OT HUMAN SERUI,! GAI{MA GLUTAMYL TRA\SPEPTIDASE
(GGTP) AcTIvrTy : :, A SUITABIE TECHNTOUE*

R:japa Ninsung, H. S. ( Biochemis try ) 
J"'

Aud.onsark Haesungchaiern, ph.D. (Biochanistry )**
Kr:ropol Klunklin, B.Sc. (pharm), M.D., M.S.oo"

AsSTRACT

The op tinal conditions for
deternination of the rate of serurn

ga.mn glutany.l- transpeptidase rE-
action by using !-irrr: r col_ori-
netric method werre studied, The

procedur€ empJ.oy ed 0.1 nl. s enur
enz)nn€ which was incubated in
his ( 115 mlr. ) or Anmediol- ( 115

nl,l. )-Gtycyfglycine ( 138 m1.1. ) buf-
fer. pH 8.5 at 3ooc for 15 rninutes,
thea adding 0,2 nL. of gamnn glu-

' taDyl-p-nitr€anil-ide substrate
which was dissolved in 0.5 M HCL

iDto the iacubating tube. The

rate of enzyne reaction was fo.l--
losed for 20 ninutes in Spectronic

70 Spectrophotcmeter at 405 nn, It
was found that the optimal_ subs-
tr:ate concentration in the reactitn
tu-be was 6.0 nM. in both buffers,
giving the llm by Linerreav€q>9u k
plot at 0.69 D . in TriS buffer aud
0.81 nM. in Anmediol buffer. The

accu?acy and precision of the ne_

thod being used wene also studied
and showed very good agreement with
those studies by autornated. method.
The neLationship between enzjnne con_
centration ( o:: calculated .aclivity )
and the detected en4rme activity
remains linear within the rar€e
0.84 u./1

Support by Gr.ant from Chiang Mal University (1979_1990)

Department of C-l,inica.l- Cheoistry., Facu]-ty of Assoc.iated MedicaL
Sciences, Chiang Mai tJnivgrsity.

Departnent of Medicine, FacuJ-ty of ltedicine, Chiang tlai tlnivers iW.
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rrjtsr.rrflwd'nrrrajrodr n#ft.rnrttrt qrLrd

rftldlifurntnrlq q: r f,u,l rrhgrltsdr nr rrr+l

@r6n{re nrnfidrlrir aurtt rnrslrllaod
r dnitnrn TOqCu

n1 : nyl e r dn;rr noa-trr ct guu6u-

riufanf tltrlSdrurcludrlnntrrtr?rfu rr$r c

drr:r rnr::q r elai: r 5l1l;cuc r ira:nlitlr n

tfir dtr lqrCtfr,tdr n'qrrn thr ColuJo.raeoe

': rSCr r n4era r do*rr ! r fat,r uuflt f u 'h fC
odue !,nc d-td1!r rrnrondnCrnaoiirEse r r rr+i

@l drrJtdlr3od leoon liud.lrrurasdQrm.l

r dai uncltrlJtrnr tuonlertsteb rr*l rjtlrn,r t

rr r Frfhifi;nrrfnvrlrtmrrrrufrd d.rur nfo
ai'r *erian rnr;odr er o{t6nrf o r neal rn r?OcCu

rlur.rrrrrrr rrh;?gq{t!.rt r FrUlrnagnoo-rfrjzuciFlnulunla ! fio

sr0uni nrt:lear,rfit0a 1n.!. ( r mr0arn tutrvrJ I 
*

rflhjo
1!rrr,! | ?ao r8 € firurkj n.ti.2505 61 A.A.z52z f{nraldrrrc.rr Blnul ,nrr.}mu -

,ndr; *omlrulcurdurltai lailtrnr ter r q'r u1u nfa pap s'ear c-rurraf;laajro,re
25,004 r.u sdetr r edunr r r€glrn:.rg rFl{rn Jngnd.rd n5ilijr ufhjr co rf,r invasive car_
cilora *n.to'rrsriuos ldnrr r:riu 4-6/1,coc tru {f{rirr,r0n cei-ciaooa ia situ risu
t'rrrrion gdrrr rrds 7 ,7 t!.OOA nu unrnqir$jrudrfu dysplas ia glat t tada 2+-2r
1r000 r1u o1l, r cCulo{ 6j?uri*rarxLr.r funr rnrr rio +r.+ O n+rorqdjzdirihrtrm.rcr Fr
rhrua6r*{rrunr#6a so'rqr*ir.r 40 6 6-1 50 0 uaan6irariti,^ruLuodt drrer$cdmdr
35 o ua;$rndr os 0 nlbfrieud rfiur r F rlr nra8nd'rron nuil rrusa-r Trt, r cm oorh.rdr
rnns'iirud*rgrgnSonir ir r uarrn':ncrfduri.r{r,',,"rurgr necf{n lbu iatrucft.r:li ,fir
r"ur r Srls#fre.r Ctn t na&n{u frrS od!*u s l;
rr 1 ( Intmduction)

lurn tlnrrr'! dunr tn:.: otg r FlUrn
lrgn:rulS rdai|toigu (Cytotogical
iliagaosis) rornilrfijz uCailnu dr$ fir
rn*trqaruludn,la!d1rs1Slnu.t rF.E-

r. rudrCnf lrr lnor Cu r e ur 1rr i.r sri

O r.rli. 2505-2522 rr!rOutcult*.r 18 O

frJzuf{ti*irn rntr qnrulueufrrlu zs, oor+

rlg q.raClr,rllrjrr;dr nt{.ln{a r !ot1 id
rfrr.ritrqrdt c+t1a 561,087 ru letn.ti
rs{grt3lrjr |||ror 4,639,688 nu (e.tnno{

nc r.[h'|nrr|'n trjnrto{ 31 SJ,r.rrcl 2521)

mrnJtvllfrJro Crl*nrn4oa'rr m o{ir r
.kf,fnjfar.l&-,70%. rjrrdr mlulrnrare r noo

Crsn ndfrar&nVrr 95.3% !da1! 3.8%

ifd;0.6X unntq On o.sX ( mnc{.
t0tr.rrr0 rJtp rad'Irp 2515 - 2516 t ri.r

: zurirnr rn;r qnrdr r ra6du1 6mrarralr !rn,r r

lic@rlanr rnt: qLrrrrrtorn rrrt u,r rnr{r SJz o

ttrtdrrrn ! ?tl 1 mr:urrnr+trCnf lwrlnurdu r Ourtai



24 Bull Chiang I'lai A.,US

r ejn ir o.r r :uu frvr&.r fCn ! duo $rir: dnurw {douaclsnr r (l'laterlals and Merhods)

reln6du6noanur d{qc rfiu rrriaun: :cn r zlaifiii.rrr n r r e 'lai'!r cr na r'u -. vAvr{ui-

dnl ur-i-roonrfil 3 uf rrru lla
( 1 ) tio-r naoni'ruu",rn"T uu(.r

(posterior fornlx) rfrurarj.l€'a; r frird

r.rT fid "rio!1; r fiun-nux' rdo r dadof lu
{rJr u ir rflulrndQnluu dr ruqarno:1:

rOuru

{ngJr:dl idn'r:,r ur rrldu
r Ca.rddurr rd#q 

" 
*cnrtirfludr nr r

n r t cr.t ! | F.ttJ,t nrJngnl auls r elaileaCu

fil irj:ctud;rlnsnx1 dl/fn:rr,tn;au

[ri'lnJ'lua-runr: fnwr unsr]a.r r1l 1i
nrru6.r C'm'lr.dfihfrJr udrr fi..:nr rnr r a
lXuu':lrir l?Lrdr.giosan{ udn..rI't I a"

a'r U r nduua.t dnin{ldlr r-r,vg n r :nr r a

dI :.ryrururnunr r 0u.r1vli rrarar q

r cdug-ir udn'r{.1 Fr riur" i F rrJr n -

rognnnonaufrJru rflurr r f .lrJrnrn3n

of uir 1ri'n r rt6.r n1 I n r e ql uor V?ro.l

Uljrud rir.rro r F.lrJr nrngn udorr fi .r

c'n-r ru r loi r ?hrriglj r udl oriiln r r or: r a

,zlrdar nf .r du\J nnonqufidnn..lrlfiq-

duotjr -r riaun;rJ: !fl1rdd1rt!t1o arR

u a.r tfl rRuri.t.! 1 fiarn d;rioufkrJ: vI urlri

eiafrJ ruunvtl:'rir nr otjr.r-t:v-r l un -

rYratir r rf r1:ro.rq7 r eduaoofrjrudrr
funr rnr':qnrulud.r $.lner 40 O

ar qqrudr.rl;rfit.rdr frJrur.n iunr :
n: rqth\J rflu rr,rtr "dt rr,rEarnarl:

.t rroa.l r zinddrySnaanrr er n A rurir.r 1 d
ogirwflodv\.1 I nu r er,r'r: ar nllrrrragn
(endonetrluo)

(2) rirur:anrh nraon (ecto-

cervlx) a c'ln-r e;niqr rrul r .lrnJr nr.ra6n

{3 ) n-1u1urj'r nrrn 0 n (endocervlx)
q vld'r cin iq'r nug r r*rio.r oo.lrJr nrn3n

lendocervlcal canal) rr ng 6queDo-

colunnar junction lejndarnl1ll :.!
!n0no't qa e FtFrF'r ulrir.r urir0uiirurioulr n

'] srf 'rd rfiui ltlrrl V-C-E technique(Z)

I Su'orfi 1ti Papanicolaou stalning
nethod(2) !i ! n o!;? uudnlra{ 3 rl:"n,rr

t1 ) nrrJorfu r nnua 1rin

Harrlgr henatoxylln

r 2 t nr:tiolelu\ n$rar dl lJtrjol
2 d0o Orange G-5 un" EA - 50

(3) nl rrf ,r1;1c (clearlng)
1lirirur xylene

nr rlQq#u relnilu pap gnegr e;i6rg
dnunr rcrafiJnlt unl r elniaaUn ttl oioir .r

u!!d,(2,7,9)i'r r is r Judn r r *u vrf r6irJ r ung arJ: : tlr -
rlirir,ragQ.r lfir frnr rnt r qtir Fr

n"ird
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Dysplasla CarcLnooa ln sltu Invaslve CA

Qr r nFud r-nna! ?nJ1t[Rc

grJtr.l drJ.r r dra

d rulrrllnaru.rt n

lnir llu-r rfr.r

etulty{nr{}r fiC'nrlurnnyr ficnlll;ou iosr:a!
ir r nluAmlapnriru
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cir.r rfurrr n

fi drutur.r-oulr n

r filr:r n

gr-.lrr.r utlnn 1 or a

l0l tadpole rrlo
flber cell r0ufi
s!'r a$nnn1.t thr!1n

f,fi.r t rrn{r..rjuun"
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)

dmJ:n r Fr\liru '

rfinlioa?,rr rFa rlaa -
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nl f t1u.! lrJHe!!R ! n'l t c't$tJnY11{ | etn;

'ltrur t2 , 9 ) urjr: 
"d'uoon 

r0u 5 6u

(elass eyeten) iY.rd

Cless I,

Class II,

Negatlve for nalignant
cells.
Atyplcal cells probably

benlgn (usually due to
Lnfectlon),

Clees IIl, Atyplcal cells suspi.-

ctous of nallgnancy.

The leslon is probably

an eplthellal dysplasia.
Class IV, Probably nalignant cells.

The leslon ls probably a
carcinona in sttu (CIS).

Class l', Posltlve for nallgnanr
ce11s. The 1e91on ls
probably an lnvaslve
carclnona (ICA),

{e_l!C6ult)
qr nnr:r {d 1 frj: ufi:lr nr r afi

rur.r r Iril r do.rdlr +niugirJrufh.r iuntnr.,:"fio -

nlu 25,004 t.tu \2,552 r,ru dd"ulnof
ludnr r rfi$ru rerairJnlqnotJr.r e9o 5c2.5

i1u1u 1,000:ru d'ru?l] 11,286 rlu
f{*nogitu pap Bmear "h"" 11 .rala

451.8 r1u 'I! 1,000 rlu pap smear

clase III i 605 rru u,ia 2ta,2 t1u
1 1,000 r,tu psp smear class IV
n 192 tlu ula 7 .7 :r u'I.r.r 1 ,000 r,ru
5n 122 r'ruflcrulnojlu Pep amear

claes V eto 4.9 rrullr 1,OOO rlu
cnr:ufi.rttJndnr anr r ir rfiu\:nlc r F.rrJr n -

tsu1] Ciriang ilai AI{S

tJaenfi ar 19 rru s$oyrudn:'rfirful:a
36.t :ru'lr. i,O0i, rrura.ifi.,,ud:.,rnrrq

1-I1gjll]l!.i'flrio'rvteduoor
{thuri*oa{'iu pap snear clase rir.: 1

class I a"tl,aduuo.r{rJrurrirrlu 35.8 0
class II r yi,r rir- 37 .5 0 clase IlI
rrirrlu t+?.:: 0 class IV rvirrlv 45 O

ua: class V rlirdr +6 O orqrodu

fi*ur.,"u ar 6l-,', u triT L r+1 .u O n6irgij rud

ifru dysplasla un"dnrn"r16! CIS rr1n

ti6n Forqaf:'v11{ 40-,.i9 0 nqilfiJrudarr
r'r ril ICA :,.rnd6e fiorqo{rsu.jr.r 30-

+s O frjr ufi, riu dysplasla dfiarpdr{n 2

O Jl 4:ru ii.r{c F+ 0 fi I i.ru fiJrud,fl,
ICA dflorrlrir(F 24 t ua:a1q,6{do 80 q

atir.rn" 1:ru rirufrj.udrflr.r Cts fhorg
r"r{n 2? 0 C.r+r' ea O ati'r.r n' l rru 01

uo.:fr.h#fiorvFirnrr 15 f, fifi.rr.nro 17:,t
{idnr,fnco a.t r tlnfrJnhti+na{'h" claes I r

:ru class II 9 i1u ort1$.1{nua.rinl:#r

r-unrsntiafio 84 C 1:,ru artlrir{n i 0

i r1u

q.r nnr: r {d 3 i,frud.r r aodq c $q-{ lrinnr r r.:6.r

cl.nr6iJ:uh class air.r 1 dlnir-vn.r r
n: r aqh*n 

"1u 
crurutr uf{-tric rrr r nci.rl rcln;

l0aCuln'fifi.rrarlrr 249 51g ufo l% nyra
pap an€a! 2 n9-r F 111 r1u 1.,i claeg
I, 1+5 rru'lu class If, 59 :ru1u
claes III,i8 r,ru'lr.l cLass IV, ua!
3 :ru1u class V, n"r Fta r filn of rdrr6'

class f In,rrfu l.r.5t1 class f I
rrirlfu O .59.o/' class III r yi.r fir- 0.24
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claas IV r vi.r r1u 0,07 sa: clase V

rvirrfu 0.01% nr2e PaP snear 3 nf.l
i 3 srullr claos I 9 rrulu class II
8 rruh class III 1 tru.lu class IV
class V ljfiraudn:rqc| 3 n*.1

n'rhn rflurrjoirqlui' claee I ri,rrll
O.O1% cla6s II rvirfiu 0,04% class
III rvir'rfu 0.03"6 c1a8s IV rvirrtu

0 .004% class v rrirrtu o% frJ.:ufi+ru
dntrceir z nf-rdllrj& 357 tru uio
1.43% r.r9o 14.3 r,tu1rl 1,000 :ru g"-

rJ r ud rflul r nnlo6irJ r ud*nof1r ctass III
duliln 8g rru ufo 0.36% vFa 3.6 rlu
rio 1 ,000 nu

lqrfii (Dlscueslon)
'ar nral dunr t nr r q relnilqqfu

r ir'lutnua{!o r FlrJrnrngn fr.hud+oaf1u
PaP smear class III y$oyrurSdnrr.i

nYri{ (dy'gplasla) yu.jrndllarirfiJru

ojrru.jr.r r+0 - 49 0fhrrlr n uaodn:rfiynr

Inulodu 16 rio 1,000 tru n'r rrjfuv-
r flwrlun5ildng'tnudrfunr: n: r qdnr nhJa -

$gdrdni-r.rt r rd'lnur l r.rrrrurvr R:r rr -

But ($.4.2512-2516 t d.rru dyepla-

a1a lr nd6nar qr ou.jr I 25-29 0 $nc

dnrfhruIau rcdu 15 .4 ria 1 , ooo 51u

q c rfiutiirdnrr nr: rflu dysplasla
oor dnf lnudo jdi u nr0a idu.:ufrj rud
r 6uxa t rfudrunnrlr?o1,n tiorxar.r
*odor'rtdolrne r mJr:dr nrlusiru r nf,oun s

d rqnn'l.r lrhnrrr.rdulc!i.rhmjn# r indu
rluir.r nru r rir 1fii uarSnrJ: cnr:ud.r

dnrldn: r qrrurur a d0riolrfidhnr rlell n -

tlul I Ciri.arrg llai AilS

rriir rrjf uv rfiwnr: tfle dysplasia sa.l

rJt: rnd&:ru (1) un-r IldEr:rnr: rir. dls-
plasla redurfiu.l 2.5 ria 1.OCC:ru
a o rfru}ir r frj:uinf lnufir n.r n r ufl o ua:

n r nnnr lfidnrr nr r rflu dyeplasla r.,rnnrr

rJr c r yrtlisrrr,tynr u r rir rlr

{ljrtd r0u dYsplasJ.a d;fiu1nri

d'rdryd$n rvrrr:tqinrrmr r 0r nrnuar nl l:
dysplasla r5l1au:n r F'Jda'.rifll$nr r:
CIS (3,8) uRs ICA ua*rJrnrngn rl.:
r.lUiltUOO.t Petersen (5 ) r,t ? !UO.!

dysplasla drrr rnnft:rr I flu rtjaiJnild
ririnr::"nr*Tdpnn'o.r r6 t u sin"r lri-t dynry.r

fifilanr*f{rflr: CIS uac ICA d'-rriu tl:'-
rnii'lwfinr:r drfin'r tn:r aynr dysplasia

oolrJtnra6mrtn fiqgrio.rmJ CIS ua: ICA

r r ndu uS o a "jn tno tir.rr.rd.r', r m-rii'n : r f{ r fl ri

rL" r 5.1 rfirdu

cIs rfluln{rrYrp rn:r 
" 
n"rli1n-

:'unr: fnr*rlignrio.l frJrud rfr,u CIS ernnlu
ri1 ICA rl'l:rurruuar Koss (*,1c )

'ir6Llruud'.rar#rflu crs 1 0 nnrur6lr
ICA uorua6nl;'qIJrufirfiu ICA vF ad

Cruuna{lu PaP smear class V qrrfllr;
nt r fnrrtr v rfru,rndu rntt 

" rdnir" r Frla'
runt ndr.r *a 

" 
r llnscqrul nrtoi'r:r 

"d1n 
i r t1u.r

iirrur nfijr udlr n: r aua:gn,lfiadu r fl1r pap

eoear class V d rlnlrnsrasird"r q" rfi!
lrieT nor q,,rr cduzar g'tir ud r0r ICA r vir rlr:r

a6 0 frjrueirum nigQn'lur rir r d.ryr'e rJu

tiu.l:ru rrisrur a'n]rl ur,{' ti,ru 6f1tnr |rRt

a'lr noIaur.tonoo.l d.ly{n r 0u-r'lr.*i d'.:l'luo'rrna

tio.ltl rflu.c 12 :rr rrirrir.r fi{dorqrdoo}.,rarn
rjr!d,rrJu'lua'"!nalia.l r0ur1ni d,rl1r nnr 2 qtndfilrirftu.rrnro rr.r: r tor 14;n n,r n:'lun"rvd
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r,r uq,!'lrid: n x nn drddu 1sarrJ:"nr:d
d rrinF,o rJ::tjr rJr.r d-r irifin r r r g"ti r liu,: rlr.,

it,nrl: r FlrJr n:rn6n rlla,rfru1n"arnrIof_
i cJ,u frn 1 sn: -" ati rfi rir si'll r nluuoin, class

sFi'r 1rifl{ 196 rau rir{.r{aroa{n1rslr1a
pap smear rjr 2 nf.rlr.r Class II
tyilfi! O ,599-4 nrrnJnhua"r dnilnudfi
yn;*i: n.;:n: 

" 
i pap srDear ajr-r

riou0at 2 ni.r rf.iaf{a on:runr: rUduu-

[rja{ ua-r r?iairJr nln6n .iaoaaan ua"
lvr: lrn6n drfin I r r!f,'uu[rJa.r F nrJ n Ftlr.tr

!r.,i:,r 3n'.t ;a 21r.lFmjnfi urn r Fr fi drr.rt :n
rja I rfiua a fnr*e -l nlrfu t7 I $R!Onrjr!n.tf -

r.rfi.r dn'rfiaurlluua 
" 
i:tlrutur arir.r 1

' ai rlrJ r n d{'t}:firio.rr.fiplrnr t tdtc,lad d-r

ar a r flrrdr r upud r fin'r1rin r r sr:: qn r u 1r.r

lpap snear) gardn! finrtn:rqriau
R -r $R s a.t a | iltd 1 nrl1r.rh r :rio.l rlr.r sa v fntn
a o.r frj'r u rio.r air tL 1tJ

or g' r aeiufi-rrrunoao {tlrudnr.r "
nr u'tu rnrfiu 41.4 0 rdo rlFuv rfluun-r.r

n3r.nJ:: rnrlrydhr rtJu Avsru trt I
arq r edufirr.r:.rn?isrsra ryirr,ftJ 30.4 f,
udn.r 1ir f,u-ir rJ: cdr n rso.r dyiru r.rr:'u

nr:n:rqn1u'hlitnirnu'lnu di'.rfiu nrs
rJo.r r1u*n ' fnvr sor 6r-ri r ul.r't ian?tn.ir

rJr: indCurtr.rtl.lfifiSnr s dtnurl.lrjnr uot n -

?t'r Fl ( clrcumclslon) (7)so. fin-
dr ufi rfluqrd tr ds'r!d,t r iy:ru'llifi o1 dra

rfluThi nfl 'drurjte rftA'lnu -lriifiS n: rr
n'rryf1 circunclsion dslSlrud-lfi or gr^t

Idraf, lnu r enr cunud.tu{nnlFt rr4fiaoo.l

r.J:: lrpl'tnu dr rv6 rr.rsird orrrfiuriurr.rqr
1r-r-r firwr r FrrJr nrn3nld

J1

-nr:Ei:r-ircadlfiae,-ud fiq 
"u 

an

fri jr {'rJ: u r rJu invasive carcinoma u!-
uotr yi o : t r..r.r trslirrua{ i.r : r i.r }J r nur5l g Rn

dr riaue,-r.r q 
"r, 

du{!1 n ! rrr,l : n.l rd6 rfur *rl
rdni\no 1 ,ti.fiu a=if,caluir rtlu inva-
slve carclnoma fl r fi!q 

" 
ur n ,, r,rs r "lrir ilu

dnr*fxr oo.l tllstology ri'.lfiuryiv..ri du

r dold A.r ! FanFi,tqu,rrJ pap smear tl
class sir r 1 \ nufirfr ir "probab ly "
ljnnir carclnoma ln sllu $R: tnva-
slvecarcj-nona Arun'r.jrdysplasia
f rii'a.r kirt,r dr probably frnr-r n,r:r,
dnut!:nr.ltJnirfiq r riu eln a g'r R"r fi.{ ri*nild
!1r severe *si'lu:r ud rfir severe
dysplasla n'a*finr:rrr lispey
conf 1ro r$ianr s leaa"-ui4rrritau rr.r:r, r frr-r

dnuftcgol rdn6r rr.r rfu tissue ddnt
l r.J duu rlrj n.: a r;r .r da r qu

r on6r: a"r I i.r (References)
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ABSTR.{CT

CYTOI@IC SCREFNING FOR CERVICAL CANCER II\i

NORTHERN THAILJ.ND

Tanin Kanwatanas ir tkul B,Sc. (Med. T_ech.)

During 18 years from L962 to 1979, the roral of 25,004 sus-
pected wornen Lrlth cervical carclnona nere cytologically studies in
Chlang ltal hosplral,, Chtang l4a1 provlnce, Northern lhallanC. Those
tf,omen were 95.32 Buddhj.st population and 4l years of average age. It
was found that Ehe prevalent rate of pap snear clas6 III (dysplasia),
class IV (probably carclnona ln sltu) and class IV (probably invasive
carcinooa) vete 24,211,O0O, 7.7/I,0OO and 4.6/1,000 respecclvely.
The inci-dence of carcinoaa of the uterlne eervix or cervlcal carcinoma
r.rere observed in patlents of all age groups with a peak between 40 and

50 of age and much lolrer lnci.dence in the age under 35 and over 65 years.
The rlsk of cervtcal carclnooa where as to lncrease not so much with the
nurober of pregnancleg as wlth early start of sexual lntercourse, A hlgh
lncldence of cervlcal carcinona has been observed. ln lrldotrs and divorced
rtotnen, apparentl.y ln connectlon r.r1fh nul-tlple narriages.

DepaltE€nt of Pathology, Faculty of MeCiclne, Chlang Mai Unlversity.
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RjtLeU'lOp CrtrB rroi
OlOmteOrneoCo./C€rCg .lanualr'

Alpha- f et.oprotein 1uT:nl; r 5!f,! lra:n-r erJd:Jfi-u jfi.!

llepatitis - :':rface antiger."

.,"::l lr4urfuli rvr.!,

qfi'rn, olr-i:u:: , c3g rrr.u 
*

afivr r.,n rurie rnq,1r P.,.. . 
**

uf{rrrio

rrnnr.:inn-r1u€*lto.r {rie udasluir l; r iul:rr,c r irf,'u riuer.r orrc 'ru ;?uli
inrnunodi ffus ion (Iil), radial i.runu::r,, iifusion (RID)srag counrerimnunoelecrro-
phoresis (CIE) nltlr! alpita-fetoprc:cin (AFl) c* :1u (oo%) , bd :1u (rd%)
ra! b< 11u (rt%) n-uaifiu ua:1u0iro o.: {thrJ bd llu dvr:ru*rjr.rouuie jr rfiul:nr; rir
fiuIaonT rlgq{uvrrs histopatiiology flM1nnt1enu tFp e :ra (at%) , od l1u (db%)

nag .b rlu (rc%) nerLriftu ido rr.llul rfiuunrirr?aru LFp 1u{lillh.r a r qto.r {rje u nti-r
{rtrufllorqlrnfin-rrn.:? lr,rr AFF xn31 qrnn r rtlnrrfi{nlrr.Jlr{u jtrorr{S ud rSulrnrL: l {s
f,ufiu{thud rifu1:afiiiin r*rrrnl?L. (\'ir:,- .repatiris) ruir{thud r flu1:nl: i 5.rir.r r<
11o! hepatitis B sur€ace anrigen (i..iq.ig) 1uo*l <:.ru uriL; ii AFp raulu€l'l
to.r{r}ud r itr.r1: nfrut'n rou no ,:er dr:6.: Uarrr.rna lrJlidr i:rrtru6'n iar liuar rnqrrosl;n
!: r 5.rfiuq?.rrioh;

uruh

AFP r fful rjrfiutiair.:dl"iu encio- aifi'qiunr:lirdul:nrl: l5sfi'r.: rno!{:ro-
dern tar: yolk sac, hepatocyte ta\: sruirnud riul.:n!: r 5li'ur1:1 irnnrrn::q
enbryonic liver ira;1u fetal gastrr- nl AFp !rfiur: co- coo/o ,,i.t&u (ulrr) un:
intestinal tract (o, b, n) AFp yilrJ1r Al'p 611e1.51qflg!;lu{rhWi r frrI:oCfud'n rat
lumr:ndu-.:aqjlun:.::i lutir.ror[r/ ob-od qrnhia'lu.rrul{ud{.rgnrrl,auq,qrdoq:

orgndq:Ilr.Jll roqr:6 r: n ln/la, nfi'r:qrn e:.te .t AFp 1u{rh uda.rfiuirq s iiul.ra
fiJc:aaas .Cot1 lun::vr'laaonua;r6'rronon u; r 5.rtrr.rua:{rJe udr,.:ru!,;uour!ie jr rful.rn
uir t fl rcLjilulilrelf6n rau (<) uiars l:r5lf,ut,lrr1 intlirne.rrji rnfiallrtor o

q:rru'liluanidin':riri-rs.:''rr *a:1u{d r iir iifio irununociif fusior:, raciai in-
1:al:r5rrdeiue:drduer]o.rfiune:airrr AFt rnunoijiffusion ua! counierinrnuno-
rdr. lrnl:r5r:fiu, teratocarcinona sa\ eiectrophoresi-s (CIEj r rllur-r rfiuvfilr
druluasS.:'lti (<,r) fivril AFP 6l!artL uoncrndd'ulitlnur6.:nrr!d!ri'u6tror:1:e1

'l,6'fululrnlnrivr! e i'u r8u\1fii
nr nlzr4! qlfiuimur ni0n no:uruuqrf,s,i lur,lnurd'u r8u\rl,nr.;

1!,ol
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nafl,.llfinao\t

e,'nni:ri?qltl AFp 1u{*1to.rid

asfrB':'rl: ifluI:ar; i5rfru t.r< .:'ru ;?u

16 ltl, RIIJ ua: CIE cM.loer-)aiu

od :1u (ro%) bd r1u (rd%) (ialrge

no-too f8/lnl') $a: t: r1s (.b%) t1tj

a'rfir.r (nr':rsd.) ua:nuirrre rrh ( sen-

sitivity) ro\rlfi ID odl.n,rn ac pE/

nl.16 RIU oo'rurrn ao pg/ml. iruti

lunrrnteqnr AFP 1u0*rta.:{r.}ro

dvrrruuiuauuieir r iu1:llL: r 5rfir launr:

n':?ar:{_:y1919€Ljiuru uc 1,ru _;?016

ID, RID ua: CIE 6rrrLliorl?rrw AFP

a r-ru (nt%), ic lTU (db%) $ar .b

11u (bd%) nrua'ri'! 1rr':rrrd r )

lunr': r rl'iuu 1f,u11n11a12q111 AFP

r: r5.rfiuffuIrnf,ufin raur-rn1-:fa lnso"lr{u

n-1tr.tlilt't AIP ulg iiBrAg.

lgnua:ttnr:.

o*ld1i1un.r.:r,rrr ao.rd!1!r vrn {rir u

ds,r{uirts l fluI:afir.: rd< r,rrr dei.rrLrtts

iotrfifi n'rr${rfiuivrsr 1 r\tnurrliaun': -

rlo.,rlui ur3n',irrso\r{d1;H1u-rni2 lits"Ag

,rd t1U tT nl:\rnu, ura rf,uefiu 8*lfi.rrua

llli r fiu1i1u{ r 6uu6.rrunjrr;uivuiao.:

Ytr.l .gTggffusioil (RID)

iore;r.u r..* special Noble agar

(Diffco)1u b.c !a. ta\ isotonic

Mancinits method, pH <.o uirutilid

cr't. rll specific antihunan AFP.

senn (Behringuerke AG, I'larberg, W.

Gerorny) erl o.u ra. Harlf rr]rfi'l

sie rr.cruurhrrlri thioulf udsdgnmgifo.t

lt,rettptllt'li " ur. liir.rfi'u r.c ir!. 16i

G*dialnrrntre.rluuia;ngr1 13 ro fl .

rfuliludlulu{r6u b< ror. drueelnufr

t ruhqurlnmwar riur:nou uiraiurur

t! ID c,a: Cf E lfti rdurfiu,t! routine

us3 HB"Ag lu{r-}ruI:nf,udn !sur1n1?{c

ro 11U t':Ui6

lrs !irrr1u0*!

rltr 0.! AFP rrn standard curve 11u go.:{d r 0u1rar; r 5.rftrClfa,atenio AFP qi

HB

n)

ua;I trr:r: r 5sfir ranr:n'rrr1u{*wosr[d1f

leuenio hBsAg iiut!

LrE !i1n!11 ttnU Arr

u2u b< ':1u uitttt'rlari.l

p AFP c :ru (n,:T.rd*.f lrl
,Ag r,rqir
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rrJoirfuidlfaru2nio AFP artet rdaortll, n ro/ra o,.ltlQlnir to 0 r/t, t/t ua;

{fu iral! Ir, RID rat CIE licrarrr.laltft, t7t (rr:r.rd <)

!lllli-. nTr rtFiut rluuarrrL'[r (seirsi-'ivity) to.ti6 ltr, RIr./ ra! CIL lunrr

n:rcnr AFP

ciururr! ID RIi) CIE./

11U?U r'rurr.t 11U?U %

)r,€ td bd ia bc

rTrr.rd3 nr: rtftuu rfluun.r'ttl11?u AFP lau'llnrrr serology ua: cytorogy lu{rjeu

1:nu: r lrrfiu

cyto logy a11l?u1?lJ ID Rin -IL ,/

llleu 'liuru 111J1U %

liepatocel lular
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b( d ad <b bd

m:r''rfi "' nr: r tFtou rfiuun11nt?q u AIP ra! HB.A! 1u{thol:rfiufn tsurrnlefiua:
/ lrrw: r 5.rdlr iroli CIE

0*r lluelrrr AFp !ira!1n .rlr .lc ll'l!,lfU1fl

1':nr: rftfiu

1:rfh.rdn rsu

3< b<

o
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nr: r 1u! rfiuuorqto.r{thu1:rur: r Sr}iuffunr:rr1anu AFp

a-rql (u) Cytology ID RID CIE

..( bo

brt - (o b b L

:
b>bo E

t,tnenn-t:yrraa\r{q; rf;uiri6 CI! 6 ain{u\rultu!rnnir

n.ri.rrtfl d

irr:d

rrllbErrflqa tdo rfluufiudnaorri6lun.r:r-,i eq

lot AFP lifru clnqan, :raeordarlr:o

f,r.riinl AFP 1firl-.:ura,rioudqr nolg/n1.

Br:rr, ndEr vao lE/ nl .1ir rodu *< lE/ fir-:rrrt ,tFP lf,a.,rnniunir r rjair.fof
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ntwbiiqr rrnnr.linnrdhilinr jr16

AFP drrlrioa r fiuLJ 6.:n:-:rLinuCrE !a-:rrle irielr uifi{d r nuf,nurrruie

rnridaer:Jle o.(-r.o,pglnl. (<) i'sriu n3o{rhuSorqlrn n1:61;1\1Jrtlui!6r;o!

t@a
Irar: r5rr#umrliat ct E orir.:l:finrlt

n-jtjnfl nlofldldn:rrnr AFP lretrle
\iqvna nlo rfiarn{rhuLiairr. Arn

dnl AFP r:rir.r6l rsnr;1u rfnar:n rlie

tiu rgarifiidd{o'ouoq,i,iux.aiioldq:j"
.+_ L---=---_----.--
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r flu

Itru; r 5.0fiu lasnrrl0r{afir\r cytolo-
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nt%, <r% ua: t<% nrlahfr: r: rf;uir

fi.:sJ'iri8 CII d.r rf,ui#SmrlleE.r ui

nf.) luriuru{rJ"rs bd r1u deui6 ID Il

.-
I D fi d.r r0uaff+o&rliltriorr6rltnr:ifr.r 1 il

d:-l \r

n.r AFP 1uO:rnor{rtru:r; r 5.,:f;rL 1i RI D

larrll erorarurua:o.o16nr tr:rns rnrio r,

du1 rieu':6 RI D drrl6nLFtlror AFp riu rnur: rdofu{u0udnrrqln1'rd;1\r AFP dln6r



vol.14 No. 1 January 19d1

li fu\irir: rrFP rdoh{u uirirtir-ieurilu
-__=-_---
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f,'uclrr:nnrerru hlirAglf <7T u doi-

rj':ofi.r < :rsfi rdol;'auu':rliluie triar -
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ernlrfa rffuar rnqvrilf rfinlrnl: r 5'rfiu1d'

n'lolrjriu fo.:finn'rlur:s;uee f nuftnnrlu
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rlUrud r flu1:an'ufin s61frvi1 ,rtsrAg uieBa

r,rrrr?t AFP saon tear itl:altlHanr:

naao.rli ud,do!crnnrrvtnuolfift"u:t,',""

du i.rLjarur:ofi nnrunato.rl :nf,'ud'n rculi

n.ra1d\ilii'r1r nf,'ud'n rar rfbar rnqnistos

1:ru: r I'tfitrcl.trlolri lrnne:drr: ntsrAg

: ':ro 1u{rhul:nrs t5sf,'t tc ': ruriu orq

r iulrJliir{d rihrlrar: r 5.r*u sneruieu-

n,ruso{i1.rn1u;i 'q.ln11f.;rueionrrf,a rdo + .

-_=-__--
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ABSTin\C1'

Alpha- fetoprote iri in pacient witir Iiver cancer

anrr reLariori ro hepatitis ts surface arrtigen

Palorn f iraiyai:all, :.1. Sc .

Sukanya Somwangpraseri, b.Sc.

Sanit i'lakankawkayoor', Pi,. Dl*

'Iiie. serun alpha- fetopro t e iir (AFP) was siudie.i in 17ir patiulrts

who suspecteo irepatocellular carciii.rna by means of innunodiffus io,, (IJ)

raoiai imnunooiffusion (RIr-r).an* co uiit erinnunoe I ectropirores i s (CIt). Ir

was positive in 19 of cases (L1'") riicii I0, 2r ot cases (14e") rvitrr RIiJ aL,,

lo ot- cases (1t%) witii CIL. Iir ;J ,.rstologicaliy cases of iiepatocelluiar

carcinoura, AFP appeared in 9(5i.,:,), 14(rul;) am<r 16(641") of all patients,

respectivel.y. The conparisori ot' tire detectabie AFP Nith age of patiei.,.,

its was i-ound that AFP decl,ined as 'ihe age increase<i of the, 25 parielts

with ilepatocellular carcinoma, hepatitis B sulface alitigen (HBrAg)

appeareo in only 4 of cases wirile ir had no presence of AFP in 30 parient

witn viral hepatitis. In conciusiou, tlrere was no relation ship betweeli

virar hepatitis and hepatoceliular carci,rorna.

Receivod funoacj.on fron Chiang I'lai University

Department of Clinicai Inxnunology, Faculty of Associated i.ledica1

Sciences, Ciriang Niai University.
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Januarv 19610-[|etfiotr crffB nrci
Or@teOrreclCO./GrCe

rtjiu! rfruuitur Serun Phosphorus !ra!lri! phosphorus,
z^JtOtal Caicrun 1-)ljvl\ free CaICltxn lUtlJiUiltlt,

inuoe r:n:si.. . nqjl )1,s. (€-:;n!'
olgl qorinrrqa B.Sc. , rnaonnr:*rvru,

uvr f,'!-g-o

lunr:r-rr:fiu Total calcium, Free calciutrl, phosphorus 6 Total plotein
lu0*llrtrudr oa ':eu 'hir;r Total calciul lJ.33 + 1,49 ng.ro Free Calciun
6.16 + 0.6u ng.l" rrn{r-reo preoperation nn ,.,] uo, 12.73 + l.S2 ng.%

5.74 + 9,77 ng.eo lrn{thu posE operarlon c r1u rieunuUn|riueu c.l :ru'lii',
10.58 + .99 mg.e" $a: 1.67' + 0.4 ng.e" dliae,uurnn'rtftuoo'rrlda iru 1p (
0.05) dru:;fir.r phospholus- lra! t oral protein 1u€*lrithu aa .:ru f;lnrim1ri

--fif,r,ifiV-.S. O6 t 0. 79 ng.ea ra: 6 . 85 : 0. 67 grn. t" n.ur aii'v
tynri

*oa*o5a1u0*uriellnrlr: a q'1u1r- lerlgth uuL, ,rn lrndr ai.rsorptloi: a,r-
?o\r lnorganic phosphate !ra! or_ llroi lrrraoo\ pirosphorus inu rfiur.rifl
Sanic phosphatelun r:nr serun phos- standaru curve .ilnr.:rnaosn 

{.rdio.r _

phorus lnui3 Fisk-subbaroh alirr nrrrrirrrurfiuuli Fisin-subl,arorr(r9liJ
rlnjr*oe*olaluo*ril:vr'rrJfifilurriun:n firiitos cr i;rcney'-.i i ciro r (r970) rco
vrilf organicphosphate urnfirli liritlnvrhiruaarnua;tiar::.r'rqnai_
free phosphate uie free phosphate rluii Grinu'ey-.ii cilo 1 linfnnr:nir!
r'rr$fiiorfir Anmoiriun t,torybdate 1i fruliulnun riuuiirld oisulfate solu_
flr:tj:rno! Amoniurn phosphanolyb- ;iorr ua: Titj.oglycerol unr,r AiSA 1u
date (itn4l , P(Ilo-\lJ4 d.r riovriil!- nr:yri1f rfirart rOviou! rnlo.,rd.rIl naxi_
filurfi! reducir)g agent rtir. -anino- nun at.sorptiotr f,i uave iength 7l> nr::
napnor suj.foriic acir. (,A.iSAl r;li I:ndrluvrr.r liu0aar:: riul:nd
atrU::nou r0rttjou conplex 

"o\r 
ilo- urina,rulurl.t: r rlvru lautqtl:nro6dru

lybdenun blue iri'e riu rfir,{u d,rif, sa:nrarfifio r;!{ie,l radr'rrnflqr (Ger_
r:! naximrn absorptiori d naue- s;roff 1963) dlar rnqlunr: r fi;delri rn

nr nigr0-l r nji ao: unrnuaran i lnrirtrr fi.u i0u.l1nri
no: Ixifiin1:rtnvrri un rivru r {u rOur:1ri
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nrrr uSriarrouiro crystal l ine narul
tOmurf,uiouije (Boyce, 1959) tirdrruli
riaoirulqi: ,fo rndotassao rdurj rduuna-

,da.ristwr ,"n ura rdurvloa rrtnd:eufi'uss!-

Bull Chiang Mai AltS
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chulu .,"' rTu 1ro r flu{rh udrriouninr rir
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ner r Sng r': J ainlufrraairdritnarrrlr.krt
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gtlsr:g'lefinlirdunru*iou Robertson, i'rrfoiie
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llarr r$rtltlgtrr1'c (tsatrix) 1f crysta- .,ooo !e.
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44

i*s:ltriluoe rduao;1uoil{thude 1u- ciuru r !n. rtul; A},tsA r:..rulrrruri
ararr:fiuta*lalrb:ea5.rdr: r donliiid i.rLiayaru rfui ro% Sodiur sulfite rrr

irrl rr-m le:rj::rdr r !13sJ1un1:di!1; \5n. ue. ruiurla1u r 6r:lilwrrtri'-r -
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(. Stancjaro phospjtate sol. u_
tion ,lirr rab . on !n . ii llpO., l,ur]\n:iu
roo !a. nOn , ntr naol:*oi! r6un, <.g.
rraetiu'rlr r lotr.rfeariiniiu . gio .o
i6yri

uti.rg&dann:no ui-ru ,o% TCA iru
fntrairu . rio t !.rciuerr o.a !a. re!
riiniiu 

" 
. < ua . uie rtrj l,lolybdate rea_

gent o.b( !e. rtitirlf r rjrfi.uuie rf,l
Bisulfite o.( !o. rtJ.r rir: Thiogiy_
cerol solutiolr o.b( ua.. uil riri.rl Oo
irar,"lorr Coreman Jurrior Spectroprro_
to[eter d wave].ength 77r nn n6\r

t,rnril giycerol 1Uu;1 .o urfi
v. Calciurn ( Cal c iun_ Cal ce in

tj.rration)
o. EIJTA tr o.rc n5uro\, t:ljT.\

a:aruluihndu . anr

u. Calcei,r t;ii_\t.rr! d.r Cal_
cein boo !n. ra: Thyrno ipthi i u i;t
rbo !n. ua! iicl bo nlu !na3!6u,
rfiu1i1l Axnber gtass bortte

a , .Al i.ai iue buf ier u.r o . r
'l glycerine (rj.do., nl!/ar1; riueu
boo !a . aC!fitj <oo !a . to\r o . ? ..\ .

\aOli rotirlf rdrfiu rfiu1i1uzrira1cfrn
dqnnn4iifo.r

d, Calcein nix.,.rre in al ka_
line buffer ca.lcein mixrure 1u
ria t lrciurr.r boo !n. a:arulu a.Lia-
t i:ie buf fer .o rla , ! ful;1urnrf,fiu

d. XOli-Caicein bufier rni_r _

ture .ui r Uilrr:tort ,Ca^cer.ii mrx_
ture iii allar ine l,uf f er glalll.u

o.b( K0r1 lhulu ro ria. rtri,rlfrirfi,u
rli u rf,no.r, n I ur,1nr,i1n5l

b. Standari Calci.m Solu_
tion o.. !n./!a. agaiU o.b(arJ nllJ
Caiciun carbonate (pulverl:eo i1t
iceland spar; lurio r arrlu lN (Cl
uiernriindulfli , a".r
lGri

uisfudio.rnr:nr o,r la. ldarr
1u c.:p tos rn{or; irlicrotiter *ie rf,l
[oh-calcien buffer mixture a.rlrJ
o.d !a. r tdrlf rrirfuuirln rn:nirutDT.r
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solution euA tlduucln !fl011 r f,ru;?\,

(end point) ui'rdruirdlrirrn stan_

dard curve

r. Free Cal ciurn

i6ni

1i?6 tndirect neasurnent

Iia16 zeisler Fomula
+

ca-(ug)=6Ca-p/3

rdo ca fio rot"t ".1:i:,
ca**io Free calciun

P f,o Totat p.oc"in

o. Total Proteill ( o i.rre c.7

.. Stocri Biurec reaget.t {i.l

<c nfu Sodiun potassiun Larllate

a:aru1u 0.2 N NaOH e.,turu <oo !a.
aulfa:arurf,l CuS04.5 HrO arrll cc

nfu nunaaa r r a.rlf'alnrouie rll KI arrltl

6n < nfu rll o.r i't NaOU 1fa:u .
lnr

u. lyorkirrg Biuret rea€,ent ui
Stock biuret reatent !.1 boo !a. !i!

^I < nlu ;t,tqul:eru uirri! o.l \
NaoH tnlu . ae,

lilvrl

Bu1l Cj:,i it llai A 1S

reagent < la. t r0'r1ti, irfudrrli 
",o

u1fi {nd :: :u:.

nioru protein (gn;) = 0! x Fac-ior

.:0Dx9.6449

Factor

-Le!|.|.ruao.r.

= conce:lrr3t igl-gtd.

lUfr o uan r:n -:.rldlf,'U61 siil \r;1
seru:, pirosp)rorus 1lautlni

qhuru ut lru laali Fisk_

SubLarow ua: Gr j..,.iirey-

Nichol.

x = rngu of serun phospi.orus

(lrindney nethod)

ng% of serun phosfirarus

(Fj.sk nerhoci)
ui0fulr o.o 6n: rfil Biurer
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er:r.rd I uca.rdr Total calciun, Free calciun, Total PhosPhorus,

Total protein 1uo*ltos{rhurioun"rnrrdrf,a (pre-operation)

No. Total

Calciun mg.t

Free

Calciun

Total

Phosphorus ng. eo

Total

Pfotein 8F. eo

:l,l
:l
6l

tl,l
10 

II 11 Il"l
l13 l

l''ol|"It16 ll"llra I

l;llzL I

1,, Il" l

lno Il2s I

LL,375

10. E75

14.31

L0.37

13.875

10.875

14 ,25

13.62'J

14. 95

tJ. ozJ

lJ.o/J

14.375

t2.375
10. 69

t2.375
t). z)

14. 75

l{./)

13. 85

L4,25

14. 5

13.875

14. 87s

5.38

).JU

6 ,40

6,72

.6. S5

q. 10

6,72

6.10

6.6

6. 89

o.o/
5. 20

4. 56

J.'TJ

6. 53

6.46

/.lo

6.14

6.53

o. /J

6.4L

o.J/

J. /)

2 .40

1 Cl?(

4 .05

5.O/J

J. )Z)

J. JZ)

3.525
a tA

2.4

3 *75

3. 15

J. $)

5. 45

2. 85

J.v/)
2.925

3.6

J. TJ

5.U

J.v

J. ZZJ

5.525

4.5

6.65

6.45

6.03

6. 45

5. s9

6. 08

0.at

6. E5

4.4

| .4J

). )v
6 .t7
7. S1

7.61

7.23

I .Oa

/.J5

6.07

6.8s

o. /J

6. 56

6. 65

/.oz
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n'r.:T.rd I 1io1 $aa.rtir Totat calcium, Flee calciu$, Totar Phosphorus

$ci Total protein 1u{*:rto.r{rhur{.rnlnr:airda (post-

operation)

No. Total
Calciun ng. %

Free

Calciun

TotaI
Phosphorus ng.t

Total

Protein gn. %

26

27

28

29

30

Jl.

JZ

JJ

It.oJ/

15. 5

11 ?7q

'| ) 1t:

13.875

_tl.J/J

5.67

6 .29

7. 10

5.39

5.10

4.E2

Al

).r
4.725
A ra<

4.L24

4 ,425

5.625

6 ,17

o. /5
'1 A1

0.1t

1 11

1 .82

rrr,sd II uamir rodurorr Total cdlciun, Free caLciun, Total phosphorus,

Tot.al proteirr luO*lta.rn{u control r 9luufiu{rhu1:adr Pre-

E10n Post-o

nudni
(n = s7)

!fiu0':
Pre-operation
(n = 25)

4Jro0r
Post-operation
- fn=8)

Total cal ciwn

Free calcium
*

Total Phosphorus
**

Total Plotein

Enta

t0 . 5Et 0 .99

4 ,67!0 .40

3,72!0,44
7 .05!0.50

13.33!1.49
*

6. 16t0.66

3. 3810. 63

6.81!0.69
P < 0.0s

L2,73!L.52

5.47+0.7 4

4. 5410.59

7 .0310.61



t'oI . 1l No.I ianudr) i9ol

l# u ii nr: udns n -, rli:L*'u i.:;n:'r s

rirzo':O*r:y,aarolalnIi6 I'i s r.- SuL,barou

fi'u16 t,ri:t*ney -Niciro, l: riuirri.r rD

161irird'lni rhu!fiu:.r'rn (L = i.18)
It':rlfi o i ihlnr:ironr::fi'uzas*na rdti:t

$na rdu!6a.:; yiadyla Sd ta:ilifiuludi!
ta.r ry*r ud-: tiouoirin0-: ri n:ni.: siefinijr

rhurufitrln ersl .:1ti 1! ,fiu-:r::fituna-
rdu!$acuna rdul6o.: :oru{uelxd'rrirf,'n
n':'tua,')nlhu-:u < .:.r! nna\ dru.::fi1
r: a 

'r 
yla oviolclu{rJr r, qhu:ui <:rl nil

,riug.rduniT {rteudrriougirfin dhui!r: -
fi'ri$na idu! *an rdgria:; aor4a5a

i u:fi:,'lu0iuta rnuu fi r. tlr Ju d", :..r1

flliieuna rtiur
i-l r odu rlirliu
irrna rdal6ar;
,ir roda rlirffr
iTrtaa*oia

ir r odu r;rffir
irlthf;u
ir rodu rlirft.r

oo,lo - od.d ng.%

ro. dd : o.** mg.%

d. ol - b. nC rng. e6

d.bd t o.od mg,%

to.rl - <.<O ng,9o

o.db + o,<d I[9.%

b.rb - C.bo gn.9d

d. od j o.od gn,%

rda r luu rfisu::fir-runa r{iul
una rdo:r6a:: 1uo*r {lr udefi'rnur-lnfi

nvielu{rtr ar:q.rnjro dr s rfiuLi{n
(P < u. u5) dlut; fitryloayloid

ua:1 r-nnul,u{r.teufiunur.infi Ljfln.: Lr
urnir.:fi'u (r' ) O. r, 5) fisuanr:

lilurrrr.rd I I

fl 11+!3-::1'r1grr!.

iEtor: lisk-Subbarow i
torto, :l'::nou i0.rioud r fiaduq:in

l9

i rii'osrdlo rnvritjfrfi lu r ao ulfi Gr j:)dr,c'. -

.'ichol riu"tri r-2 ar rfius oo r.rfi r rirriu ugi

i6d!do risfio ar:lrjorjor; i'o s e-nri'uir fir
qo urfi fio;riudi!11.:d\ r ior.,1 6.:Uriat,

o:nrnfin1u..'r arr'rn rtrnaol,ra:i6d*r]ir
r: 1dl:rrnn*rrioor.:'r uriaradl iS!}i,rn
n'r.:fi't (C = i,1.) uonleniult Fisk-
Subbaror. d.rlia, :fi'nr.iru :rnrqn i1
rianliiS F isk- sulrL,arori lun r.:nr.::tir.r

od a5d 1ua*roo'r{urudr 12r.d ";
lune:flnu,nisdnuir :: fi'u rna-

,du!$o;$nnr,iiu!6a::1u{rhudrfi :;fi'r.;q.r

n-jrnurlnfiorir': rfiulitn (i' < {r. u5) 1u

chului! r< ':1rr ird :.u rfu{tirutiauir-
fi'n ua; o :ro riu{r-hani'sairfin dil:cf,'uuna

r {iul ua; una r {iul6a'::gr:l rn lfsriu6 rrlror: a1.-

1ti'irlu{th udr eieulnnjr:in rT : Il)?ercaIc! -

nia 6.on:1fi't': ru\r,.lula.! L),ril{oo\^ ( 1!;b)
airu c rrod!:sliu$aa rdurrlnf,du r'lulrl1i
I n't 1!Uirr u\r'l!rl!r1 rtyljercaiciuria riu
m rrqtolnr: rfiade'liri.r1 fiii nor;alcalce-
nai (lri 1l tan f.to:.rxs I y:- d.ndo6n

ro :ruriufi '::fiu*na rdur,qrrn-JerirrJnfi r inriou

.o 110 dfioj1 r iu{tleurOn IJi.opai,ii.c

urol i.tiiiasis drr Lydwootl 1i'tlnuelu
I li^*^+l.i
L J rOpa L;r J. C JrOrrI.rlJSrS yt!11{Lhu.}ra1

i! iligi, normal calciun nlo Sligirtly
irj.giriy cai c i,u:r iur6oa

dilr 5! serur p,ros, i,orus 1u{rl.:u

on :rU r:rf,uir : :ruinrdhnilunfi ..r :1u

arjlude r:rJnfi *a:6n o ':rtL q.,:nirrJnf, q: rf;rrir

i.-r u1': ndr ;irulnnjr :!r s ! r -u:. pr)o sp;rorus

a{1utir.rilnf, fi 'rihnirr.tnf, d.:.,Sr'lrllriqrnrr&sru
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so$ Lydwood {rjru Ioiopat.ric Uro-i-
ti,iasis do-"d% e:!'l'r?:}{oar{aicorufl-
jli"r ue:lrnrru\r1usa! i\ap i all l\i,1^

ire! Shen F.H. 197t r,uir{rJeu Hy-

percalcirrria illln11: Hypopho sl-j,ir i e

mia dru{r}ru .r ':T U dlr,'irdoa r dnq.rnir

rJnflfu r ihr{t}e urdrnr': d ef,n d 11rr !!e! b

:ru lrn{r}raliaui, fin a"rnft ( .:'rur!in

arcq: rdoslrnn, :ei' fiaioudeoon i'os'16

ir-rn r: lnu'rie a u lJfi0eu: rCor]o.:fi'u in-
fection ur r narfarcf,Henilri renal
functiott oan.r vrhlfq'r-irud! ,.trl* 1,,,o,

pnorus ihnn'r.: rfilg'rdu{r;fivrtnfr6'l6 riru

6n t :Turiu 'lriyr:ruar,,rq,,rrid; *ci Tc:a1

pro te j.l'r 1u{ttrul: ndeua:1unurJnf,lr,i

nr.r'r'rinr r:,r unnirsifu (P ) ", OS;

roncr:6rr6.:
1. Fiske, C.A, and Y. Subbar-

oh, Colorinetric ijeterninat ion o.'

Phospirorus. J. Bio], Chen. 66:3io,
192r.

2, GriDoney G.B. anu Nicilol
C.A. Micro Procedure for Ueterni-
natioli of Pyrophospirate and Crtho-
phosphat.e. Anaj.. Bi.oci,enr 5i:1fi -

lL9, 1970.

5. Gershoff, S.N,, Priei., E.L.
and Chaniirapanono, A. Urinarl' Stoles
in Thailarld. J. urol . 90:285-28d,

1905,

4. Boyce, l{.A. and King, K.S.

Crystal rnatrix interre 1at ionships

lu 11 Chiang llai AI1S

in calcur i. J, rrc1. 81:35-55,1:rr9.

l. Robertson, W,A. , Peacoci.:, "
and Nordin, B.E. Calci.r:., cr;'s'-rL- i

uria it. recurrri.i rei:3^ sact.c .o:'-
mers, Lancet. 2t2l-24, l:,6.-t,

6, Robertson, h'.A., Peacock, 11

enci Nortiin, 8.L,. Cal.ci.rir oxalatc
crystal Luria and urine saturatiol,
in recurrent stone fornets. Clini-
cal scier.ce. 4l:3L,>-374, L97L.

7. Cobunr, S.P. and Paclett,
L.V. Calciuin, Pirospirorus :rnd citrat€
i rit erac t i on in cxai-ate Jroliti,iasls
producej wicli lors phosp,rorus jiei
in rates. J. Nu:r, 76:36c-392r 1961.

5, Va.l.)'asavi, A., Dhanarni t t:1,

S. and Van Reeri i{.V, Studies of
bladcier stone -isease i.1l fhailaJr,
\ i f f ..r n-' nr': hnnlrnsn,raic an.:

rlon-fat ory nii^ siipplcnent oa

urine conpositiorr.'Ainer. J, cl in.
Nutr. 22 : 21o- 227 , L96.: ,

L Lyrtoo.i, H.S. Calui,:n con-

taining rena l stone. Kidne)' I,.trr-
national 13: 353, 197o,

10. Willian Tirorn:s, J,R, Use

of pltospirate in patier)t uitir cal-
careous renal caicuii. Ki.hey In-
terriational 1i : 5-o0- 3'16, 197S,

11. \aFlel:, R.A., Haussler',

lil.R,, Deitos, L.J., Boile '1. ani
Pak, C.Y,C. The role oi i, -5
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ciiirydroxy vitamin D irr tire me,jia-
tion of intestilial iryperabsorpt iot)
of calciun in prinary iryperparathy-
roidisn and absorptive irypercal
ciuria, J. Clin - Irrvest. t9 : 756-

760, 1977 .

12. Shen , F.J., Baylink, D.J.,
Sherrard, dJ. anri irauseLer l.lR. Iui -
opathic i;yperca 1c i rrria (IH) : Tiie
phosplate leai, iryaothesis and the
effect of oral phosphate supple-
ment. CIin. Res.25:448, 7977.

)l

AbSTRACT

ETERI,II;iA]'I O]i SERUI.I CALCII,i{, FREE CALCItjtr! ,\\O

P}IOSPhORL;S;;ITH URINARY LITi{I AS I S

. Lulsana llakonkahkeyoon I\t.S. (Biochern)*

orachon (unasakdakun B.Sc (lted.Tech) *

Deterninatiori of serun pi)osphorus by Fisk-subbarow !.retirod is rnore
suitable tiralr Grirloney-Nichol's I'tetitod. Thiry three cases of patients witir
uri'nary ritiriasis were studied. It was found that the average total carcirr'r
and free caLcj.um in twenty five preoperative patient were 13.53+1.49 mg.e"

and 6.1610.66 ng.% rhile 8 cases of postoperative patientswere L2.73tLJ2
mg.% and 5,74t0,77 ng,% respectively. In 57 cases of no'nal control total
and free cal.ci.un were 10,5810.99 ng.% and 4.67t0,4 r.rg,%. Tirere was signifi_
cant statistically different wirerr tire level of total calciun in the patierrt
(post operation and preoperation) were compaired with that of the norrnal
control (P 0.05)

The level of pl.rosphorus and protein in 33 cases of the patients
with urinary lithiasis was 3.J6t0.7!) rng.% and 6.g510.67 ng.";.however in 5l
cases of normal controls were 5.72*0.44 ng.% and 7.0510.5 ng.eo respectivcly,
There was no statistically different in tilese two groups.

Departnent of Diochenistry, Faculty of )leciicine, Chiang l,tai University.
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for Bone = Ilarrow imaging.Ilartendale
M, Papadiroetrione J .l'1. & Turner JII .

J. Nucl . trled., 21 (11); 10J5-1041,

1980

aT :rjrlnou5sid1ilun,rrn:ellrinr:nn
fi'ur{tro:d dlLi!arrfielnud!qoarrlfr n.:r,l6ru

rn!1sf,rr ar:dfidqnro;ff;o Tc-99n sulfur
cotloid (Tc S c) drrr:nn{uli1nu reticu}o
endothelial cel ls lnu rqnrcoJrsti.!1u
fiuua;ilr {:rgrlrulf r auoar:fie1ruj6a Tc-
99n antinony colloid (Tc SbC) d.:rnir-rn
poly vinylpyrrol idone d.rlriinrlnll r aqa

<<,ooo Liturr,?o! particle :;n.jr.: u-

ro nn .dafalnu electron nicroscope
lSnn'jrsularo.r particle tol 'Ic Sc dr:

tfiunit .oo rul ul:!,uuraurnn'rtfi'ulrnlru
rdoraaosia Tc SbC rirnaar rdoanilln.::-
dru uir r rr:'hn::qnurn.:eo nuirfuq:ltJ
oqilu subendothelial dendri.tic phago-

cytes nr:nr:rrutorr Tc SbC rirlrJlu
n::qn (t.<c% d r w.) lurnnir Tc SC

(o.tr% d o rnr.) vrilfnrroolltn::qndn-
rtu a1*jr Tc-SbC 6{afin-j.r Tc-SC luiru
lrJlrgo\r particle ua;nr:n:;r,ru ltirqilt
n:;qn !v.im: r fug.ltd rlrurcainlunrrn:lo
!rasc;1\rnT n1t|n::qniol tl

nun?:rnl qlaufil I1. Sc .

Ilenoglobin in the Deternination of
Total Bitirulin 1. Metirod of italloy_
Evelyn.

ShulI, 8.C., Lees, li., and Li,
P.[.: Mechanism of lnterference Ly
Henoglobin in the Deternination of
Total Bilirubin I. i"tethod of l.lal loy-
Dvelyn. Clin. Chem. 26/f 22-25(L980)

nnr; {,: tu'kir.ro.r ru6'roonOfifu 1 naOrr

(OHB) dr riufifulna0u (Hb)sinrd.rdoqilu

tf a r 6onunsdunnuielrlduSrrrl5fi lurro.r
diazo lunrri r a:r;riiA1€u nruiinor:
traaaaj-rorrfiu rieu ferric Fib deriva-
tive fu1 ua:fiLrf na0uri$riinrlnll raqa

riil r;Lirrneur{fiiur nr: r rJdauosn0!-

lllnaiu rflu acid irenatin nrulfrS*l
g rsarnrr ;dnerqllio :ni1ititr0uqnniaru
atjrs, rn r 5ed.r r flua, ruqorntfifi3ur diazo
dAnna.n nal ndrjr c: r 6utrJbir.r#qac.rnn-r:
n'ii6l0unnvriarudiarJtrfil uroonO r nili ds

rdseio.!fi't H.O, drfiadulu tfilu1n11oon
Olaaizo.tilll nailua; acid henati.n dvri

f;e rflu pseudoperox idas e Linuirinrr:r.l
neur{filuT rrnnalndul rriu oerlFanarn
vrra r tjanfu nioqrnnr:riarg azobili-
rubin nrr rfir xt lignetL riririuqarirulu
d-r1ildu d.o lafiIln/6nr l:ni{rnr:rrn..:u
crn61:Ji naiudfiae rr riliuqrfi.r oo nfu/
6n': $oc0\rdegnii'nn, :rtineudufilrrn ire-
noLys is n,ui6gaN rooig{ t?t.1 r,uuuarao:,

ceoi" drrld etliylene glycol riude ri.r
lfrfi3ur

!nlu\f,nd Allq ru.l .

nrrq5r0-aitu:r! iaul6!o\riaaou- ro r e6u
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Ornithine metab+isrn in nornal
subjects an.r patierits r.-itj) cat)cer
hebber, u.u., arr*inlillT"r,
J. Nuct. t{e<i Z1:1194_1196, 19S0

ornithine rihn:naiTu d,r r nrare{a.,
oJr.:1nilnfi'unrr 

r oiq rfi uln,ua,rdni i dutqn
riruur { r €uu'l ri'vrinr rrnaa.:I nuL.i 1+c
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