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NOTES ON MANUSCRIPTS

Origmal research articles. review-type papers and (ase reports
will be considered for publication 1n the Bulletin of Chiang Ma: Associated

Medical Sciences. All  manuscriptls must be original and should have

preferably not been previousiv submitted to any other publication. Preference

'8 given to matenial which s of gemeral tv medical practitiopers ani
research workers in chnical medicine.

Manuscripts must be as concise as possible and should be
typed mn FEnghsh with double hne spacing. They should be forwarded
to the editor, Bulletin of Chiang Ma: Associated Medical Sciences, Faculty
of Associated Medical Sciences, Chiang Mas Umversity, Chiang Mai,
Thailand. The utle should be hmited to a maximum of 10 words and
‘he article broken up with suitable subtitles. Black and white photographs

may also be submitted and under special circumstances. colour may be
accepted.

All accepted manuscripts are subject to copy editing 30 reprints
are returmed to the author with free of charge.

Manuscripts should be arranged in this form

- An abstract of not mere than 100 words contaiming a brief
outline of the paper must accompany the manuscript.

~ Intreduction.

- Materials and methods.

— Results of experiment.

— Discussion and - omment.

— Abstract in Thai

References.
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Wy lusndsz inmieflvssaunanwat 59 lunas
u3nslafin dufeswrsoutnisiamaladialn
udéﬂ1dﬁ!1nu1dﬂnqaiﬂipq nRUUNY gub
-nevfivszauvunuliifie Department of
Health and Security (uNHH) Teudmay
luguvey National Blood transfusion
Service (NBTS) $wque fhfunefeu fous
0 Rk g garwanszaveen livansae
2wdny (Wales, Scotland, Northern
Ireland] #anuaeivy ﬂﬂﬂﬂﬂuéﬁén?ﬁiﬂ-
Aavaasanils (Norfhern Region) fvﬂé
#i:999 Newcastle Upon Tyne, # York
shire Region &eagflifew Leeds s
guuuinnT lanfivasss inndvngelifonun on
MUY UBY e HWIWBY URATTTUIGUET 9]
mifEgu e Tafe lotnintu Tefaus:
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vian g luiemiulnuey dreguin v
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glhuidtemqlunisln i GemmTas w1 1ofinss
fiu Rare Type Donor #umzifiewl fuun
azawguem lasuvTanSaiunian

UBARINEIWIGUET AN inad]
wa» &l Central Laboratory ‘ngq 8n
» urv@e Blood Group Reference Labo
ratory ‘1u London, Blood Products
Laboratory 1u Hertford Shiréua:
Plasma Fractionation Laboratory u
Oxford Teufy » unviiuegiu DHSSuas
s unts tadun Tsfinuassrutisnay
FmAruirtlamenwaaeg euiy s
Ussneuweyi Seadl infuulan DHSS vszaeu
e

«. Whole Blood

w. Concentrated Red CellS

;, Pletelet Transtfusion

<. Waite celils .f
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w. Human Albumin
<. Frozen Fresh Plasma
«. Cryoprecipitated and Dried
Anti-nemophitic globulin
Concentrated
0. Dried Fraction Tx concen-
trated
ese. Febrinogen
o, Plasma Substituled
en. Leukocyte Poor Blood
fawiausazauaguen sxfiuegiu
DHSS fimu uAn 1 v uAmUInITuazu3nag
v fuiening auuToutovevguinisuazy
FWNIVEVUARSTIWIGUET TG 19U UINguY
1afulovrnr e wlavefu adovdng 8n
unva1vszaeiuly el iiuladndie uiv
unwfnAsifiv Donor Card mauszyu Com-
puter, finnsnh Coombs test 1mu Coombs
Washing Machine fnqsiiufiniaefl weviden
uia:qﬂntﬂuuuu Bar-code iuumxﬂﬂﬂuﬁv
wilefn19ufin Donor Card
Tuaunazuneddaszlunr e Suotek
fofl | Tuthdoardgluninn L Bueu
vinslafin wasla¥umuah L Sasuysalng
trzwroy Inenwsude (luesneite  su

WUugTINm 6\1

awrIn iz iiulafnlaeuav inde (fe s
n1ledEntsaiemwussiulesneguiaiela-
Amiu v 1T indeulelunsdnguguiainlana
Inu (Worfﬁ of Mouth) #wiiuaiHutBnas
Alauasn L Saun Tudusunids wevavwlufifie en
#1319q (printed materials),n wuun,

Fotnus-
L3 muf L9z (e

#% %wny (audio visual aids)

n191lae DNHH fianun
¥
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arwananauaeingnegty  (fovusnsenly
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Jou AavdgRalua’  lunevinuamuingeean
waz L USev L Sutiuan L Tuusnasndundeil L ndy
A2 wEM L S3qu L iunvsvusnuilazane L Sy
gitavluadas iduau gnluuan Avzladunis
finmatianuion1vesmunemIs Inifwniinfud
azlvutanlafimsnmino inflaufl Aszudu
usvalusn i lnafuuundefinieuvevy
aTaniug nivauntifinnetiuguianalafia
fu e funtsnizquuas idaulnuussin
Tafin (omsun mun 1 a1Seiin148nnefuaiy
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Tafnafuralu (Dufhindeingin n1sutann
Tafinludsz insdenguiu ynnantleg azul-
mlafin ifioy w afemed T dussoy
LafineuIn uRsuuguIInlafindau e
(iuwe A2 LRuswavey LBend Latusinnas
Fuusaeiuly (fevusd e miugiheiiney
n13 L SenuasTrutssnouvey Lfen v un
fosaulufiunisleidu Standara Reagent
Red Blood Cell wuar Standard Anti-
sera @miunavufifnisuszaiiuuasnis
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Baniaw a3y infiusrenien immunohena-
toiogy fuauavily - |
grfoulaglantw e lugewiu NBTS
wBNUsy inAdNngeiisaw « uny #e @ North
West Thames Region luiflav Middlesex,
fl West Mialand Region luiflav Bir-
mingham uazfl South Western Region
Bristol Tasltiiaatfivnun o O Aladazue
Lan en$niBnunSntouaniviiuszauun 1oy
winfis uTsgnIFuesnIIIvulunes Lab
#a i doviuauls idusdrann fuss e
fongell vz (funnewluias €ioe u. uas
asfing mivaminaeulutiviian eiw.no-
smemo U, UTINTIRET L0 IWN ee-wo
ufl EmFuniifiagizaiuda 19U wiiedaviy
sownay yeRuil LAY LNUT LAnquade #Tupy
tith wingnefiazdnifindsfly, e ufleu-
frimdoyrauiuivesouniuas ifiauq lutae
vrenemse LUy er.co u. JiaaaWn
s€-bo UM toutu lusznaigiasnuszunn
9€.00 Us TIVIIRMIWTEN LT urBean
vnfeynay azfeniafen e lusiade ey
sulufiniy landuguiu wisag.ouq 1y On1s
WawwrForuluSeed iRuafueutinhey fin
i iyeiFe enan sawayg ondinaudigniey
twﬁliaéﬂvﬁuiatﬂﬁnﬂsﬁ uaznInfintmmdade
tevlusimeufis i safisnagjuensatu Tny
v insthw Tuaag Sifuegaius Inuiasawen-
adns Suaeauliadinlunn ingnwiam e
wenfiarwasrfiofatuluntavieunas leva
adugegeanniaat ifevenniwaswasnazun

Snuguzlnuntrsasu fioudugelulule (a0

ﬁnﬁ:n{ﬂvvﬁuijvufﬂ nisune (Tea brea.)
gezilauardgeylunsy Taoisrezluwy
yanatng taulunawhein ynaussfiveud
vy lusiutiulu Common Room Reweu
aaudiuun ndsusiesfunanivinluge
soly sunedusz@nBaon nasusTauNIuLeY
uia:ndquvﬂu1uﬂ1u1hﬁzﬂ unazunef L uly
aunivsz v nanddylefly 19n T e
W LAUNEN g LBnUeY  1u1AeE LAy Lg M
wenuln 19 lsfuidnafuian Mndwevunas
lab szfuvumuiniuiSeed §i1fuuien i
wivfs (Touandnun Lab wetevineuni
Lab viwweu Bousioviuniuionidedeln
gwlatm i Tagluninesiusdcaueesevun
war 4arifnaanisufidlanaznaduasly
Voufifin iunn (wdesiuinguanniafiaz
uning

gy Buuve L ueahuadilafy
nluninovuuesn1suinas lafia dugne
Uszavruoents i Buudaoed Anveziifeln
nsvsearun S luleesresin i §r uaz
yneoviuusuite inanfl @aulngeziufinly
lu Uonor Card floflesisnstuuse
a1ty wovguiaalafinies e, -
D.N.E.A,

Do not call again

Tl = This time only

C.A. = Change of address

R.U.N.A. = Repliea, did ot
attend

U/N = Lnder age

D.N.A = Plioned for emergeiicy

and dic not attend



N.R.
0/A
Em

R.
S.D.C.

N.D.

No reply

Over age

Emergency

Replied

Sﬁecial Donor Correspon-
dence file

New Donor

S/Cert

N.B.
FiN. P
F.F.
u/w

Bull Chiang Mai AMS

= Send Cerfiticate
book

= Malaria

= Not bled

= Failed venepuncture

= Felt faint

= Under weight
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casesawmduley Gamma glutamyl-transpeptidase Tudsu

»~ *
7709801 Colorimetry; I. inaflauaziBnqsf imuizan

¥ - = £ 3]
19907 fludy My, (Bed)
: dede
grudind  maBviaty Us.a. (B2.n) %
: s
nwa  ndundu AW., Wl., M.S.

unfinte

g¥olaman1sBnefvaniaef iwnzanlunisasramdnst (Sowee (dulel Gamma  glu-
tamyl transpeptidase (GGTP) 1u#%ulme manual colorimetric method 3Bn1smals
Tnu incubate ®¥uuBura 0.1 wa. fuisan 15 uaft lu Tris w%s Ammediol buffer #l
fmwisutu 115 mM. v iefouswluiy glycylglycine acceptor a77uinueu 138 mM.
buffer #ivaovulind pH 8.5 uazn1maaewfigamgl 30%. snfiuify Gamma glu-
tamyl - p - nitroanilide substrate #varanslu 0.5 M HC1 35w 0.2 wa. avlu
incubating tube wazfemudnsiiwevufinfuwevidulaid ifiafuituicen 20 uad Taw
lu Spectronic 70 Spectrophotometer fasuurnty 405 nm.  wuaAW BN
wuzauwey substrate lumasaveaevlu buffer v 2 ofiaihu 6.0 mM. & idenn Line-
weaver - Burk plot W& Wua1 Km #'m¥u Gamma glutamyl - p - nitroanilide
substrate lu Tris-buffer wazlu Ammediol buffer (fiy 0.6® mM. uaz 0.81 mM.
pwadiy 28R lgmsaan Bulel GETP § W accuracy usr precision # uazlusreliRan
agtomated method fAflgAnwn usnanfl wuirAaw tuBues (Bule) wle Calculated ac-
tivity Swfius i fuidunseiiv activity fwsoswwuate q oifuleld activity Feunguite
84 u/l.

o 3
Ta¥unugampueuA¥esnumaimo §u (Boe iny

fedk . '
et allefle Aas ieflanisumwne unnSve o Bovlng

dedeh v p .
MAWIBIYIAERT ARZUMILATIEAST W Tnoa i Weving

Ful®hun ufl 15 gatey 2523 i



unus

vduled gamma glutamyl trans-
peptidase (GGTP) "1 fudiwasluntsiudoy
floav gamma glutamyl groups.31n gam-
ma glutamyl peptides luin peptides
#+%u nis L-amino acid wSauh uaznt
Inifin gamma-glutamyl peptide #2lnu
fu  ywueiuusn@e Hanes wazgsimvu
(1, 2) Taely glutathione (r-L-glu-
sub-

. L 4 J’ o .
strate wu2l tauloud-ifarws™ inisre

tamyl-L-cystinylglycine) 1iu

gamma glutamyl peptides lasatanhin
\fin substrate hydrolysis, w3a.fia
13 L URsufleay gamma glutamyl group
fla  1Buleafifinay ugely micro-
some oy luasveviuuyst (3)  wazaud
srdugoiulunanaum3a®Sululsn chronic
hepatocellular disease uuuﬁnvq WRE
obstructive liver disease lulia#v
nanassiveey i leidlusfussgedu 5o
uazgenan vduleiddu q Alanaseunqnu
ﬂnﬂnﬁﬂavﬁui1&ﬂﬁﬂﬁavﬁuﬁuad1uﬂwaﬁh
i9h transaminases ifhsu - wazssiv
szavey lunaran lautunanfuleidy 4

fau (3)

Tafgyinasfinemn activity wev
wWulmifiiant  TeoiBowiy substrate
(y, 5:!6, 7) uas acceptors (5, 6,
8), (Udougamgdiivantwease (9, 10,
11), niofa, AW ONYY uas pE #
imunssueey buffer fllg (9, 10, 11)

B b Chdy. oo lgd. 288

Tmoiamwnziu reaction rate amalysis

1o antomated method (9, 11) 8y

Tsfinm @nn2sf muasaufiasranufidunn

aiululmavuiinisuracuny
Qnﬁvﬁu1Uﬂavnﬁ1nﬁ activity wav
viulad GETP Twwevufiidinsunel fidess
vadaun 1z it zauflgefiazlglunisesas
nwiszduvae L fulaisat ludfuusvauunfiuas

LR | -~ L4
g Tauniefianaw lwuwuwey substrate,

acceptors uar buffers #ilg sawiiwn

amgl waz pH A murzsuamiuunSutuey
BuleiSnane el Wauh38d imunzsuun
a3t 3zduLsulelsvnats Teae manual
method saly

Tauazisnns

tadeufla :- Usznaumne

Spectronic 70 Spectrophotome-
ter, pH meter, ia¥avdvauvazidun 5
aumis, Ladavalunuemgd (Water bath)
sauy Lancer micropipets wuaz cuvet
um 10 x 75 un. @m¥ustu activity
wov viu 'l lnon35add (Anfu

Specimens :-
% pooled serum wuvgianlsady

Mnnevifiifinas ialadifia, Tseweutauns

e lng

vhufilguas S8 ia%ey ;-

(1) Buffer-acceptor reagents;
buffers flutuweased 2 vla %o Trizma

~-base n39 Tris~r[2-amino—2—(hydroxy-
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methyl) aminomethane] way Ammediocl
n3a Tris-[2—amino—2—(hydroxymethyl)
propane 1,3 diol] Mm%y acceptor #l
7 unsnnaavfie glycylglycine, gly-
cylalanine, c<-aminobutyric acid,
methionine war arginine

A5 1#%ou buffer (115 mM)-ac-
ceptor (138 mM.) reagent nalalauas
@1t Trizma-base 6.96 n¥u (n3e0 Am-
mediol 6.04 n¥u) usz glycylglycine
9.11 n%u
Usu pH nla 8.5 flqamg@nevas 0.5 M
NaOH

avluvinfudszuaa 400 ua.

Wurandulnasu 500 wa. 1iulug
vBu (10-12%.) Taww 3 Fleu Taely
Lﬁauamnﬂw (11) A7 uBuAUYeY buffer
war acceptor u 9 ueninfleanfaznain
aalflunan1annaey

(2) r-glutamyl-p-nitroanilide
substrate; A77WQuYu 69 mM. LRZuy
Taredy r-glutamyl-p-nitroanilide
(anhydrous) 19.6788 un.

1 ua. 28y 0.5 M HCl a71uguaudu 9

azasly
WAIUANITVAREY  substrate §i avmev
iwwlsunaulaynafy wazaevlalmuantelu
2 dTuv ,

Buffers uar acceptors #Anaawn
Famualautann Sigma Chemical Compa-
ny, ST. Louis, U.S.A. ®3u&15.adl
Fu q M Tuatin Analytical grade

38013 -
(1) gm Buffer (115 mM.)-Accep-
tor (138 mM.) pH 8.5 29u7u 2 uw. 1&

Luds

100 lulasans wanln o i nasndl

lu cuvet auam 10 x 75 wy.

blank lovandu 100 lulassns launud-
$u  vivil (leun nonenzymatic hydroly-
sis 37n substrate a1nffugu cuvet
fvaouiigamgd 30%0. wiemwinmualily
WARZNIINARDY

(2) men¥vfiquaunauvavifindoiau
SgampR infinmuauas  (Uszuaa 15 uaf)
1SuinSunlaunas 9 substrate
69 mM. avlu 200 lulas8ns luusar cu-

LBUYU

vet wanln 9 Fan1sUfounvavesy
Absorbance flaawunaafu 405 nm. Vne
91781 1wl L s wunaie 9 uaf
n3auaruafinamuanelUlunisvaasy

AU ER91 152 %un9 LURBuLUay
way Absorbance we 1 w1 (AA/min.)
nfiuutluafutama enzyme activity lu
specimen (T u/l

A7 Lautugevie (Final concen-
tration) lunsaanenevazdaided : -
Tris buffer 100 mM., glycylglyeine
acceptor 120 mM., r-glutamyl-p-ni-
troanilide substrate 6.0 mM. 1la

1 5 L
wrazninualu fieanviu

- (12)

1 vwine (Unit) weovidulay nuqefy

AISAUIN

L Bulaudflel luns iudey substrate
1 pmol sia 1 unfl
nsa U= 1 pmol substrate transformed

1 min.



uar molar absorptivity (E) #wm¥u
p-nitroanilide = 9,870 litre;ml‘i:

=1 P
cm.  #wifu enzyme activity fe

u/l =A A/min x 106 X total volume

e

E specimen volume

=A A/min x :l.O6 % 2.3

9,870 0.1

=p A/min x 2,330

Wod A/min = w31 Smevifniuiiniaa
nu
2.3 = YEuwmaimun LTl sadng
u cuvet (total vo--
lume)
0.1 = Y3umsvav specimens
(sample volume)
9,870 = molar absorptivity

10° = pmol 1u 1 mol

HAanIInaaoN

auiufuseey enzyme activity fiu

Vi U L

n19AIIana enzyme activity fu
#%y uazlu standard iraafieny q fu
(agnas vUlsuudavuas siope (AA/min)
awraniufy  nnvesesly Tris
(base)-glycylglycine buffer Ao L
vu 115,mH uaz 138 mM awahdiu Wy
pH Wnls 8.5 incubate #u@%y # 30%.

By substrate iwuwu 69 mM  wayln

Buii Culiang lai AMS

s a1y ua:ﬁqu‘n (Uiuuuavenn absor-
bance fi 405 nm wua slope zavinann
LI IImy 1-20 unft  wivaaniiu slope
Al q anI (jﬂﬁ 1) uaAy91 acti-

: <13 ¥ £
vity wevidulayiiugiay o LIt

Absorbance

T T T

o2 10 20 30 40 gO

Time (min)

WA 1 wamemmduiusszmae e
#llun1s incubate f 30%. Mu Absor-
bance ffiiBuuly ilevenn. activity wev
GGTP Tuftfy  Tsefimaw wuduvevaninay q
lunaerreaavien®mualilu "38n1s"
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Naﬂﬂnnn1tﬂﬁuuuﬂavqmnqﬂﬁﬁaaﬂqﬁﬂ11qn1

activity wevw GGTP

wudn activity weviduled GGTP
axfufuidos q (degqamgdillalunas in-
cubate ifufuann 20%. sufy u45°a.
waz feqamgoflalunis incubate gonan
f activity weviduluiazanavesivion

52 (g 2)

100 <
‘3
e
-
:; a
L ]
=
o . e
g 50
-ﬂ .
o -
<
0 : - T T

20 30 L0 50 b0
©
Temp ( C)

2 uamewants culbuutevgamaditle
lun1s incubate fiflweufinSutven GGTP

Wefy Taufarw isutugevansany 9 lu

naoavaseuiefinmualily "38ns"

o SR

AfinuasA Y lButuwey buffer Afuans
GGTP activity

Tris uwar Ammediol buffer lagn
wihuq1a3ey buffer-acceptor Aau 1oy
June 9 fiu Teefaaw iouaudous 100 mM
ufty 200 mM. InAa uitueuvYey accep-
tor avifl 138 mM. U¥u pH wavw buffer
(ﬂ1ﬂuL§hﬁhiﬁv 9 fiu)-acceptor (AW
ouuaedl) Inla 8.5 nrmmaswiil
30% . Taueauoutuganiuuey substrate
luymasaneaevity 6 mM. W21 AW LB
2uvavy buffer v 2 ufln Juase Activity
vovidulmitesuin Tau lawizau1vBvaay
wwurufuannan 100 mM. fulyu  Activity
vov idulodfdvaedl Feuaavan A ety
28y buffer fiv 2 #fla lufldvni3nanadnin
t?qﬂavtéuiﬁﬁﬁntau (3 3) afly e
Trizma base war Ammediol ifeutwqlv
(thy Buffer wan azlw activity wev
GGTP #lnafAuvfuuan

pH wey buffer-acceptor fumuazaugh- 4,

niuufindsnues GCTP 3nd¥unevau

n19ms2ana pH f vmunzanwey buf-
fer-acceptor 2 wilm fis Tris (115 mM)
-glycylglycine (138 mM) buffer uaz
Ammediol (115 mM)-glycylglycine
(138 mM) buffer lmwu¥u pH lu buffer
fesaulnla 3-9 A2 LuYUgAN DYDY
substrate luusaznasanasevidu 6.0 mM

~ (o) ] -
n1snnaswifigamgd 30 w.  wuaiiBulmise
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oy T
;1 Buffer I
= S J— -—— ‘t f,
B‘ ‘ a
'g Buffer II
ol
+
Q
< 3
30 -
L ¥ L L]
0 50 100 150 200
i
(Buffer) mM. :

2 3 waavwan1sl9 buffers 2 ufin A7 1TuBuRY 9 #p actlv.lt_'y wav
GETP anfhwwevgihe nrswesewwiifde buffer nnulle ussypAdu e pH

8.5 Tondl r-glutamyl-p-nitroanilide substrate flazu um*uuqmmu b

& mM¥. war glycylglycine acceptor ﬂmmtﬂm?uqnﬁw ity 120 mM. luynnasa
NARDY

Buffer I : Trizma-base (o

o), Buffer II : Ammediocl (4——a4)
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Suvtivaufle buffer fegays PH w1nnan
7.5 waz pH 1M activity way GGTP ER
g9 lu glycylglycine buffer &g 8.5
wazlu Ammediol-glycylglycine buffer
s 8.4 #vuanvlugi 4 pH ganrwuey
énuuauwavuﬁﬂ?u11uuﬁa:naaﬂwﬂaau nan
By r-glutamyl-p-nitroanilide
substrate @waraulu 0.5 M HCL avly
W Tris-glycylglycine buffer pH 8.5
nia Ammediol-glycylglycine buffer
PH 8.4 azfimiussum 8.0 uar 8.0 +

0.05 suafdiu

100 4

burfer I
A
Buffer II

- % activity
w
o
i

o | 1. |
8.0 8.5 3.0

PH wav buffer nsuifiv substrate

W 4 nasesama PH flinunzaust-
nIulfinSuvev GGTP v n@fuwevyinly
buffer wflan1y q fAfarwiousu 115 mM
n1maaswnii laely glycylglycine mqw
ooy 138 mM |y acceptor, r-glu-
tamyl-p+mitroanilide substrate u
Nmasavaaewdadnu 12uTu 6 mM uarns
nanowmaf 30%%. Buffer I; Trizma <
base (s——), Buffer II; Ammediol

(a A )

b

AW LN inu sauYey substrate

Tun19maaewmInau 1ouTugey subs-
trate lu buffer 2 win Taud glycyl-
glycine 14 acceptor wuiq ifHaly
buffer a7 iguau 115 mM uas accep-
tor iwuYy 138 mM (M¥ 2R3 LauTUgANIY
lunaeavnsey 1ty 100 mM. waz 120 my,
AR ) uar buffer-acceptor g pH
8.5 niwmeaown 30%. substrate
A L nBugene lunasamaaeedeus 0.5
mi. suflv 10 mM. wuan lu Tris-gly-
cylglycine buffer activity wevifu
luazavilifle substrate Savwiguey &
mM. lunassmnasy wazavilluaufe 6 mM.
nivand activity weviduluiazanay
wisufowus1 substrate annznaulunasn
nAReY A1 Km. 9ev GGTP 1u@¥usia r- -
glutamyl-p-nitroanilide substrate
lu buffer wafllan 0.69 mv. (guil 5,6)

#m¥u activity weviduley GGTP
1 Ammediol-glycylglycine buffer e

- 1Sunvil e substrate a7 1outuss -

vt 4 mM. lunsasvnasvuazaeillusufie
8 mM. tﬁaﬂaﬂutihihwav substrate an
A9n91 4 mM, activity weviduleyazan
a8U9IMLS? A1 Km wew GETP Tudsy
Ad r-glutamyl-p-nitroanilide subs-

trate fauszuna 0.81 mM. (3u#f 7,8)

AU LBNTU LR ARy acceptors
Acceptors fuun oy Auufiug 5
vlln Ao glycylglycine, glycylalanine,

methionine, arginine war & -aminobu-
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tyric acid annITnAasy aly buf-
fer waz acceptor #vilde
Trizma base (115 mM) s-wiiu

glycylglycine (138 mM), %8 gly-
cylalanine (23 mM) w32 methionine
(138 mM) »Se arginine (138 mM) w3eo
.d,-aminobutyric acid (138 mM) uay
(oly Ammediol (115 mM) sawfiu ac-

80

60

40

Activity (u/1)

20

Buli Chiang :lai AMS

ceptors tuuifiuafu Trizma base oty
2:f] buffer-acceptor s7u 10 9flm U%Su
pH Inla 8.5 19 substrate A2 (B
6 M luymassmnasy  n1maaswnfigu-
ngd 30%w. wuanluaazly buffer nq
finu 1fef glycylglycine (fu accep-
tor znaln GGTP § activity gufign lu
ansfl glycylalanine (23 mM) +:lv ac-

6 8 10
(S) mM.

1ﬂﬂ 5 UEANAYIY LENTUR LA TEuY Y r-glutamyl-p-nitroanilide substrate
14 115 mM, Trizma (base) buffer, pH 8.5 n11nnaavmﬁﬂqmaqn 30°%.
Tnuly glycylglycine 7w itueu 138 mM. 1fu acceptor



0.06 4
J— ¢
—
i Serum ITI
o
5 0.04 1 Serum II
—t
T . Serum I
a
0.02 +«
(450
3 Km = 0.63 mM,
-2.0 -1.0 0 1.0 Py
1/(S) mM

3 6 Lineweaver Burk plot vavuan1snaseviiuaavlugud 5

40
Serun I
o""‘_._—’___‘-
30
- Serum I
=3 et a
\:? /
i Serun. III
2 20 - ’
T
i
4
Q
o
10=
.2 0 2 4 6 g 10

( 5) T o

W7 wanvew neuiinun aueey r-glutamyl-p

-nitroanilide substrate
Tu 115 mM.

Ammediol buffer, pH 8.5 nﬂsnﬂaavwﬁﬁqmugﬂ 30%. Tauley
glycylglycine mawituou 138 mM. iy Acceptor
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Serum III

Serum II

kY
:30.05 -
= e
]
=
e
Km = 0.81 mM.
-2.0 -1.0 0 1.0 2.0
1/(3) mM 1

qul_8 usmv Lineweaver-Burk plot wovnan 1 maanviwanylugd 7

tivity Uszunasdwnewes activity
wuidely glycylglycine (138 mM) i
Acceptor a7 Acceptors Su q n ac-
tivity Aot luduBuwieludduees ac-
tivity wevidulay dely glycylgly-
cine 1§ acceptor imfiu (1379il 1)
iflavaan glycylglycine (u ac-

ceptor fimunzau vl activity wav

Suludgugnlu buffer ynuliaflanaaswun: |

ey Svlafinemaaanu itutuuey gly-
cylglycine flimunzaufign  wuanluvnss
148 glycylglycine #7 substrate sz
wmuafl i acceptor 1aigufu ul acti-
vity woviduladfinalaluniaz i ludnaes
aglu buffer winlafinou sxdaneinan 10%
woy activity figeitgalu buffer wilaifu q

(1)
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AU LBUTUYBY glycylglycine
M maximum velocity 1y buffer fig
AW LUNYY 115 mM PH 8.5 wfiasy 9
fiu Lﬁaﬂvﬂnxihﬁﬁﬂav r-glutamyl-p-
nitroanilide substrate fan 6 mM 1y
nMaganaaey wazn1nasawn i 30% . g
il Ao

1%

Tu Tris-buffer (Trizma-base)
AU I TUBUY BN glycylglycine fiw4in
GGTP 1u@¥uf maximum velocity dafl
Uszuw 120 mM duly Teelvan Km 1y)ai
44.4 mM gy Anmediol-buffep vy
ledn maximum velocity fl glycylgly
cine (wuauLsTyAw 100 mM fuly Tauge
Km Uszua 23.3 mM. (30 9, 10)

13 1 waay % Activity weviduleay r-glutamyl transpeptidase lu Tris ugs

Ammediol buffep Lﬁhﬁh 115 mM,

1 69 mM,

PH 8.5, substrate fa7ui9utunefl

nnaaewfigamgd 30°C (daly acceptors uflany q fu

Acceptors (mM.)

%
% Activity

115 mM, Tris 115 mM Ammediol

glycylglycine (138 mM.)
glycylalanine (23 mM,)

O\ -aminobutyric acid (138 mM, )
methionine (138 mM.)

arginine (138 mM.)

100 100
56-58 33-38
6=7 L-7
2;4 4=5

5-9 4-10

%

n1ﬂugnﬁav (Accuracy)

#5070 GOTP upru dusy 17 u/1
uaz 84 u/l euwanauiuludns1doy
fusharviufonun 5 #9789 wazlautwn
Y1 enzyme activity Taely Tris (115
mi)-glycylglycine (138 mM.) buffep

% enzyme activity v1n@¥uflinany uturteiy 3 #0871y

PH 8.5, r-glutamyl-p-nitroanilide
substrate tauu 6 mM lunasavnasy wy
91 correlation TN activity fla
RRLUME LT iTIEED EERERRTRT REES PAT, e
739 lnuf Coefficient of correlation
(r) ity 0.9992 (qud 11)
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Buffer I
60 o
ot
.
=
2 40 4
o
>
- Buffer II
20 p—
0 100 200

(Glycylglycine) mM.

708 9 usmemaway glycylglycine acceptor fiflauitutusay q #e
GGTP activity 1u@%y fely Buffer aywiimwwu 110 mM. pH 8.5

nmannasenfl 30°%.  Taole r-glutamyl-p-nitroanilide substrate
towru 6 mM luymaen

Buffer I; Trizma-base (e.—.—s), Buffer II; Ammediol (a—a) °*
wazn1nmasyle@Sumuaziu :

s L) - -
A wuuus® (Precision)
i o B

19 pooled serum AW iowey 2 coefficient of variation imafiu 9.2%
sziy whwoma activity imuiBeadunis was 5.6%  ife®%ufl enzyme activity
wiarwgnaeveavuu Iasluuaas pooled 11.16 u/l was 50.83 u/l  awahdu
serum lmiwamn activity ¢ q #fiu 12 (nasvil 2)

. - - - - &8
afy wuin within-rup precision lamn
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Buffer IX

Buffer I

-0.1 -0.05 0 0.05 0.1

1/(6) mM 1

PR 10 Lineweawer-Burk Plot wsusanTiwaaevfiuameluzufl 9

17
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tn

.
3
=

80 4
~ =
.
P
o
=
b
0 °
L 40 =
o
[0}
=
Q
Q
i)
L]
=
rs 0,9992
r T
0 4o 80

Expected activity (u/l1)

3 11 uasme Correlation s:mitv activity wevisulmy GGTP 1u

Fugiheftlaannnsauan (Expected activity) uazflmsaamu (Detected
activity) s

#1397 2 usay Within - run precision wzv3Bnramassy

s Y, *
AINAaDY SNV ULEN X B c.V.
aded vt (u/1) (u/1) (%)
. 1 12 11.16 1.03 9,2
2 12 50,83 2.86 5.6

* - .
% Coefficient of variation (% C.V.) = Standard deviation (S.D.) x 100

X
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-

uniasu

M ¥indns Swevidulei Tneds
manual nsznilasanninnsly adtoma-
tic machine Tawiawrzluns@finevns
IR uqugamgluevufinsul Anfu ns
nnaevillaiden lagamgd 30%. Felng
1Auviiugamginavun® ( 28%.) uar ac-
tivity weviduleifasrand 30%. #u

flgamgdniey unnaefmiosun nas Benly

Wﬁ@tﬁ%ﬂiﬂ‘lﬁﬁﬁﬁﬁﬂ')ﬂ@ﬁ
Sgamglniininqamginevyla vouil 25% . (9)
it e uEng (Sovew  iulells
aznnfviiu wazorlagamgigenin 30%.
WII1TRIIMY enzyme activity Tagy
AR uRsEmIEnSemeenT iy
w89 substrate wndu 1wl 37%. (11)
Bowi e smugmied oansasey
substrate lunassmmasvéia S mM.

pH fl vmunzawwey buffer-acceptor

1u Tris (115 mM. )-glyeylglycine
(138 mM.) buffer #a 8.5 Rosalki
uaz Tarlow (11) @ely automated
method wu31 wéven iy substrate
IBuy 9 mM, avlvlunSe ey udulad
Ay Tris (115 mM. )-glycylglycine
(138 mM.) 1fu buffer ff pH 8.5 p
quimimmauﬁn&m:zﬁa 8.0
doidu pH iSulailn activity gugm
lunrsmmsevlunevifiBnrsunet dals
Ammediol (115 mM.)-glycylglycine

(138 mM.) iy buffer-acceptor pH

19

#m:u*l:iurﬁ'inﬁa 8.4 @ulas automated
methed, . Szasz (9) wuaifels subs-

jtrate (4.4 mM. L-r-glutamyl-p-nitro

-ni118e) azaelu’ Ammediol (50 m. )-
glycylglycine (22 mM.) buffer as=le
pH flumnzaneglugavninesznine 8.0 By
8.2 9 25%. nsvases lumavtfofin1suny
ﬂﬁuaﬁ:iuéﬁuﬁumwaéawavé’ﬁ’aﬁvaw
(9, 11) sumlsfinw nr5in%8y subs-
trate lagifiuavloiy bﬁffer—acce;z tor
\av awIBuey Szasz § (9) luimuwsay
Tno Lan=flgamg 30%.
21932 (3usAuan substrate hydrolysis

sz UfnSen

lu3zmav pre-incubation period ngu
faz Bu®%y (Bulml) avld walvidin
transpeptidation luf#+ substrate
t8v (internal transpeptidation) n3a
ludv glyeylglycine acceptor fiffagly

' buffer fu uazdmbizntmdy da wn nly

dwrsniiu buffer wiaill)lauw uﬁi’qw—
ngfney im31z substrate rBuduacenms
nouavlu buffer (Bonsu  dedunasuen
substrate sanuuazlulfui iSuugnsen
weilg e lan Setiuan o zaun Az
et ;

nly Tris (base)n’h fmmediol
#12 L 9 i anfeuath buf-
fer sluiv glycylglycine acceptor
finaw ietuaedl sxSuans activity wav
viulmieanilgengd 30% . #efuasls
buffer winlnullamibofinunadiinrin  Tag
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tansfiannu itutueey buffer funnan
100 mM. lumaesmaaan  Szasz (9) wy
21 swseesly Triethanolamine w3e
Diethanolamine l#iguifgafu Tris
vSa Ammediol WAEIRUYBINIIRTAILVBY
substrate (6.6 mM.) lu buffer sy &
aflauanA1efil Wazni1Iasaluuey subs-
trate lu Ammediol az#nialu Tris
(base)

«faly Tris n3s Ammediol imuwu
115 mM. fu buffer uaz glycylgly-
cine (138 mM.) ifu acceptor # pH
8.5 wuan substrate #ifiaanu 1BuIuFR
vulunasemases ifiunin 6.0 mM. szne
I LAnnTInAznauiul nivant (Ru L Su-
lonavligamgd 30°w. wazidensw oy
fuwey substrate A7y 9 fufl A1 Mi-
chaelis constant wevufjinSun «miy
p-glutamyl-p-nitroanilide substrate
lu Tris (115 mM.)-glycylglycine
(138 mM.) buffer Ha1inifu 0.69 mM.
ol Ammediol (115 mM.)-glycyl-
glycine (138 mM.) (i buffer Km
#m¥u substrate luifin3entl szfan
0.81 mM. #wa1vanil Szasz (9) lasnw
“wwlife 0.96 mM. (Jel¥ buffer udn
ooy ungamgdluntsnaasunieiiu
(25%.)

Acceptor ﬂﬂﬂqnwﬂnnﬂ1nﬁaavﬂ fia
glycylglycine am%u glycylalanine
fu peptide Bvawrsouwlala tauiu

P P ”
levwsanwu activity wevidulangefiv

Bull Chiang Mai AMS

40-60% 8o floutuidaly glycylgly-
cine 1fu acceptor v q fiaaw LEueu
wav glycylalanine ifuifivntivlunmay
a2 ouBuTay glycylglycine filarimiiu
auvlafinny Feilarsszfarsunde glycyla-
lanine saauwen3 1 glycylglycine Bt
uIn

5% manual fluflnarwgamesuazuan

'uﬁingtﬁuvﬁu automated method ﬁﬂéﬁn-

w1 (9, 11) wazsnaIne aae lu 1Seaea
greavll aqulaan Ao etuey iy lel
GGTP (m%a Calculated enzyme activi-
ty) ludfuvevgihefll activity Aeungue
qufiv 84 uw/1l (Tuufnalavaseiiu activi-

ty fimsaanuady (detected enzyme acti-
vity).

AN BUAN

é%ﬁaﬂaﬂauﬁmsavﬁﬂﬁnswﬁﬂ1ﬁ ns.
v¥olfe  Fauiafios  Alnetuusun fududse
Tomi (Readun1snaaey 1 Sey buffer.
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A COLORIMETRIC DETERMINATION OF HUMAN SERUM GAMMA GLUTAMYL TRANSPEPTIDASE
L E
(GGTP) ACTIVITY : I. A SUITABLE TECHNIQUE

s
Rujapa Nimsung, M.S. (Biochemistry)
3t i
Audomsark Haesungcharern, Ph.D. (Biochemistry)

Jedeh
Kumpol Klunklin, B.Sc. (pharm), M.D., M.S.

ABSTRACT

The optimal conditions for
determination of the rate of serum
gamma glutamyl transpeptidase re-
action by using manual colori-
metric method were studied. The

procedure employed 0.1 ml. serum

- enzyme which was incubated in

Tris (115 mM.) or Ammediol (115

mM. )-Glycylglycine (138 mM.) buf-
fer pH 8.5 at 30°C for 15 minutes,
then adding 0.2 ml. of gamma glu-

“tamyl-p-nitroanilide substrate

which was dissolved in 0.5 M HCl
into the incubating tube. The
rate of enzyme reaction was fol-

lowed for 20 minutes in Spectronic

70 Spectrophotometer at 405 nm. It
was found that the optimal subs-
trate concentration in the reactfon
tube was 6.0 mM. in both buffers,
giving the Km by Lineweaver—Burk
plot at 0.69 mM. in Tri$ buffer and
0.81 mM. in Ammediol buffer. The
accuracy and precision of the me-
thod being used were also studied
and showed very good agreement with
those studies by automated method.
The relationship between enzyme con-
centration (or calculated activity)
and the detected enzyme activity
remains linear within the range
0-84 u/1

&
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fnua (2,9) wuissduoonidu 5 fu

(class system) #afl

Class I, Negative for malignant

cells,

Class II, Atypical cells probably

benign (usually due to

infection).

Class III, Atypical cells suspi-

cious of malignancy.

The lesion is probably

an epithelial dysplasia.

Class IV,
The lesion is probably a
carcinoma in situ (CIS).

Class V, Positive for malignant

cells. The lesion is

probably an invasive

carcinoma (ICA).

wa_(Result)
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class V. wu%p 4.9 s1ufu 1,000 sap

dﬂuauﬁauunﬂnwmnﬁraﬂLﬁuTwnnsu?qﬂqn-

Probably malignant cells.
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class IV | yqfu 0.07 ums class V

imfu 0.01% msaa Pap smear 3 pf,
fi 3 yqulu class T g 5qy7y class 1II
8 squlu class III
Ll aufinsaadta 3 afa
a1Pmduivosidun class T inadvy
0.01% class II inafu 0.04% class
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515w (Discussion)
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Tauiaflo 16 ma 1,000 sy 81 1USLu-
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Sasafwuisuiafly 15.4 w0 1,000 sau
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Taﬁﬁiﬂtﬂuqﬂa:wrﬂzaﬂnunaﬁnsiuﬁﬁuﬁ

Bull Chiiang Mai AMS

wAnn LUSuuLfivunns Ju dysplasia  goq
UszinAdwsu (1) w2 fdusanas S dys-
\RBuifius 2.5 mo 1,000 squ
aziiularaglrvdns Inufannmintlo was

aAnat4fldnsanas 0w dysplasia yqnnan

plasia

Us s inddws1amanu i

gaofl 1Oy dysplasia  (Juanf
ﬁqﬁ@ﬂén tns=ngfinssumn @ aaneaann o
dysplasia Jussusni§uflasd luganae
CIS (3,8)
sIueuvos Petersen (5)
dysplasia anunsondunn  Juidaaundle
nafinnsfnenfigneios (6) wanalailasnwn
Aton1afdidu CIS uar ICA  gadu Use-
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wz | §9 el
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ABSTRACT

CYTOLOGIC SCREFNING FOR CERVICAL CANCER IN

NORTHERN THAILAND
*
Tanin Kanwatanasirikul B.Sc. (Med. Tech.)

During 18 years from 1962 to 1979, the total of 25,004 gus-
pected women with cervical carcinoma were cytologically studies in
Chiang Mai hospital, Chiang Mai province, Northern Thailand. Those
women were 95.37 Buddhist population and 41 years of average age. It
was found that the prevalent rate of pap smear class III (dysplasia),
class IV (probably carcinoma in situ) and class IV (probably invasive
carcinoma) were 24.2/1,000, 7.7/1,000 and 4.6/1,000 respectively.

The incidence of carcinoma of the uterine cervix or cervical carcinoma
were observed in patients of all age groups with a peak between 40 and
50 of age and much lower incidence in the age under 35 and over 65 vears.
The risk of cervical carcinoma where as to increase not so much with the
number of pregnancies as with early start of sexual intercourse. A high
incidence of cervical caréinoma has been observed in widows and divorced

vomen, apparently in connection with multiple marriages.

*
Department of Pathology, Faculty of Medicine, Chiang Mai University.
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Alpha-fetoprotein lulsauz  Sediuuara uduiushy
*
Hepatitis [ surface antigen
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Figy  sunteustiaSs m.u

alin - wnsundings Ph.D.

d %

Hnﬁnda
nnmstnenludiuvevglhofiasduites i ulsmug i Sodu S enc 310 PawsE

immunodiffusion (ID), radial immurouiffusion (RID)uat couhterimmunoelectro-
phoresis (CIE) msaawu alpha-fetoprocein (AFP) o« 370 (e9%), bBe W (o&%)
WAz e 310 (e%%) Awadiu wasluBiuvovgtiu we 70 nsustueukatsn iiulsaus L 5
#ulnuni950sdunay histopathology @iusnmetawu AFP ¢ squ (%), o¢ 37U (€o%)
UaZ % 30 (ve%) mwaihu e iTouifitunnansaawy AFP ludfufueaguevgihu’ wusn
grhufieguinfuntsnsaany AFP anay. 3nn7sftnefieasuiuiusvevgihofl (Tulsaus S
sutiugihed  uTlssdudniausinlade (viral aepatitis) wuiagihed  Bulseus i Sehu we
suf hepatitis B surface antigen {L:qu) W8y « 570 unlumu AFP  (auflu@dy

vovgithofl i Tulsadiusn oy no 57t Sevliswrsnagulisma Tsaiusin iau 1 dua ingueslee

uz i Sesuadwnsely

unh

AFP fulusfufizsvfulu endo-
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ABSTRACT

Alpha-fetoprotein in patient with liver cancer

*

and relation to hepatitis B surface antigen

* %
Pakorn Thaiyanau, M.Sc.

Sukanya Somwangprasert, B.Sc.
* %k

Sanit lakankawkayoon Pu.D,

Tiies serum alpha-fetoprotein (AFP) was studieu in 170 paticuts
who suspected hepatoceliular carcinoma by means of immunodiffusieu (ID)
raaial immunodiffusion (RID)_anu counterimmunoeléétrophqresis (GIE) . Tt
was positive in 19 of cases (11%) with ID, 25 of cases (14%) with RID anu
<46 of cases (10%) witi CIE. I 25 jiistologically cases of hiepatocelluiar
carcinoma, AFP appeared in 9(30%), 14(56%) ama 16(64%) of all patients,
respectively. The comparison of the detectable AFP with age of patient,
its was found that AFP declined as the age increased of the 28 patients

'

with hepatocellular carcinoma, hepatitis B surface antigen (HBSAgj
appeared in only 4 of cases winile it had no presence of AFP in 30 patient

with viral hepatitis. In conclusion, there was no relation ship between

viral hepatitis and hepatocellular carciinoma.

%*
Received funaation from Chiang Mai University

Wk 3
Department of Clinical Immunology, Faculty of Associated Medical

Sciences, Chiang Mai University.
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‘USou 1#ibuiBnn Serum Phosphorus wazsz#u Phosphorus,

X AU, geie 5
total calcium ST free calcunniuﬂU?UL1ﬂu-

-~ i *
fnwen . unsundanygs M,S, (Bl
r k%
23Ys  Audnena B, Sc. ( inelanisuwne

unfnue

lun1smissiu Total calcium, Free calcium, Phosphorus & Total protein
WBSugrihutz e 370 laA Total calcium 13.33 + 1.49 mg.% Free Calcium
6.16 + 0.60 mg.% awnéﬂﬁu preoperation ¢ 37U War 12.73 + 1.52 mg.%
5.74 . 0.77 mg.% 3mgrthy post operation ¢ 3¢ FwAuUNAIIL ¢ 31ulnnn
10.58-+ 99 mg.% uar 4.67°+ 0.4 mg.% #uafiaauuana1efiusu el L2y (P
0.05) JRAREE Phosphorus: uaz Total protein lu@fugthu em 370 #wnaale

ﬁﬁgﬁjﬁg_j.ﬁ& + 0.79 mg.% uar 6.85 + 0.67 gm.% wwacu
unus

womwe ¥ luBiudu ingazaglugy length GGU nm  %7nA1 absorption an-
wev inorganic phosphate wua: or- u11nid§u1mﬂav phosphorus Taufluufu
ganic phosphatelunisnn serum phos- standaru curve ‘luniimmapvadeiine-
phorus lnu5% Fisk-Subbarow a1y n191UTou 1 Auuds Fisk-Subbarow(1923)
nﬁn51ﬂaiﬂafﬂ1uﬂ§nﬁ=wﬁUﬁﬁ%uwﬁun1n fuiBuey Grincney-sicnol (1970) fle
v1l% organic phosphate umndls 27798l duanan wazl¥s133magn aa-
free phosphate ua: free phosphate n¥u38 Crinaney-iiciol luwndinnisray
n1jfiSu iy Ammonium Molybdate s fuiBusnuniquunsnly sisulfate solu-
#713Usznoy Ammonium Phosphamolyb- tion uaz Thioglycerol uwmu ANSA Ty
date (in,) . P(Mo.0) dv dontiug - N1 In (Anmas (Budoud inBovded maxi-
fi%u fiu reducing agent iwu -amino- mum absorption # wave length 775 nm
naphoi sulfonic aciu (ANSA) szln Tsnth lumv idutiasras  uland
13UsTnau | Bvveu complex Ysy Mo- wwinauluvsz inelng Touianzniedau
lybdenum blue M duifedu dead Laznaeunde wfyihulsefauandlgn (Ger-
+xl maximum absorption i wave- shoff 1963)  &waninglunqsifnga0un

*

MaU07 .l AnsuwnufAERS uninudo 1 Buving
* %

ANS INATANI TWME UM ined  Buny
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wmaeE I iy degiiu lunstuwudn
fiaszusznevfusae organic matrix agla
neY uanRBNIBUAIL crystalline nanue
ofnsu duneufis ' (Beyce, 1959) fafwula
vouduInges (i infevevurs 1oy 1vuuna-
Buusenun ian una L@uures el saufiunen-
Tuidan (NH :) wiauunt duy (Mg’ ") da
giImuazysafinuln iuuifuusuey Robertson,
1969. 1971) Ggwasssfuwwymuamasi
vnvieaeds wurmyes iAnidavla Calcium
oxalate u urinary tract - la (Coburn
1962) uazdfeflgwni Viunauns (unlu@sy
gemund szvi Infars8nu muey epithe-
lial cell lule uazifim necrosis '§
Tena i uununane (matrix) in crysta-
1loidun inzvauiu i dunouiialn wazdowuan
argthoymemasitvas i szdlantaiAnds
unailunlanae (Valyasevi 1969) #wifu
§o1 Suthuraul aflazmazduvey veswedss uaa
ansufouns \Buusass W@ fugheis u-
nramssivuasienie San fuilaz (ien1u38d
9w $mon wastszedn ownzsulunisitas e

#ragthy

Jmqrzave
. tﬂt}ﬂiuusﬂuuﬂinﬂ
phosphorus w 38321y Fisk-Subba-
row Method us:z Grindney-Nichol
Method -veselmuszanin Uszwiin uacz

1aua#

serum

. ifawsuSunoesvie ¥a, uazuna
inudess Wl umesgithel st e s~
“Wustusurels

_lu 15% Sodium bisulfite
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SanuaziBnas
n. N9 Audeu1edsy

n13 Liudese@fuvevgithulands

T e 378 1aodugihotnauniinasen
#n 2wou we 170 wazgithudmdminasn
#n 2w ¢ e glhoimniwiisduine
n1318nTLa0 FmTuieu el fuveyauund
M ed 318 Insmgthed lu iauduss
271w

u. Phosphorus (Fisk-Subbarow
Method)

e. Molybdate reagentaiaities
n¥pey Ammonium molybdate lwuwhnéiu

woo UR. (AU eo uBIWBANIN H,80, -
U moo UA. WaaiIavemuuiInduwnTy
®,000 UWR.

w. Aminonapthol sulfonic
acid (ANSA) azany o.« niuwew ANSA

VMWW oeld
ua. (EWAD LR wo% Sodium sulfite
W € ua. Auln ANSA  azanusumun
o1 luazau iy wo¥% Sodium sulfite av
TUsn o ua. musuazane (fulaluvandhus-
el < 'u. wlglanielu « fiou .

m. Stock phosphate Solution

24 ».<des NFuYEN MONOPOtassium
phosphate (KH2P04) arawaeluig
nan H,80, o wa. wa7 LS9 remaeun -
NMIIWATU oo UA.

«. Working Standard wh

stock phosphate solution ¢ wa. un

,tﬁniﬂﬂiﬁﬂﬁﬁﬂﬁu 90 A,

¢. «o% Trichloroacetic acid
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A 8%y e ua, frevn 1w anes -

neulusfiuniy «o% TCA 99uay « ua.
(893959 o %8 ) 1EBAIN BT ULSIN Y
MIUNITA NI IUDT € Y fitrate Al
® UR. UAN ANSA o.iwe ua. Fvlipgqy-
UBt mo W wily Ay © wy, uhludm ou
nauindey Colemar Spectropnotometer
Junior II wavelengtn 0G0 um

®. Phosphorus (Grindney and

Nicnol Metiiod)

®. Molybdate reagente infay
fiu Fisk-Subbarow Metiiou

. Bisuifite solution azaqy
%o N¥u Na HSOS URE o.¢ niy .‘L?a;,so3
11.11:"11‘1&:14 ®00 UR.

n. Thioglycerol solution
13997 o.¢ ua. vy monothiol gly-
cerol (Sigma Chemical Co) avlu
TRUT TRPEFTPURY 4 B Rt v lagin
ey inioylniynafenauls

€. Standard phosphate solu-
tion 99 emv.en un.K;HPO4 Tunfindy
900 UR. NUM o UM ARDLIvETLLALT < v,
811907 1§09 19M I INEY © BB o
38nn_

uﬁvﬁfﬁﬂnnn:nauiﬁu «o% TCA may
BRI ¢ 90 0 VIV o.€ ua, By
windu n.€ UR. a2 LRy Molybdate rea-
gent o.b¢ ya. LwE1IN19AULE Ry
Bisulfite o.¢ ua. 1wu1 fy Thiogly-
cerol solution o.we uat wh'lusu 0D
mtindey Coleman Junior Spectropno-

tometer wavelength 775 nm nav
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Ny glycerol 1uuaa eo uai

v, Calcium (Calcium-Calcein
titration)

s. EDTA 4% o.&¢ n¥uwey EDTA
arauluvindu o sns
#v Cal-

cein oo uN. ua Thymoipthulcin

w. Calcein mixture
oo UN. Uar KCl wo N3y umaz 8o
viul3lu Amber glass bottle

n. Alkaline buffer y% o.e
M glycerine (w.¢ow n¥u/893)
oo UA. WAUAU coo UR. YDY o.e .
NaOH 1w Inioatu fulluvrewaradin
ﬁqmﬂqﬁﬁav

«. Calcein mixiure in alka-
line buffer calcein mixture 1y
%0 & MW woo wn. aanuly alkas
line buffer o0 wa. viu 13 lue e @iy
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solution uiUuusin 81U Ty reagent « ua. e Inietuivly o
(end point) umimuAlasan stan- u Sedl SC 0 nn.
dard curve A Iu protein (gm%) = OL x Factor

OU x 9.6448

%. Free Calcium

38nn Factor = concentration Std.
Ob of Std.
1938 Indirect measurment HANIINAADY
. = -
Toely Zeisler Formuia gy 5 -®
+ s
+2 ) - .5.
Ca ~ (mg) = 6 Ca - P/3 Tl
'_"-—"'—P+6 R4 .... LT}
\fo Ca o Total calcium N
L]
++ x
Ca #» Free calcium
P #s Total protein
2. Total Proteiu (biuret) g &
®. Stock Biuret reagent 4y
«¢ N3 Sodium potassium tartrate { 3 v v > —
“ 2 2 .
aza iy 0.2 N NaOH 9" coo ua.
P L
Aulnazain iy CuS0,.5 H,0 avly «¢
Ny Aumaen a1 Inazatoua iy KI avly W o uFRRI WAL TEN 1enn
8n ¢ n3u Ay 0. N NaOH 1nasy serun phosphorus lusuuné
Lk WU e 370 1oe33 Fisk-
. Working Biuret reagent y Subbarow uag Griidiey-
Stock biuret reagent U1 woo Ua. Lfy Nichol.
Al < n¥N AuAZAY wa By 0. N X = mgh of serun phospiiorus
NaOH sumsy ¢ 3as ; (Erindney method)
Atnn , Y = mg% of serum phosphorus

WIB50N1 0.9 ANS (Ay Biuret (Fisk method)
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@159l I usmwen Total calcium, Free calcium, Total phosphorus,
Total protein ‘uBfuwevgihuneunnasuidin (pre-operation)
No. Total Free Total Total
Calcium mg.% | Calcium Phosphorus mg.% | Protein gm.%

1 11,625 5.38 315 6.65
2 11.375 5.30 2.40 6,45
3 10.875 5.26 2.25 6.03
4 14.31 6.72 35975 6.45
5 10,37 6.40 4,05 3.59
6 13.875 6.72 3.675 6.08
7 13.75 5,55 3,525 6.27
8 10.875 5,49 3.525 6.85
9 14.25 6.72 3.525 7.04

10 13.625 6.10 2.14 4.4
11 14.95 6.6 2.4 Y525
12 13.625 6.89 3475 5.59
13 13.875 6.67 S A 6.17
‘14 14,375 5.20 3.45 7.61
15 12,375 5.20 3.45 gy
16 10.69 4.56 2.85 7.25
7 125509 5.43 3.975 7423
18 15.235 6.53 2.925 7,62
19 14.75 6.46 3.6 T35
20 14.75 7.16 3.15 6.07
21 13.85 6.24 3.0 6.85
22 14,25 6.53 3.9 6.75
23 14.5 6.73 3.225 6.50
24 13.875 6.41 3.525 6.65
25 14.875 6:37 4,5 7462
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a1319# 1 (Ae) uamwAn Total calcium, Free calcium, Total phosphorus

war Total protein 1uﬂ$uﬂﬂvéﬂ1uuﬁhwﬁnﬂ1d1ﬁn (post-

operation)
No. Total Free Total Total
Calcium mg.% | Calcium | Phosphorus mg.% | Protein gm.%

26 11,8387 8567 4,5 6.17
27 13,75 6.29 3.75 6.75
28 15%s 7.10 5.1 7.42
29 11,375 5.39 4,725 6:.27
30 11,375 G20 4,125 7.04
a4 12,75 5439 4,124 Tuil
32 135.875 s 4,425 7.04
33 11375 4,82 5.625 7.82

a1519f 11  uamvAniafvwey Total calcium, Free calcium, Total phosphorus,
Total protein lu@fuwevwngu control ifiuutugihelsetiz Pre-

operation § Post-operation

PO wihufia
AuUn® Pre-operation | Post-operation
(n = 57) (.= 25) = fn= 8)
E3 -
Total calcium 10.58+0.99 13.33%#1.49 12 . 73:1.52
* ®
Free calcium 4,67+0,40 6.16+0,66 5.47+0.74
*i1
Total Phosphorus | 3.72+0.44 3,380,653 4.54+0.59
* %
Total Protein 7.05+0.50 6.81+0,69 I7.03t0.61
it :
mg% P £ 0.05
* %
gm%
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W s Tunisuanvanuduiussznaay Iane s Uffitun o unfi Grinduey-
Avavliuveanedalauid Fisk-Subbarow Nichol fulwinanifivy so uf ¥ iiu un
fu28 Grindney-Nichol sz ifusafiy S8dfve Fufie Fezluegss nevTnviuiings
38Ina il lna Auvdiunan (C = 1.18) so W Jarfudazetvavifeuq felusau
713197 o tTunIsuEnvITAuLauAa (B azmantinluaminimeasy wasd8dudan
upaiBuudass veawedn wazlusfiuluddy awrlUiuadsuieunin uanaitland launn
vavgrhudinoun dntuasnivuidaia Aty (C = 1.10) wenentiusSs Fisk-
PWIWTIMUA me 378 3T AU I AULRa- Subbarow  gvlusitiinavie saeagn Sy
LﬂuuuaxuﬁaLduu§ﬂ1:1u§ﬂ1unﬁwd1ﬁﬂ (FonleSs Fisk-Subbarow Tuntsnisséy
n SIWIINAWI € I /NAY FIuTEHRY woave e ludduvevgihuds (U o)
vavﬂaaﬂaiaﬁuéﬂﬂuwﬁuquﬁ ¢ 378 nAvY Tuntsfnwindaiinuan seduuna-
tﬁugvﬁuﬂ{ﬁéﬂnuﬁaﬁaudﬁﬁn Fmiuse- Lﬁuuua:unaaﬁuuﬁa1:1u§ﬂ1uﬁdﬁ1:ﬁtqﬁ
fuuna idun uaadoudass Wodwe I8 naAuUndiag e iuledn (P << 0,05) lu
__Wsiulu@Suveveuind o en 3w Pl e 3 (e e Tugthunouna-
St vins it i & e e #o war o 3nodugthundvende Alsziuuns
A1l mafy 90.8€ * o.e Mg.% Bunuazunaifoudaszgenn MeduSeweszagy
AWUAR I BUUBRIE .ok - w.ne mg.S Winlughuthaingazdniaey lypercalee-
A1 Lady Ny €0 + o.oq ME.5% mia #wnsvfusiuemiwes Lydwood (197i]
A vasWe e bl - Cocw Hg.S W ¢ uifseiuuns  duuunddu . dulule
1 Lol iy o o MR tﬂ11:ﬂ§1ﬂﬂﬂﬁﬂﬂﬂ11vﬂxperC&lCiuria ¢t
a1 lusFu sl < kike Y a1 mguavnsiAnids Imfeq A8 normalcalce-
S R S 5 5 ik mai (William Thomas 1978)  #mBs8n
: so wtufszéivuna i duugenitaiund Linuen
vdo (U3 fsusziuuea oy oo 370 dfiea i duglhuwan Idiopatiic
wea oudase Tugfugrhutifuauund urolitiiiasis @y Lydwood lafnwnilu
wualugtheszguninesa viuladm Idiopathic urolithiasis wu3vgthoinan
(P < 0.05) @awusziuviearads {0 High normal calcium w%s Slightly
warTusfiulugihofuauund ligasw nighly calcium luifen
uAnNA Y (P == 0.05)#vuanv #m%y serum phosphorus 1uéﬁ1u
13 um59d 11 an 30 T LAY « 370dR9IN3UNE ew 37U
FuazIansana aylugavunfuasdn o 31U genatund 3z 1Auan
38vev Fisk-Subbarow # ythulanadadaiulngasden serun phosphorus

vovasUszney L Budaufl L Aindusz e agluravun@fivainitundt e dululaeinsauey
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wow Lydwood gthe laiopathic Uroli-
tiiiasis <¢o-oe¢% zdn1asveavedalul-
fuA" warIINIIwNIuYey kaplan 1977
uas Shen F.H. 1977

azflnnae Hypophosgphate

wuzaglae Hy-
percalciuria
mia sughy & 370 Agavea Liagenaa
Unfitiu  Sugthondan 3wt ¢ 70 uaz o
39w angthunausdin iU ¢ $I8LIN
2193z (avannnisudmnoutizoon sevle
Funis¥nemoe it (Redsviy in-
fection uninaniieafuanaln renal
function amay whlngiheild serum yiwos
phorus = aanduifingedugsssiuunddls dau
8n w 30y lunswan inguudis we Total
protein lugthulsnatizuazlusuundly)
wua e auuanatefy (P > U.05)
LBNE1 3879 EY
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ABSTRACT

DETERMINATION SERUM CALCIULM, FREE CALCIUM AND
PHOSPHORUS WITH URINARY LITHIASIS

Luksana Makonkawkeyoon M.S. (Biochem)*
Orachon Kunasakdakun B.Sc (Med.Tech) *

Determination of serum phosphorus by Fisk-Subbarow Method is more
suitable tihau Grinaney-Nichol's Metnod. Thiry three cases of patients with
urinary lithiasis were studied. It was found that the average total calcium
and free calcium in twenty five preoperative patient were 13.5341.49 mg.%
and 6.1620.66 mg.% while 8 cases of postoperative patientswere 12.7321,52
mg.% and 5.74+0.77 mg.% respectively. In 57 cases of normal control total
and free calcium were 10.58£0.99 mg.% and 4.67+0.4 mg.%. There was signifi-
cant statistically different when tiie level of total calcium in the patient
(post operation and preoperation) were compaired with that of the normal
control (P 0.05) '

The level of phosphorus and protein in 33 cases of the patients
with urinary lithiasis was 3.36:0.79 mg.% and 6.85+0.67 mg.%.However in 57
cases of normal controls were 3.72:0.44 mg.% and 7.05#0.5 mg.% respectively.

There was no statistically different in these two groups.

*
Department of Biochemistry, Faculty of Medicine, Chiang Mai University.
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gella=59v1ena s

Technetium 99m Antimony Collord

Hemoglobin in the Determination of

for Bone = Marrow imaging.Martendale

AA, Papadimetrione J.M. § Turner JH.
J. Nucl. Med., 21 (11); 1035-1041,
1980

d1sdszneududitlalunisnsaalensegn
fusguazt 0vluga199% Inufiqueuinia susu
turzay S1silAflgrensdfie Tc-99m sulfur
colloid (Tc Sc)de:qniﬂ1ﬁinu reticulo
endothelial cells Tapianizoutviivlu
Fuwaziw ganevulncauenasdanide Te-
99m antimony colloid (Tc SbC) #wwhsqn
poly vinylpyrrolidone #ufiv'miinluiana
<<,000 lAwuInwey particle szminy o-
on nm ifa¥nlay electron microscope
\@nniwunnuey particle way Tc Sc &y
iuna1 soo N wazfounnuAnA vuLANLAY
\Jonnaavln Tc SHC (g masnidonnalunys-
A0 wanianzlenszgnuansss wuaaduasly
aglu subendothelial dendritic phago-
v Tl

nIzgn (w.ee% A o wu.) Guannia Te SC

cytes nasnszIwweaw Tc SbC
(ceve% Al o wu.) 1 Innmeevlunszgndn-
U ath1 Tc-SbC Juefinan Te-SC Tunnu
wunwey particle warniInizaawivngle
nszgn Fwuies L us sl imuazetmFuntansas
wazasenmlunszgnasly

nunassa glawfia M.Sc.

na lnlun1ssuniuvendluTnalunans

73297708 30us . InuiBuaviasan- 10193y

Mechanism of Interference by

Total Bilirubin 1. Method of Malloy-

‘Evelzg.

Shull, B.C,, Lees, H., and Li,
P.K.: Mechanism of Interference by
Hemoglobin in the Determination of

Total Bilirubin I, Method of Malloy-

‘Evelyn. Clin. Chem. 26/1 22-25(1980)

Az I4e A0y ufiveanddlulnatuy
(OHB) &vifu#TuTnatu (Hb)wdmilvileylu
vin Senunviiumnuas lubufvugaseve
diazo Tun 199 ias1eniagiu nwSSvev
ffasou-18128u swu ferric Hb deriva-
tive fuq warBlulnafuidminluians
719 3z lusunuufAsen n1s uduueends-
TuTnafu 1Ty acid hematin avulaufns
vmazazfinugu i Iniagiugnnhiane
adﬂv11nt§1ﬁvtﬁua1tuaﬁﬁnuﬁﬁ3uw diazo
filamatn nalnfiunas fululsuanfigasannas
f0dz0ugmauiifeuffsurcand infiv dv
Aurveviv H,0, #ifinduluupfisentseen
9lnawovBluTnatuuar acid hematin finn
# 0y pseudoperoxidase luwuradn139u
nudfisursinnalndug 1ou A wlenann
ned LA Sy n3osnnmhane azobili-
rubin p1sifin KI Indanwsutuganasly
FVINTN .0 Jaflua/AnT Tn19An155UNY
ndlulnatufifaw i aueugely so niy/
05 waztvrnunidanissuniudliAinean he-
molysis sui8ueviaasfvigiiounazans,
s«nin @41¥ ethylene glycol fusisy
Uffisun

vnSuedind dule m.u.

g
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Ornithine metabolism in normal

Subjects and patients with cancer
Webber, M.M., Buffkin, D.C., et al,
J. Nucl. Med 21:1194-119¢, 1980

Ornithine (TunsnafiTu dviAugey

adﬂv1nﬁﬂﬂﬁun11tﬂ%mxﬁuTNﬂavﬁniuﬁuvan
- - " - 14
oy giduulaninismeaeslanle 1C

ornithine ﬂnliﬂwﬁunaantﬁannﬁn5dﬁm

14 -

C02 flaanurfuaunels wazlninusieviy
14

0.

- g -~ . .
Tanauusnwy % CO, feanumannin

da > s - e
Unflunyiidnouns 5y Ay Luuntin s

[ 4 e ] g
T €O, Tugthouz 5y o0
pu (23.03 + 4.5 #)genaluermiatiniig

RUAMENYIU ok Au (12.6 + 3.11 %)ggny

v luaunyaq

M ¥mrvata \Jofmnunalugihy o ay
AIANIIINY BT o ufine L Sameluwuga %
CO, anavmwlumie 8n o aufhy n155nu9
T lanauazs COLnv 1My waflirauladndundy
Ao luermadnangeaundeg CO, gunan
Unfl (33.1 %) ) |

NATINLA w-e Ay

(R MR R LR BR T R

i Sve1eaqulaialusunale or-
mithine sy misufimwduiusor1vingge
M4 vuuns 98y AuTaiedl oy malignant
Uar non-malignant process geqyglss
A éLﬂuuﬂzwﬁnﬂ1ﬁnuﬂda1U1unuﬂnﬁﬁ%
BN LN 1u€1vaﬂqﬁ1v1, lugthous (Seszes
199 Fneuuazniunis¥nen wazlugthudug

Alula T saus 5y

nunsse glawfia, M.Sc.
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" nas2.ds Nocardia asteroidec

lny phagocytes "

(Effects of Human Neutrophils

and Monocytes on Nocardia asteroides:

Failure of Killing despite Occurrence
of the Oxidative Metabolic Burst.)
Gregory A. Filice, Blaine L. Beaman,
James A.Krick and Jack S.Remington,
From : The Journal of Infectious
Diseases. Vol,142, No.3. September
1980, :

g n1mnany laftnfenalnntsen ife

Nocardia asteroides Tou \waaviin Neu-

trophils uaz Monocytes lumassnaasy
lawasqulnivife (doutiienifis N.aster-
————————
oides AEvT¥5noy u11Euviwiy Neutro-
Phils uaz Monocytes 1fuiratuy «
T2 Tuv WA UsENY 0% was we% vavida
gne1lng Neutrophils was Monocytes

AWK A e Listeria monocyto-

£€nes uar Staphylococcus aureus &y

Wi lihzune wo% na9fl Neutro-
Phils uaxz Monocytes lufiusz@mdamlu

n1s2ufe N.asteroides & w1 ey

Mutushu oxidative metabolism burst
xﬂavﬂﬁnnanﬂ1wnnnvﬂuﬂuiﬁﬂn11xﬁn oxi-
dative metabolism burst $u.dals #s

N.asteroides avlu Taup #uss chemi-

luminescence lunsmyrana,

NALRUR  TuARS aw.y.
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Chemiluminescence-Linked Immu-

noassay for Detection of Mumps Virus
Antibody

"mmueufivefiinelsan 1w lnets

Chemiluminescence Linked Immunoas-

say

Eiko Konishi, Susumu Iwasa, Koichi
Hondo and Masatake Hori. From The
Journal of Clinical Microbiology,
Vol, 12, No. 2,P. 140-143, Aug.,
1980.

AuzEMInTIvnaey e iaueds Chemilu-
minescence-Linked Immunoassay (CLIA)
Tunrsmsrmueufuefinel sanregu Tau
2y luminol (fu#1 marker wazly po-

lysterene ball  fusInuouf ieusu

Tun1meaevlmiinas iuSuu (Rouiu3s Euzy-
me linked fluorescence assay (LLFA)
uwaz Hemagglutination inhibition 1lm
NINIIATNTOUFIDUIVIINNR <o FrBuY
PINAU we Aufl lnfutaBuuaznisfin L fany
535028 wan I IMARDINUI TR W AR S AR
e was 58 CLIA faawlalunisnsiawnn
n319% Hemagglutination inhibitionfiy
so 1 wazl¥inamsuniinimsinlauds
ELFA umwui1 reproducibility lufiina

58 ELFA auavlsffianuunnaqvil luuantin

WAL AYR  @uARS An.u.
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A9 Syphilis samutu 4 uni diu GAMMA
“RPR” Antigen Sensitive linndindr V.D.RL

luidae inactivate aunTag s ladwanda
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udndun GAMMA “US.A. wuiausy

‘uastiananalan

Anti-Human Serums ( Rabbit )

ABO Bilood Grouping Serums

Rh Blood Grouping Serums ( Anti D)
C-Reactive Protein Latex Test Set
Infectious Mononucleosis Tost: Set
Rheumatoid Factor Latex Test Set
Typhoid H, Typhoid ¢ 3
Para typhoid A, Para typhoid B
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35/20 PHYATHAI ROAD, NEAR PHYATHAI SQUARE,
BANGKOK 4, THAILAND.
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SCIENTIFIC APPARATUS AND CHEMICALS SUPPLIES
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