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Sccl1s. l nun-r+r fiuflaarr 3elnqnna nfir,rarul auuilte':T rfi'u dsornnr':dn

dr:ifhro.:r1ana rnri, riu nuirLiliiu urirulaflrurriounrirriu , au lflu rear I f nrri ui
ro1{ldc.r1Jrtlnlarri, u Menbrane filter lCa i1;i;'rmrn i6a uie r. fiulunrtu:0n1u{

ldu 4' s rCoui!'rlinasau (contror) ulouilr'li r f,ufi'ruia:nr ua'rr iu u'ri"ru1a{x

nt'r tnr!urflaatr: rauaT oirula0r . airiu arirulaflrd1rilunrtfi nr*rn isd r f,u

urfrule$ndoaf ilnnrf ':nfr n rdoun, !!1nra: uR.uaudvrs r fiuflaat ; d.rtd'$ri : ur!roud'-
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hlaf,nlun{r ir6'r-uinunr rrirr rfiu00afiu { (uninlr) , uarfi0aiu r1o r- "la ) ,
rfvri0aiu (rridna6), aianzr0afiu (1a f, 1o), nrirfui0aiu (1lir,loi), *a: rdrl_
r,lr1afiu (aad ); r r"lun{ro;I}lunar1o'lsid rriu r rui'rgr:O, ( rzai.: ) , nrurrTo0u (q-
r:5nd;, *a: ron5rl1nfio0u (nrind1, laiolu (u5n*aufin), naau:lrfiufinaa (r6l-
6oril , r5n:rdreau (L{rzoi) , 1nlnr5on.uelsa (urianl:.r, 1.:z), ua: nfiunrrTuou

(d' iou) uh u rr r a: aruluUoa-re:d rnluuli lnolfine r! if',dutasura qilni'r fiu{lfird.\
1o\rn1:fnu1 d.:6'r,ihrard'rula0nfliqvrdasnu rduurlun{ro:!1und'ulnl?rriri d.ul11n

rnSur rfiutidqnna0! -20' rt triuruuarurfau u,i6r riua.rd rdolqrdli.iru rduurl,un{l
rfiufloaiu 1rir nfu :Llnrirlnnird0nr.:"rnaau

rdariunfi r3u. rdadla'1unr.:lnur riu rdoaruryuiu r*:3rudiourir.:leriour6.rt

lodnn'orutfin d.:'l,6*ri Baci.l-lus suDtjljs (Arcc 6633) , Sacj-1-tus ssr.sus (ATCC

LL778), Escherichia co-lj (ATCC 25922) \aa Staphglococcus a.l-reus (ATCC

25923) d.:rioun r:raaoulfi r duu r{o rnrirf[u 3 ua. ros ?rypticase soy broch
(uifco) dqomni 37' r, iesf,u uie!.ru'r r{ol,r r{arr\ieurii rnia 0.esc 1ud'n:rdrrj
Broth ss\r1{a 0.1 ra. cia;i rnfio 10 :ra,

arrr': r,6'a.r r{o. at, : r{u'r r{od1d1unr: lnu'rnisd6a Muerler - Hinton
agar (Difco) dsrltu pH lfi 7.z uie rvrasvruornr:fl .:rscrnrdo 1ri}inerlnrrzos
o1 r:d:;filcirs1 fiuf,o 1.57, l-.88, 2.36, 2.83 ua:3.14 11 . nt:aifi'u d.:iasl.ri
arnr:r{usrdalu llro lO, I2, L5, }8 ua; 20 :.1n. nruaii'u ( siorruorrrisu,tn
15 x 90 r:l .) nto 24, 28.9, 36.3, 43.6 rq; 48.4 la, nruaii'l (riolruolr:
etuln 15 x 140 11.) riouu"rr:Tli liniDenrirto'tarnr:1fufs rfluriau lnuui rriraulu{
37' o lturj::lrni I {iellrr

nr: Jnoculate l{oetrruorntr. Iaonr.:rrlg r{oarrrtuortr:tg1g 15 x
140 lr . 3 !,ux: (n ) 1d "tat fftJ.l.urrn r{o.il aroth to.r rdonoru, nq uiutarn
uufirnrirorn, :th nnl fiu fiuffultllrhs!1o 3 nui (r) ll arotn ?o.: rdod riom.r
uir arnfirirnrilo,rnrr vr!.,pJr1!ornrrltbrruQrnri, olnr': r0undefiu uiennciru rfiuros
Broth fi1; rlar (n) I nul'rornr:dnao! rua?[;1d 45' s rarlfurdodr:l,o o.t ro,
rar.:}illiefiu r u a.ra ru r rJdT drl: r aq.tn, {o fi sl iru{uui.r

nr:.:rs[aiu Paper disc. 1i aisc d r qituucrnuehrniynlu co No co

tester r n r r:n:;r ruiouirlrurua:ari'r tolorronuoiu u'rur rtrz riuuniunall riuir
qrdnar.r 6 ru.'ti &u1irn{o.r rcT rn.rrr.reludifin'rru u'rlrnilfiJtrttn rdolsrunr:
Autoclave ua;rilfufllu{ot 100' r IO urfl .iu naper disc uia;uaiuaslufla-
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d11:fi d!u.1?r€ndr.:1 ua:o.l1ui1aa'l:d'l:.i"I6'r^ra:.rlr (control) u"rl rr rr: asuuf,ruu1

a rn 1ud 
";o1rdfi 

nr rlnu.r usnn rrrfir- rra: r -r3 ,5u\ idaR.'.,Le,lN.l fiufi'.:nar-:lnarnaotrrir.l

ldau, n:5rlrfrs e species xioll iu {i 5u11uo1u1:tluln lj x l'i0 !!'fi liort!\

rfuria.rl ui',aru.':orr., <tisc 'ldt:::leor 1o uiu uhorlarrr: t{r{ol' tnrt= t{t's rda

37' rr, 6rrrfiu irirli'lririurr,:o r i" oi.qutin^.uou\ InhibiLion zone drfiodu:au 1

iriuur*ria:udu: eut:ruaia tihiai tlv,l

n'r-11',l qvlin6nr':niaru rdasunfi r 5 uluilaaee:ta':n{:?J d\:nq!!nn aq1\t'l

iloarr:ro.:n qlqooadru 1 du1urfinbrr:u 16'rid, 1n ) qnn arJnfifirl rJdflqzlnall':nr

(r) uQsila::ri, (n) {le ouaud r ri.lrta 5ln t:n:r I lnr*r1u1rtnu ru r auo r r 8utt1 :';

rda!qrnnr:fin,daii.1 '1.,..1 ga; ,t ) {rJe tludrrnhi\l5! n'}in i1a5fl',ra qj1u[: ttn url ra -

un: rdutlrri *a;flnr:f,n rdadvr.: r6u o<r?: fldd']1:za\qnoan ajurir u 1 rraird qn r611d

lunrgu;a;aenrta:l':raorn tda ttiru'rurvnoollr qlrdn ,l:rniar 
t-' rdorrrinfi r':t-r1flu1;i6ne:

d ,nr.=;u (a;dir.5l.l Udd'r?:za.: {rJ.lluriul riuir]rn:r rrr t 6a ttunfi r ild . fluae rrrltall: n

dfa.: rJfirJftn e':1af,rivru-r 1nt1i loop !'rni 5'luzu." l' iuoi. qrJn a.t: 4 :.:l . (ds1flaa,e:

1; o.tr1 r.ra.; {rL otlutloarr: tui-:uiur arnosluornr: tdo.: rda 2 tilcr 6a Macconkey

agar $a: Blood agar n6'r:arn rr-r: rdrsd :r' t t,lutrar lg-za {illlr: ahu'lurb{

r{ouvia:zin1i'qntfu u a:: t ulruato r iluqiueu r ?ta dlria .1n1afl / la . zatfladrr; rdarrlofi-

r ludvruluriu-ruqsle. l::rnrr-tr io5 rra: /ria lo*-l-o' ,o"i7l,o. )uilruinT ':ifildtr

n'olnunr:lnoalu r.t€-r i,fl! l;a; 'ril seroLogicaL test luvl:'l! Species ou.t,da

niurfiun.r' )-iL !.:1o'1 '{atar r-,: ru-.1*6uzinvir.r 1 1oul6 standardazed singre Disc

Dr ffus rorr

glafr'1:vlnao\1

nr:ur13nr':d rrur:a;",-i:.ll'JlGjlI:j',a-,t, ,da,i'. r1i, ilzortilo*rr:. e-,nn-':"[;rdo

crtfiu{lrn:lru , spec.esa:1ril.t.l Zon' lf inl.lli:rt'on rlu,]eltl-l'isl fiu rdanoaolfil

gil aisc d.jlrflaort: aolfir-'t r iru 
-l 
aflrtiorir r: 1 fiu fi'\rldo :1un r: r.'tfi I liniurrau

dlsc fi.il$oare:d.rtrju r6'ru-la8r (control) vrljr't:.i1ri zone of j-nhibition rfiodu

rao d'-Mr-1.J B.cereus lrizauzat zone n'Jdn rqu6[o:'[]i zone fiut,"dru1a6n lnzfinfi

Ftnnl vuenne lln i', su as zone aq'lu?iesnh d'rfil:::.l rtr r5-31 u!. , ainil rda E.cojj

lritarras zone ta!aufianrl s;a3l{ zone filuriruladvr rfia!{n{ig elnriu tfilrflSoRu

tla: nsongroaill ru-rn1ta\ zone adluri:'r 10-30:.il ., deurda s.aureus fizauto.r

zone \j66 rru rifu5r1 un'1ri zone lfi urieulailn4nz0nu'finue a tjrtl:Fnrurruron, rl
nietoar zone d'l irioudrrrnirul -,n j1u!{n a.su-btiljs *r]o:1rizalrto{ zone dnLa!
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1. |nfi{Ltn1.:||ilrlli

0d L4 qfud 3

r0u'r1nri

tl'uutuu 2.24

fi ucil:.;ae! e:o1il zone fi'161fi1u1a6unar urfin{i6nrr'ld
dil15ul6n1: inoculate rdaarraruor r:fis 3 irluriu "hirounnsirrfi.u iSniat usi

nrirl6fui swab rfrn inocu.tate r doriu'li r da uoin':;or uuunen;r'hia:.ii r ouo *siiad"l.;
Broth za.c rdodrna':rrlrarr r:#u lvn\1f rd'o r oiqu r^in:; r rudr firnrira.rr: aJrsa:.ii
iara ua:i6nr: lnoculate siou{r.rirrdrr ;iui6d1.,i r daaa',fi.larur: uie rrR\ra.ru

r rj;irriu 'tfrrdan::arudrftenirorsr:rriufi'u usii6nr: inoculate r daeiaurirr: {.rr rn
oin Suor tlrurso.:orr e:d'[riynaauriu 'l.i'vrflaaurrri 

t, on-, 
"q.ua 

-rn. 
r,zt u.] n r5 x 90

r..ru. ua:rna'aun'rsx1 di-sc d1'rflaorr:nrar:r ruarfi€aiu ryirriu t. n.:rrnrierrfore ont,

litiaur nrrn laar-r ir a.r{r} u ua: rdar.:rn:5rudhirsraau fia B. cereus ua: E ,cof i
fnuytin't: ndour]ifi'u : tlu uo:l6aranrrr:n i.t\r?o! zone uanslilunr:rsd 2

1tu'rerta$ zone of innibition (lu.) lr nnr:vrn aauleqt dn r:lhar a ldo

ruunfi r tuluflaare:diurirul a€xrfindr.:1 l nrnr:1,rir'doler,:5eu 4 spe-
ci-es.

d1'5n1uiaO 3ri'rou 1

na( u
(bln':-
ttn:l )

Zone of Inhibition (r.r:J. )

E . COtt 5. aureus B. cereus B. subtiTis

carbenrcillin
, a^hr1^ihi n

Cnloranphenicol

"r i F.l:-.' -. -

a'.,lxeci I i ri-l

Cotrinoxazole

Colisti-n
Gentamicin

Kananycrn

Methici-l1in
Penicillin G

Streptomycin

Tetracvcline

0.31-

I00

I.25
5

IO

1.1

30

l-0

I.25
6.25

10

0.31

6.25

0.75

10

27

T7

2A

I2

30

I4

15

I6

24

I7

22

36

31

22

33

33

34

I2

T4

20

23

22

L'/

25

24

29

28

20

31

24

23

9

l5
19

28

23

23

22

I6
30

13

I8

20

l6
Average 19 24 23 19

- = No zone of -inhibition
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zone n rfln'r rflnalaljll1f[4 6n'] 5

'lu1n: un:r / uaiu )

R?,1llLu'1?J0\t
a 1r -11

(:J! . )

tl3r eorua rr

a' 4'l I
(!a.)

,^n^ ^F arhil..i+i^h /rrtr \

I oAu E . COtf , odu

l. 57

r. 88

2.36

2 .43

3.14

10

L2

l-5

I8
20

28 27 27

25 25 24

24 24 24

2a, 23 23

24 23 23

2'7

24

23

27 26 2-l

27 21 27

25 26 26

24 23 23

24 23 23

21

21

26

23

23

nT ':n':errrqvdnrrrnh aru tdournfl t lulufiarr:zalndgqnn an 1$ ')

ran,t'rn':1an1qfiflunr:vr"earr r{ota.rilolrr:1un{lqnn"oi'rs1 a n{rL6o rlnnarJnfi ,

ntlli n':':ri, {thauanrir a1:o6n rdafi':1 '[ rJ 111of.rl:'iv:rrar rrquiuau ) rra; rir-nr1ud

r finnr:fin rdodvrrt rfiutloaer: 't 6'i,aos1i1ufle: e.td : d'rnlir{thetlud rfinnr':fin rdad

rr! r fiutlflarr:c"ruru t9?:eo auernlilarrnrion. -r,naar qudlunr:niar o rdatasfla-

aee: 6s 8r ':ru niain rih.r 4ls ua:al nn-r tfinn el aranr:5nutlfr rf,ut 5s :ra ua:fi.r

ss r rudcirsfi'l65unr r 5ntrdr uur6T uladvrtiinvir.r 1 r.Lrrioudr;dsrlaare:l'tr'':ronrr'dud

forrr{rJfrn, ':1ad?-vru,rnailn, 1':vtaruraunr tdus'lv:i 6ieut da-r e:zosn{ldr1 6n 3 n{u

r:rl'hinuqvrdlunr:vi ar o r da ualatnnt:dnn uqn oa rraird vrljrlu:vu:,5r1 d 'hi ,nu

lfriuu'r6'ru1adnl rriou , atr

ne:rrd 3. ,"nr-nnaul t, daurqnSlunr:vriar u uda ttunfi t iLlza.:t1aae-:;'lulnaa 4 nd!

nqrll4nf, 1'tu')u
nu

qudlunr :riiaeu ldaurnfi t larlasrllaar-::

nalj-)n uaau t alJ-)n

qnnalnfi

q n n ain::ri

frJr rt on

{tho1u

31

34

19'7

0

0

0

81

3I
40

34

116

0

0

0

4I.1
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l:i

nt:n rzin ri n: r,€ u r nnL ar: r 6a iru nfi .5 u'[ut]oar r:z ar: n dr.; irje u'l'r..l

flaar-:;zos {r)r 1111\111 197 :rr "l.65rnr:s,:ronr rdavir.rl uj'ri 90 rrr n'rr
r daluriurur rnni r ro5 1n1afl7la, za\:idd1?: ua: t9 :runr rdooqj'tutir.: 104-to5

1nlnfl/r:a. rorriloarr; d.rfiojerdarrejrdriuarruqliriqnr:fiordodlrr.rriuflaare:'[i
(:lLfi.rdu 109 :'lu ) deu t., :ru 'hjriu r.daurnfi i5t nfi'.:qrn rdusl5 ae {ieI:r.r !ra:

4+ rru yirrdorluunjl io3 raiaa{luderr to3-to4 1nlafl/ra. d.:fiajrrflurdad lnJaar

11nR1uuafl 1fis uanr:1un rr rsd +)

nT :rsd a. han-rr ndau .lqndlunr:vriaru rda,uar: ffoarr:fi'r nr:r r l3:.:rnnart rdauunfi-

r iulutlaare:s as{rJe u1u riuru 197 l1u (d\tr ir-l4ij.1u ?,'ru 66 -'ru $ar

{$unQ.: I31 :tnr)

qrrdlunr:mi nrt urnfl ril liuru rdaaunfi r 5ar /ra. t1ll{u t,tt o

ituftvt t:u|ta 1'lu1ti ro3nlu ro3-roa l0 5
>10

ela!?n

taau

8I

I16

197

17

21

44

7

!2

19

30

60

90

21

l7

'luliu, u tog rrudrrrj, rfinnr':fin rdodur.r rfiutloa, ecfu vfia E.coLi t&u

rdod uun'l6u'a tlrl rndanlrnilaarr:zau {t}r r r osa.:re'i d'*ri rda rllebsjel-la spp. Pro-

xeus spp, Pseadononas spp. t!o: C.vaginafis qr:Jahfi'u

l.rr:.!'.

r, Cudo"ltr''t fu rd.ri6ne:d rr,rr: r:ar.r rx'alrilunr:v,nraor.nr-rqu i luneru"raru tdazatt

flaarrcfiu iir u:ndnrruir rfirr:rurfia rdariuhrr'[irflu rdaroaar-,Io1 rdariua:6'a.rl]ne rl
'lrriar rriruladruenoOndqn uridot't,r'drr]ruo.rr-r',di1 fid'.r arle:ndq;1ri zo,,e lri tta:

luro; rfiu1fi'udnrrrr triurluso!arq.:1 51i ton. dLinie.: r flu'ltlrin (1nalu'nrrnirt: rfiu

njr 3o u.r. ) rCado:'t6'tri r rJdarr ruornr: tta; U': tfhlnr: ::rfinorur:,d'u.: rdatita d.t

iebituron':ernitsza.t ror," nifirr6r;r'rlri r trotlr:nvotaalli'raT u 1 fi":aJT.:luleu

r fiuelYr.r d.rlunr:6ntrn5.rdvru jr rdalrn:3ru 2 species fia .a-ce-reus (ATcc I1-7-

78) t|a; E.co-I,1 (ATcc 25922) rffu rdad rrlr:au!1n d1!114"h; t f,ufir ttuutat tda

!!n.:!1J1fl ga J !!ftir.l al r dornn Aaunrqtdlunr ruh ar u rdagunfi r I uzas tlaOre:'t ri 1ou",trj.
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B .cereus d-l!.rro1; zone fiLU't;1u1AflW1ntfind6nur ds r-rrlr'rr.,1aflxvr' r iianuh:., rfinrrrfis

ywn 14 ?tfln r flulrirula6ndf,ul'lirrx iua, u'lul:snlrlra ita: 
' 
flul ru'{rlr l' i aqnnarir -

t aur':nu,da'lii'rureniruq,tuur uonorndJurlie r doilrine rrLnirsza': zone a{1u

tirsnhi'r:fi n3a1nu rodtl1,rigu1n?Jo'i lone nirs ::lro 23 ul' oriu6s iliarur:nvrcr-

aou16'n aeult'eairr:ssooJrsriaurl.: t!-lru 16 ft'ratir't oir 5l qruarv r rfifit:lrnli;119u l5x

l4o u!. orilrirlurio.:tfirifin r:dfisru'hi{tlrnrin6larold r avla ]?l,ll tn-u I rvrar t6uI ah-

nluii.:;isn':rqfldoer:deitr r{el rv''rrldiosr-JflUfin r:tri rfil 1o :ra ainfu rda6nfi'endrrd

rionuhu-rfinur6a t.coii iu r:r'Ji r i 0u r dodriot,r]r.:'l.uiau.6rt]1adurar lzf,nr rdu tfiuefYu

uci rdod'darisue rfiuooaiu ua;niantr8afiu dsrjnfiurfr'raa': t iuurd'liahrn 5u 5nurl l nfrn

.,duun-urr',n [ciadrs'lrfinr! i6ad'lit'''enor'tr'rn{112n1 Zone n'-r6'tr6 aq'i1ud:'l ]0 - 3u

:.r:r. uialnutodr rr!1uJ 1g lu. luso;d r6oduduhlrfinur6a s'aureus(ATcc 25923)

'lritu rr n-: rrnir\t'tjo! zone f nu lodul:nirsurn lou t or''r: i,r'lurlaarr:riu! I rx-:n tud'r-

g5nlrnr *oufrltrloGn rriunri riuilfia6u nianSon?tr8afiu a r o'lisurnn i runi11'2161Zone

fis 3o lu. 16 uili'LiaLlr:ornaarl't rinar tfi'ra drs 1u inavr r6urfiun3afi1onrod Zone

r:{aufirlfurilidructaaiuen ,ra:fi'r r6odlicra!!as zone l!'do rqu a -lr1:'irrlr:aun'q:

uir'r riu rdavrnaau di tu !6odnfi-trd.lduilrfinu'r6a E'subtilis (ATCC 6613) dsut]

o:lrisau rznta.: zone finrlu rriu rfitlelfi E'cereus rrsifi"trjael e:o1i zone: fiiurriru

1a6 a.ru?rondfrnnr1ri $a:lnu radu zu.nzus zone ttnu tfiut v,i1li1rj:ju'loirltira1lr n

rurin 3a'l:.i

uanlrnfdt: nr': ohflr:6torn r: t, dutr t da6't tl ae: i iho-tn r:fia'rrl-r:nn: dfiudlufl'l5

rllrprfiulnzas rda'l6narutin !!a:'li rdo r n;irriu r a3q"t 6fi a rn.:riurias'irii611 Inhibi-

tor" dn tl tll4qnfs n't- rroin r:oraoosurcrn $n:u disc o'-: tl rra:dsahfiqfia PH ?ja\:a1rri

1nulielil ne,:oqjludes pH na.r\.1 rcan:16'1:.j1,'-.1:unrrqrdza.r u.fr',r 1ar1r' doroqnuhoru

lri1u pn d rihrn,:nnlarirrr rilutrl dsdeu,rnu,1;1u1Rfly*o1u{ierl;n\ q'n 5a qj'lui'I, pHrJ:;-

:Lro 7 d.: qoa:rtffidias nr:a rnarrr: rdut: r{4fi't:naie-ti nujt Mueller - Hinton agar

(MHA) rfrua1 '1':fl tnr.:r:alll rndunds ofiunr:finnrdis r6on torarrr: MHA tiuarur:

rCalivrnaau *a: rCa rifunr.:r;:ngnor.}l-]: tdus r6a iit:ah6'n1di'osn'efl.:fi'rfia l!'roela\

urn.r r{ur rdofh: tnatluorua,] 11n1':lil:lroia elliqnzasolul l rdu\l tda dt:arlr:n tn

a.rcrul;l;'n1r,.,nu'rniSsflua;drtaru r':o1ine rlnirltas zone nh6's6 rdavnraoui'el ds

r,u'j.ornnr':r,vlflinrr:.ruurta\o'l 'r1r{us rdaoir':1 fi'ulurirs r' 57-3 ' 14 !u ' dsq;"h;

3lroaaro?rr: ro-20 ua. siao',ro? ut:surn 15x90 !l' liu nu j.)r'e11v11'2111.]e 1 ' 8 B

uu. 1riornlr rf,u'of 2 la. uciar!'r:o"lnaou1fiq1-111i-1116x Zone v' o urrirrlla{h ual -



1. I rnfinn't':u yu r0usltl:.i

nv' i.i oiuii' .r .r'u!ruu 2.2\
t- 3

fiOfiulut, rn nh 6'r:6 11na rodul::lrr,: 25 u,. ) rdauodarfi',, rda B.cereus Inu r:rar-
u'trr're: ryra.trr-'l6irn:arre:o:uain::qru r6Lqru"[6ro.r *ritiro: rsriularHr: rdur rd'adfi
areruuriarnird rda ir'arrr: r 6'r.l rdaasoruu6'r n:iar: rdos'lrb.,r rdae:lliar,r:$si
n:;atu rfirrru d..: r ih.rn r:l:-ia: nrn tda6'a.: rniurnrrra;!1n.1

oil5riSnr: rnoculate r,da rdayqaaln r qvr6lun r:triar I rdazar:r1aare: lnul6
n-r:'[d swar ar nlufrent]ro ln t:wu ir r ilui 3do; or n ua:'hine rl:.: n r 5edqnfir is urirda

undaulfucruar r:zu'ie l5xl4o ur, drr r f,uarulr'flzurodou{rs'lnm uria;16 streak
rorul nislT'rffuua'rfir,u ldofigsn:: nr ot:.in:-ih lo:railufi ofu6.rn.::"hiiinr i ryl Broth
zar: rdati liarr..:*61 li'liefirrriza$o 1r.r 1r ui'rqn;iru rfiuaanfi.:"hl 6.r u:la:6arr1ri r e ar'lu
fl"1: rnocutate lrunie trvin-r: rn:-rrua:iiinr:"l,:.rdrturn rau rln:1i r dogr.in::rrafir ET -
rirrora ru r: a JT \rdJh rd!a

n r:flnt*e@!oonaiu-ul
n{uqnna e n {rd'l iililaaee::l rrnoarriu fiaienajr.rd t r 5un;jrzorr normal con-

tror drun{lrJ 2 !ia: 3 rflurQsfin::i u""irl.u'..,un dsnr:fi r6an r a rrQ'lfin::;i;u {rle r
uan:.,rnnaaroie u fi tfian'asnr:y: tir 'luoarr:d:rrntrinl: r rlaJuuurJar: rda.:qrnin::ti
n3aqn:rneuornl:nfin rdadrlrJfil o:flr.ra'bii rln r ra ir':ar:daele:nd'ru1o€r ila:fluaan

:.r tr {all lfufioorr:"[n'n fa'Li dsa rn Hanr':yr'aouxao: n n'rr"l6'r r 1n uo::rtrfiuir flaarr:
zo.:nu r: ro:trifiar:6ru .oaflria q,j rnr usirci"[;fieia r do'l riSu r rd'ruladr rrirlrJua:qnd'r-riirl

aanl rr rt"[r,d.:arl r:nduaanlle1unr.r rfiuflaarr:'lri l n uqr.r 5rr J.rn.rflo ij niaqnvria rr'[:.i

rln d': tloorr:za.rqnaafrr : n{r 6a n{r.rr1nnarJnfi, nQsin::i ria:4'r}ruuond Liaraau

rianr:nnaardua:rda{noerrl::{fiorn1nnafr.r: n ajl:d uuirl:.j r n uLi5unt':lnurrie au r

n'ru1 aflru rriaunrirfl' r ol
oin 5url nnan{rqnierds r flu{ite u"[udr r 5u n r:5nuri'e ul:o6n r don'vre.r r n-ur]aare:riu

nuirluOoae-:;za\ 197 nrdfinur 'liaraurnuianr:r,r,aaudfirt 81 t,lu fi-a6trtiru 41.1g

rua:rrnnr:finnrrranr:5nur drr.le:n6nnrr.tra"ln'fir: s>:ra jrld''l,riurd'ru1a€nlr*r.iuau

1ur:r: r raed'l:.irirsr, nn, : r fiuii.rdr:n r erflaor-:: r rdadrrr'asrJfin'fin r: ;iru6n 26 :rud

r ndotiliaarendanr:rnaaud Lia-ue:nfisrnrr ira"[ cr'a r;r.r u;uaui.16'5r u-r6.111a6xrT riau-

nia'll' ru:r;{r,teu!r.!:rsr r duudn5nrr a rir':"l':fin^ro rirsriaufi{tle uvrlvr: rrrTn rr 1 6r: 55

rrrlu al :ru dlilau-lnqianr:vin aauf, ,dooo.n{Jtu"loilunr:5nt*rdrur,6-ruladn

lirrorar: rdauunfi r iudr:ul6'oen tlrarr:zas {rJr t-rriu ae:uhlerr:JaHade rflurJSlrod

ri'q5{dvrili r finn r':frn r 6a1d'nia'hi 1nu lfi urfir rnr'lrc'aarra rqvrdlune:nharu r darjost?*-

oer:drr d.:i'r tloare:fiu1firuaarfi'unr:lrnaauevdn r:vrhar u rdatrie ahueu rdan'riu16'orn
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f,aorr:duriufla'liirr,duliuludsricSrrllddrynoauu-i-:1ir..ralren r,ierlrdzrrnnir 1051n-

lad/ua. ga.rflaaie: ,rans jr r {afuoro{orio r,. riall rruur6rulaOnd4rJr ulti;lfui r n-ur

rosdnrrlnrr uri6'rgu1;';aun je to3 nia to4 1n1afl7rLa. 6n*-rn'rearj-, rrJr-r: ron,au , dafi

rr-rrR:: rruf rfru rd'ad rfincrnne:tfu aal tr]rrirnSojr r iu rdad r fluar r uqtosl: n{i r flua {r3'l

uriqnqrdza.:ur6eu1a{lnfidrnr,: r r3rp r filIn'I6'rlannuiar a'l:.iurn d.rdr t flutla o't r:v,'aisu r

i Cofinn'ru nanr:5nnr r:ra.trr:oflo;nltldoufi'tlranrrr,:ro tda1ua:rrtt:n rn'anqlriir

riu rdof,'r r fiuei'udl6nuriounr: lnnrn3ot:.i rlrid'r r iuflaare:za': {r}r u1u:'i dl-nr:6nrdod

lrts r fiuilda.rr:aJrsluurrt ua;unvrJoh I iu6'o.:'[frn r:5nr*r1sr uffufin'e u u r6'ru1nf, gflfr1u

?riinrdsd rfiur:au (nlalnun r:5n!'l;?uu1;1!1aflrierfi'ufin u ) rra'e5'l rfirjii\risn:'rqrla-

are:oen{,'1-ru rCad.lria.:rJfitTfinT ':ohr5lrrunmr tdad,,iua, ,r'tqzasnr:fin rdafu d'ri'r::ul
r -: aefl'}inr':SnnrUrir.:rrn r rard r frudsai.rn:e qr:u u16 ru 1of,nvr'qng'udr uaon11qltrslnaT q

uiaeu rdodnT .: rfiufloare:'[6 vrilfaiueu r6adn':-:onuriaonir nfi nioaT llrl'nr-rr{luriu r"u

fili'i'r rdariul edaU'rd5npl oriunr':undauneqvrd'1unr:vriar a r da trunfi r : atal rkdr'r:zo\

{rJeur: riu r n{a.rrieuuanl6jr dsi urirulaorra.r r udaa{lurhaee:v iot:.i idacilslunr:

!,Jaaranr':9n rdodnrr thufl,iare: lnu r flaufi'r-r ,dadn:ronuua:,fiaufi'uatanr':mndoun-rrule

-,'r rdudn':'rluonl6riulenlafi'ariauT 6rulaond1risnur .

ranar':6rr6.:

1. Bauer, A.!d. ' Kirby, i{.}'1.M., Sherris, J.C. , and Turck, M. Antibiotj-c

susceptibil,ity testing by a standardized single disc method. Am. J.

cl-in. Pathol. 45:453-456' 1966.

2. Kass, E.H. chenatherapeutic and antibiotic drugs in Lhe management

of j-nfection of urinary tract. Am. .t. Med. l-3:76.1-781, 1955'

3. Kunin, C.M. Detection, prevention, and management of urinaly tract
j-nfection. Philadelphia, Lea & Febiger, 1972.
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ABSTRACT

Unchalee Kongfoo B. Sc.

Suthichai pongmanj it

In order to obtain the suitable method for the testing of anti_
bacterial activity of the patient and nornal hurnan urine. The standard
strains of bacteria, the technique for inoculatj-on, and the depth of
medium have been sefected. A total of 302 urine specimens were stuc{ied,
3I, 40, 34, and I97 were in the groups of heatthy persons, pregnancy wo_

men, out-patients with any kind of infection, and j.n-patients wit6 uri_
na]!y trect infcction, rcrpcctiv.ly.

Eighty - one specirnens from the in - patient group with Jrinary
tract infection gave positive antibacterial activity test, only 55 pa_

t.lents rdere followed up and known exactLy that they were under antibio_
tic therapy given before by physicians. where as other 26 patients
from ti'ris group could not be followed up. From thj-s point it has been
shor,rn that the normal human urine without antibiotic therapy would not
show any antibacterial activity, white the patient urine with antibio_
tic therapy would show this activity. Thus, the anttbacterial activity
testing of urine could help the physiclan to interprete his result that
obtained fron clinical- bacteriology laboratory.

Department of Microbiology,
University,

Faculty of Medicine. Chiang I4a i -





n're A'n urHJSe uyr's u nrr n sr q u r r : #u r a ult d e - e - p D r : u d r
e6 Melhylene blue reduction n'u Fluorescent spot test

a:fiui lzurloil rm.u. ( r.rnionr- unvrti 1 

*

MT (ASCP)

q:rr5 u'rni:le ) .u. ( rrnfinnr.:unrnJy 
*

rr,r. (Oerni)

uvrfintio

n "rr e5?ar1or'rlrftn nfizas r au'letri c-o-lo 1u{r}ra Drug-inouce<1 he-
molytic anemia rityd.:oi r,0u rdazieu'lunr:lihia uunaanrrn {tlrt hemotytic
dj-sease rdasarnar rrqdu flo1Iul6fl{ r auol6n r:n:-:afi r::fi'u roul{r; c-6-pD

dtiru, :rnrEr ura:6u r rl6a.r rir'|,in'r lr]a er 12is Methemoglobin reduction test
ua; FLuorescent screening test nr:flnBr rrJiuu rfiuuni.cd6 tConeiin e:
n':':o t arlz:.i e-a-po d.jru, {ur116osria0, :enr5e $ac'[ialane:o:erd rdofiol i'
r.rrndqo loruninr:n:rl r6anfi'-:aeir.rrrn{rie u:elfir:du :oa :-ru riugru 243 11

!!a: 6\t 2r:l :1u

ran r:r':eqylu-jr:;fi'rzo.r rou"l?trj e-6-pn vr'n.:T rriral6 Methylene bl"ue

reduction ua;i6 Fluorescent spor "[:.iine rr.li:1fi'udfi'u uvir]::nr:1n 'l d'ri.ril -
rl::irdnlr:ldr.:fru 5 tr) = o.04 1ur flz'tu 1163 o.03 1u rnnnQrr rirdlrilrnnr:
ar:eofis<asi3"lufisaa{ ruqinr']r.junncir.rfi'uaJr.liliud''1f,'q (p<0. 05)

nr:n:rq t!aultri c-o-po ieui6 Methylene bfue reductj-on rujr
!fitpj'ru;aua; cib,o fl ! au'l?rr; nfi ga: rnFrufttiaods 93.f i rau'hrJlhfl aieunr:

n:':loi':utE Fluorescent spot r,r!iro:lnfi1u !rFiz'tu rflu\r;a uaz 77 .A t!a! r fl

fi\:;au n: dd.1

nr:r :'u! rfiuufr\taa{lsnr':n:r q rlljr Fluorescent spot test (Fs)

riul6nr:n':-:od sensitive urnnjrl3 Methylene blue reduction Inuat-
!'r':on'5?a5nn'rryria.r laul{tti c-o-pp 16'lennjr fsf,siineeloi rnr= rq-r:csnir
rri':-r:"hi substrate I nun':rlunr:roaau lau'lerr; uanoendf,sfiu r raliaa , lria,a

nt:fl':rcdn tounir rra:drue:on:el16a rn Blood specimett n' r fir:'tiuun::nru
n:a'ruru riudrlnrri 6.r rnurvrudn;uir, ld r fluldn'r rnr?an.r r sfi'tl s2u[{r; c-o-eo

luri'o.rrJflflfine':du6n':lief irl fliosnr:l::n gnfi.: r e nr ua;ri-rb].ir u erooFriuaon.r:

n':eod rdafia16

*arnlrlrn60fi'alul 
e:al ni no: rrninn r :unr J unrlrnsedu r ilu\r'Ifl r;
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dn':rnt:tfln Hemolytr-c disease ra luilttuu'l; t dlur ndulu::u:Liuru d

druur6'deund'lidrtuqurrrnnr:nia'rrau'ttrivrettn::ur,'ui r iuHaLi r finnerufiorJnfiria

n-rr ihi,]tii :1r.lfitn1uduosuf su:lrLatatrlt tntairfn r64"unt: 
(l) nrr:dr3lnir orug-

induced herolytrc anemr-as a.ro r findul;qrnnr.:nias r au'l{r;fi'e'[ r,O'end.:arnn ajlvial r.]d

6a Glucose- b-phosphate dehydrogenase (G-6-PD) ' Glutathione reductase

(cssc-R) nSanr':niasso'l I tfiu Reduced glutathione (GsH) lann'rfld '[unajlto':

Nonspherocytic congenital hernolytic anemia 6a ra t fina-]nn-,ll jos ior.rlZri pyru-

vate kinase (PK) ' G-6-PIJ *a:livru'hiia urln 6a nr:nja'l GsH Y3a GSSG-R' Diph-

osphoglyceronutase, Ttiosephosphate isomerase tllo ATPase oin:11{Jeadtias

c-o-po riunul61u'rt'l-)a t:J3fiua1ni rihrnei!rr:n '::l:n'ol116:J:r ls11.J U'l;1u15:{1n1ua \

nu,.,urj.r",rrr(,-4) $as r:!1fli1la*Iufi{dnias rou'l{r; c-o-po iielanoqi:-,e lot-r i'ru

nr,(5) lur.,':; rnalrtll6flnT :fintr I durfi'uqffinr:ne:nia': r au'ttri c-o-po lujruvirr 1

{o\t .:rrufl Inutonr:lunenlria u l!?t1nt iol rou'lzri c-o-ro qs6r: tz''e(9)

nrlnl?al{ladunerlfinrlnfi rdolornnr: ia': taul{ri c-o-po 6eul6nr:vrrs

6e r airlu o:1irl.::l ltriaJe.:rrnfitlui, unr:Lini rru:ui rrri{iifine ru fiorJnfiur sn::lr{u{ '

eaotaua,.lldfudlunanr':5nnr {'-!rs adrsl':fiqL1 13nr:n:-:rdoci t n: r:r'ir rn-:runTt ios

r oulgr;riauir.rl:{u r rj6as, fiur.:a-tu.tu uo:frar:lriqrln:dfi tat"iunr:nrrr fr.ltrqolatun,l

d lutoluuaul{An6unrl6ne:n'.1odieu, ':en t 5e lta;a'1!r:fl'ldflanrrn:rqtduuuno'ttu

Fnr.lnfl sarnr:r,r ja.r 
t oulorireln': :ufiu{oanarnnerlfi vrnnfi n{ldul6

nru:{finnrl ivrhn'l ln tle'}'l'lo?lllunn:atr taul{i G-6-PD n'lndasiSn'l:n:eq

f,a Methernglob:'n reduction t.:tt(6) fiu Fluorescent screening tttt(7-8) 
'du

rria rtJ'!uu r fluu1}i't615ne:n.:rodvriti.jru , fiurearriou tta;16Han r:r'r eqdrjrnol n l,)ll

ri.r ael r: ou11Jl{'t 61ui'as rlflrlan r ':du6n':drl rl6e tr

Sdtl$a:16n1ffr21
- ,. lteaJrrr l6anduilrldlunr:flnurunaas rlSuurfi uni.rd rinrr6asrdtarvorntit',

rdanninraufil eora r fh.ra, :fi'u r6onuitlurlt:rru 2 fla6nilda rdan 1 Qrr!'lflrirelufi tl.ter5

1no16oTn{.truli!,rtun,rtnslavr-rslafinlnurzasriosrJflffinr:du6n:nfififi'allln:aInf, 
ao;

*nruqrani 1:sflrLeuraua: t8u'!1uJ 'reurirufiufisiu, soa :1!r tiu tvl6lt1u 243 :1u

rras ! flr4Q! 26I f-lal
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2. i6n-l:er:rld'l6u-rllrhilune:n:rc rdanr:flntrr rrlfuu rfiuun5.rf d 2 16-

.Iobr-n reduction test (Methylene blue Hlo M.B.
(6)

u'ru-r Conbined sodiun nitrite !ta: Glucose : rfir:Sodiun nitrite
(l,lerck) thu-')u 1.-r n5! .!a: cl.rcose :.0 nilaslu Volumetric flask !filliindu
'ilin:u lou !naan- o:16a':ur{uriuzasr]\uedriu ,r.fB M NaNo2 !!a! o.29 M Glu-
cose

Ar]a:J u.JO04 H ;"1etny1ene blue : rfrrj O,l5 n5!Trihydrate nethy-
lene pl-ue cirlori,.e (Marlrnckrodt)1u Volumetric flask r filrihn iiu1rin.:roiueu
I,000 Il aaaq t

b]'ionf,':adrrrllulu 2OO'[lla:in: lla!fi'uriiu r conlcined soqium ni-
trite ra: cIlicose ihr.l?u 10 'tu1n':6n.: rri'e rfilirial Methylene blue lurJilrtu
lo tlln:6n: '[unaanuiezuln rJxloo iaar!ni rrJrLir,zirfi'un uiruilri i-ncubate d

37'C rihrraruru : iieflrrro{s ni'\n1: incubate uiruhr:ra'euruafl.t:n'51a

illlnaiur:qn oxidized lna sodium nitrite lri riu rl:vr8fulna0ufi

riinrn ueiln udn r:u-run'r'5 clucose metabolism rostinrdonlrn\r .|uvrT.i Pentose

phosphate patnway lnafl r au'l?tri G-b-PD ;?! nn:-urn"es vrhllirfin NADPH !rat131

ritu reduceo 'bi i"tethemoglobin na-ru r ihl oxynenoqlobin d.:ifruns rdoa'runra rrJiuu

rfiouo:'l6a'.rd

- 'lun aandfi:: firr r out{ri c-o-pD dno o: l fiudeuararidrn.t

- lurn aandinr:n iossar'::fiu r oul{r; c-o-po o; rfiudeural r fudriin e adrr

r fruinuo:zas compleLe def ] c iency

- lutaan{iidza.:uier^a:lo{t =nir.:Runs ua:flriinr a rtans jr r tlufi'nuwr: a.t

ParLial deficiency
z. Fluorescent spot test (Es) (8)

cornlcineo reaqent solutj-on :

clucose-o-P, sociiull salt, 10 nunol/ I 1.0 ml

1.0 ml

2.0 mI

3.0 n1

1.0 ml

2.0 mI

B-i'lADP, 7.5 runoI/l
Saponin (Slgma) I 10 gmll

Tri s-i{Cl buffer, 750 runo1,/l,

oxidized gl-utathione (GSSG) ,

DistilIed water

pH '7 .A

d mnol/I

rihu ed r fiuliurunarr r fioufiqrunnil -20'c
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1u r 6andJl'::fiu t au'lelri e-o-Po

NA)P i2!fi! G-o-Po urldeu"a\ NADPH

dn':1n11 catalyzed lnu Glutathrone

rinrfionunsdfi r ou'tet; G-o-pp 1u furo

qau:e1e1a r5n nT :druarafllfld

irliarattn fio{r1e a;z rn r au'tori

Incubation mixture l:"hir finuatr r 3ott

Bull Chrang I'{ai AMS

vo! h, No 3r SePtemDer I98l'

'Ljnfi t: tfin*ds tia'lza\ NADPH dui-tu'"u"n

aiqa oxidized lnu cssc lurlfinsuediru rrd

reductase I'nl:rirnird'n:rtrT :d;'rrt NADPH

2u t so\: 1 :fiu thlfi o:l:.ivriLi r fi nrrd'r t ia\eialtd\

c-6-PD ?tiln complete deficiency lovtrnun

tta:at crading lliri'r-r o "luvrrtre:sfi'u{e!ir

u'r r6oni'roriT t:ohu1u 10 'l:'r1 n:6n:l rn unuun 1;91'lun to$ whatman t'to t trir

6.11.ilri'ufsluqnnr4nia.r fi.nn.: I nrul:asdinu n r 6an !!;sdlaiau\flunaon rltirrru"rn t3xloo

fiaa!!nl !fi! conbaned reagent solution as"lrloiueu roo h1n:6n: !?lu'l aarl

urirlf erarfiuduieui'l inculace dqom4i 37'c u'lul:.lr1'l$ 15-20 u-rii 'zJrl"a"utie
u5:qn r a'rdeurallunaanlr 1o 1ulc:6n:nunuun 5: tl'rl*nlo\:da:a ra' 6s1i'lrirtris :;urtu

5- lou,rfl ui.rui:: rn:elqnru"l6uat:nduueeza{ Ultravi-olet lampfl11 rfl3ur:fi'raurs uiasr

doclfiHaurn (Def icient contro1 ) ui'[61nun']1t'ldrl r6an nafi'uriilr *itru"auuuo::-

nrun:atfiufr

1fiaaau fla{rJeufl::fi'u rou'lzri c-6-PD tfiu'rra fio:nr-'irlndTUn mixture f lr'uas r6a':

ir6urdo*asqavr:rhlariu duar'-t:oo: Grading ldiitrtsi r* qufi'l '* u'llloIllnlIn

riaUra.rne.: rfln$a.: rlas uririrloro$ mixture f'hi$as r3al rfil.r rSniotl fifiajr'li'arane:

n':eo lih.t Partiaf defj-ciency lla:as Grading birflu I rvirriu

an 1':rn ao \
nr:5sr::firsat routnlri c-o-po lnu Methylene blue reduction test ria:

Fruorescent spot test vrujTird'l6ornfir:dosidnr:n:T qflifin r ru<lviu ifi'u lnou-qir

d!r.l::firndnerrtdu*'u j (r) = J.04 'lut tl'zt 
.r u llas o'03 1u lnrnnq': nr:vrnaar x' fi"ltl'

Hazo.rdrlufisaoslBusrnrir.rfiuaei.t\flfiudifir! (p<0.05) fi's16rrar,.r'li"[us,r: r.rd I

n'r':trt"l 'l::fiu rau'l'uri r-6-po 1lnfi'lu trntru a\111 243 :ruieli6 r"teth-

ylene blue reduction ri!iau"" 36'o liaJ;,)ui6 Fluorescent spot rlioua: 77'O

drulu rnrmQ.r liulu 261 :ru tdo"-:rl'irul6 l'tethyrene blue reductiort n"iar'^:

93.1 [a:i6 Fluorescent spot nuiu'^' aa'l rra:'l6rran 'rl;'[un, 11'J1'1r 2 r;')
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:i= Normal, P = Partial deficiency, D= Deficiency.

uonsohuruiora:oo\ r irf,{1 u ras r nnrilr fld: r fi'v rauled c-o-po

rlnfi deal3nr:n':ro i'18 sa: Fs

SEX Nunber
Methylene blue
reduction te st

Fluorescent
cMt + act-

Normal t NormaI z

Ylal e

l'ema.L e

2,a 3

2 b,1

209 86. O

243 93.1

I87 77.O

230 BB. t

ulr i a r:ri

qrnnr:unaasfinBr rtl3uu rfr rui6nrr n:rour':;fi'u rau'lori c-e-po firrzasl3

Methylene blue (MB) tta! Fluorescent spot (rs ) fir1u r yrefttru ua:nQrr 'hiararrnnrie.r

fi'uarir.:firluahfiq (p<o.05) ua:nll.jr16 FS fln"')!ei r}r1! r a1!a\r|!a: n"1!leurnniriilre
lunr:in'::fi'r nerlrnia.rzat roul{ri c-6-pD lu rnfl?t'rr r]nr:fnlri.j-rlua: rdut6'{n rqu

nr:r:rflunr: ja\r?tfln cornplete deficiency urilu rrnnl-Drrriu r flunr:vrja!?tfitr lieter-
ozygous nia Partiaf deficj-ency o: rfiulrilt.iriauZo !eu e,rnn,t rrenornujr'iG Fs

r:ael: r:nuinr:n:eqlli rfiu16dn r runjrlul6 rc frsdrda.rornl! l,lB a'r lfsn'r ,:qitar: turn-

6lllnau9ds rifuirjinea rl3uu rfiuufi'uisa.l oxyhemoglobin drfuduns nrnrfinn,:njo'o

SEX
Total
NunDer

Methylene blue
reduction te st

Fluorescent
spoc l-est 2

X p r
i\/ r\ P/N D,/ N N/P p/p N/D D/n D/D

wlale

Pemale

Soth

243

26L

504

ld L

:. .1

4uB

I

3

2

B

2A

IO

30

0

0

0

4

4

8

8

8

16

0

0

o

23

8

31

r14 , b4

86. 15

2tL.94

<0.05

<0. 05

<0.05

0.04

o. 03

0.03
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{fin Partial def iciency ad rfrndu l: oqj::ri r 'trlln 
-l nouttnt dla: trlSu rfiol iSj-'''trunfir-'

ililnf,ticiou{r.lu1n ra:1:u; t'la-roo\r1tn51alou56 Me dn'atruil-r incubat-e u'luau-r{

riau s dellr.t6.r l 'lieIlso4s tx:r:irurn::e;;t?a-rtlo':fl1i rncubate'l oul:d 6o:lr"'l

1{radliri}uFarsepositivt'l6n'rrn:eqi1ul6l'lBriuaiueurrnlfi"!irjauq:a:e'1n
tln ;ieui6 rs riu 1ri r':ae'lunr: incubate tfiu\ 15-20 urfifiarur:oaruna lioennr:

rfinuas t Sa.rdouatqau:e'l e1a rivr dtta""-rnu"t llr!1:d'Jdhn51ln-r:9l:r'rillaurs tian tiu

aiu':urj tn: rl uanorndurn'lriattr" nltin t:n:ea'l d'tiufiatn r 6and r or:ut"lnri1 fiarlr:a

do:run r fir-,lilun::n1ufl:a\ rrieu'trjn:e a'l ilun rlnd':uru riudrlnri rrsiic l,tg riu nr:

n:roorn r6aod tor:le'in:.i\rl rflu':e {ie1us6 'rr;'1frr^ra6 
"'

ornne: t r]1ut.: tfi au lan r-:n.:r 1fi.:aasi6d ur]i eo:"I rji n e rr: fflLdu dfi,u.Iufi,r raz

1\tdfiA !!eiarafl1:n:eoru tau'lrJri G-r'-PD lur:d'!lnfitta:::fi'lzasn-l:r joslulfraJr r rfiae

ri':r1nr1snl:'t n61afiu'l i flqi'ueirrf i riuae ruqliaazo\nr:er:-:efirari t't Lfianlrt:ru fl

ner!$nnciesfiu'luaarif;nr:n:r ariu uao:a1r116 r f,uia1 ain5u{daulaq;uh rario'[qr i6

ndrrluaasl6nr:n: rrd't i1li'lrn-t:n: r aur:: fiu t au'l{ri c-o-pl 'Lu;o N1]i'Jf\fl ,r:fiu{er 1;

fi .:1ria':1.: : :f,n: : 5\ rCar]a'rfiunr rr-ran"a-t"dor o r n r'6u"[ 6' a'rd

:-. r6andi anemia !1n 1 rrnn:eorieoiB Me nr: 5lrir5urls'nirr Liarj

luderr 4tt-+S s fiau 1er0n r:ilu$un I o 1,x Rldr;10anl r s;irunauda;ui r 6at i'uu r hfl'l-tr511

rl:rl r6ondi ris' u6on!!ns;au o:vh'lrid'n r raieuta$ sodium nitrite qiar'l3u'rruilr:lnafiu

qs t fiuorrloru r: orlo.t r uu'l,lri G-6-PD 1un'rr reduced r duuna*l ruu6lllnaiu uilirla

nr:n':elnaru t {hl Falsely aeficiency 1i
z. riandfl Jaunoice !'ln'l ::6'u{i61fiu a:'nil'}inr: tfinr'ds tia'rn'auosqo-

u':etelo rSvrilrnn':'r nfi aronilinrrn:ra 1n Partial deficiency loll6 ns na,ru

riun-rndi rau'lrlJ c-o-pp ::fitrrjnfi '16

3. lnui6 Me fiu n r':r;ru{aa'rle:ouanlfiqrnfd rrldlunfiu'l rf,u oxvhemo-

globin rta:rir usian r:lan::fi'u1"- r sJdfin t:'u tt t ar't"l'url n 15 iru 46611flr'6 6n1lau6tr r rj'-

I!sn{.r uciL;ae:urul njerlu ds6rrrn6.r rfiudliir'.^dr:a:,-,^rd 6no1riie{rh az-rtr lol.r-

lctr; c-o-pp rrdnr:drufita'::3iit Partial deficiency fil' eiult{r s t''r n

a. r6and rffu Methemoblobinenia aqjuri'r uroo=r,das:''' ltnnrrrif]n nfizas

lr?n Reducing systern duln rrl o! 61l1natufinrhfi5nel l:'big'an't:r'':ra G-6-PD lou

iE Me rf,u Falsely aeficiencY li'
5. air5tias flfifinT :dSnT :n:ra rou'lctr; G-6-PD !1ul n5'r oroo:hil8

1ri uci;1n specimen llnnSonr':aon'l tfiu specimen ornne:o'r':r q1u?tutivrn? 511113 FS
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It was later found that G-6-PD deficiency had a wldespread ra-'

cial and geographic distrlbutron' Drug-induced henolyiic anernia due to

F.6-PDdeficlencyhasahighfrequencyamongCaucasiansandorientals.
These non-Negro type deficient individuals are more susceptible Lo hemo

Lysis fol-lowing j'ngestl-on of several drugs and fava beans'The detection

of G-b-PD deficiency level in essential for the differential oiagnosis

from hemolytic diseases with other causes'

several screening tests ale devetoped for tne diagnosis of q-

6-PD oeficiency. Most demonstrate the presence or absence of G-6-PD Dy

testing the ability of the red cefls to generate NADPH from NADP ' a re-

action which dlrectly depends on the availabiliLy of G-6-PD' The two

Elethods using for tne comParison in this study are MeLhemoglobin reduc-

tj-on test (!fB) and Fluorescent spot test (FS) '

The detection of G-b-PD levet by the methods of MB and FS nas

been performed in EDTA Dlood specimens ilom 243 mafes and 261 females'

No correlation between the two nethods was achieved with a correlation

coefficient of 0.04 in ma.Ie and O'03 in female subjects'

The normal levef of G-6-PD detected from these subjects nere

86.0 t in males and 93'I t in females by Methylene blue reduction test'

The FLuorescent spot test demonstrated normal G-5-PD of 7?'0 g in nlales

and 48. I in fenales'

The Fluorescent spot test tends to be a useful specific test

I oepartment of clinical MicroscoPy'

sciences ' chiang Mai Uniiersity.
Faculty of Associated Medical
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applreo to screenirg for G-6-pD defrcrency states. The aevantage of thrs
methcd is the eirminaL]-on of trme consumlng, :resh bloao speclmens and
che need of spe.ial equipmen:s.
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rgc g titre !;'rfi'u I6tJ ttn'::fiuso.r*aufilod ?I{lo r glL

unnrirrl6

aiui

'lriorr.:r rnuun nr ru

5n'l':q r iuI':nlniadieuu:.r1:nnd! rflncrn rdallunfi rla Mgcobacterium tu-
bercul.osis 5s1:a rfiadu16fiu4na'Ia-:;to.: ir.:nr er drlrjarLfia'itul:n an nr':n:erliod'u

{rhotol:nrnr.:i'arrrJfitffinr':Inuiirlil1{iS acia fast stain, culture lla; x-lavs q

resion drlan lunrod rCsol riu rffu orq"lfi^^ausianr: iul taln:,danr rda acid fast

n'r': culture fi1.r]r earurunieq: :'ruHalunr: x-rays n311:1uir{ritu rflutol:niriordo

,flulrn,rie ua:ursn5{otq,{u lesion dt: rllnqrn rda?tf,od, rri, :listopTasma capsu-

Tatrrn( 7) 1une.rn0{lffuivr araelr':o1i tubercurin skrn test(2) n:eqiio{'u dlaro

lfnafinrara rdoslrnrnn h.ematoma n:w3rrrudfio tuberculin niai'elilauenfdrruon

Liliirffl r0u1:nrloLj (3)

liorfnlnl rrran in"ru;T u ru, urrJdr:hi serologicai test urq:rq5fio{!

{aIrr rriu agglutination test (l) urifi\irJ::ounerlah l5c t ':r: tdadMlo tfitau-

toagglutination li' itdul trir: uuto"ggtt'tination tttl(5) ,dou'ore dif[usion
ggsl(6) frliaelJ rfhrdrirnall 1ii{rnnaorlii3 fl-,tot"".ent antibodv (FA) tech-

fifirr:n

!n:ru
i.r r 6or:oufir -,, ., . 

*

lvru eriuri .n ,, , '"

nr':n:eol0liu{Jeu{sl :nvrr.rn'ar:rJfltTfi nr: uona.rnfl 1:n-rarrsuunfi r3u,

It6t fiLiS{ru ru ljlinr:n':rquruauf,uo6'1u0*uro': {rhu:tul:nd'e r 16virs1 rtiu

agglutinati.on test, hemagglutination tesc rrdirlrlnrda rdt I.!. tub", 
"u-

losis 611111 1fin antoagglutination 16' 1un e:rnaasti'bi1ii 6 rndirect
fl-uorescent antibody (FA) cechnj-que ur:;fi'lgaud'uad Uiln Igc t!a: IgM

1l{r}rarol:n nuiratrTrouun{rleu5ru1tn aonrrnnurlnfi'ld'd':;fi'u uauduad ?rfier

ni.qgg (7) linlura, uouf,tofi do r{aisf :a1uo*ltol{rh urra:nur}nfi dwr:rnaa.rdfi'titi

:6 ind,irect FA technique nr:sfi'uuoufiuadfrsnfta rgG ua: rgM 1u€tlgo'l{thu la:

'gr,,il{o?ru"t.nriqtnrn lnrlnurdlr rf u.:1rri

'*nrnllrn!{lfiu1 u1aaon ao; rnRiant:unlri unllvrur fu rdu.rlnrj
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s,i 3dirtnltlnfia-ln bfood bank 6enega'1u11 56 :"ltl

li6 jn,rn!!un8+uui-r rffu"l5ri -20'c aun-l'lQ:uilrnn aas

Vo.L ii,

au nfi ! Car,rn?rrl tinnrir stat:::fr1*ar'duadfit: aat:tf,s'

o:arrr:nuil 1{e r 21i{la du 4 i-l.r rnrl -' e tia'l l'l i
d.rd'rfi ne rr-rrrvrnsj r.ra Jr':iriuah 6'qfi

Soqua:16nr:

fli:.r16arn {rle rTrul:nd qur15n": n rtn i r6u.:"lnl' d.r'lriatar"lrnsiacnest x-rays

$a; /uia culture oiuru 47:ru
ne: rfiu rdanldlE venupuncture

lnu'[ri1ei preservative
M. tuber.cu 7os i s lirranldarn{JeldqutiStr:l :n rznnr.: in3rluaufi rlu : 'lirdr

r0s.!l$r; !1 ifisd
1,. 11?jn u.9t i'lacl a\"1r-hjuA.)rlir Lowenste in-Jensen (r'-'l) nedia !i

riunLliel6 swab irora'r colonv, zes rdolifinaiadulr 1nu::ir'[ri1ri' media findur'rr

6eo ui rd'od16'lrl suspend 1r., o.s'" Nacl rri"::rl rdau'l6nrnrara1 tube r r]r d'r aft'u

2. (6! 5: phenol allu suspension "hi'16' final concentration rfu

28 pbenol (vA) incubate d 37'c 3 'tu uir subculture 1111 L-J media tco

nnaoutriuriloir tdas'r ulrun ui-,

3. 6'r.l phenolized bacteria fi1x 0'5? phenol saline 6 ngt ufi'r:

oT nirsoirqniru resuspend fr1u tr'58 phenol" saline

4. rfir I lt. t:aoHarr'tr,tu suspension 19 $'irtasrl3l,')r': rfirL ui'l 6ld

80'c 30 urfi rdo saponifv riprd di'u rtoaili r ih.rn niriou nt\41fl saponifv rrirlc

16'rdarihrrtnairduel
5 . 6r.: rda6et u, 3% L'lacl 3 n5s+i'r resuspend d.:u 0 ' 33 NaCl 111

16nrrl r{l{u rri,rlfu Mc Farlanci N().3

Antlhuman globul-rn conjugate t 1?i ancr-numan IgG {Y-chain speci-

frc) ffuorescein coniugate GiYland, Costa, Mesa' callfornia, USA) |rR:

anti-human IgM (u-cirain specifrc) fluorescein conjugate (Hylandr Costa'

i'lesa, california, UsA) uh anti-human globulin frlaot,1gnlr absorb d'earda

Bcc r Cani{n $aufiuad'gia rdo mycobacterium fiid,n:r; anti-hurnan plobulin d1n

otqlrilrqronr.: imnunize lnunr:fln complete Freund's adjuvant jeurie' 1u"o.-

plete Freund's aoJuvant r:fitda nycobacterium m'rLi r fiqrrraufiuadlia rda myco-

bacterr-un $A:d,l!,1in{UfiU tda l"lgcobacterium XubercuTos;s Vr'1fiVr h rrOu6 !1U d{a:

lfaa furs" positive'li rrieui'll dirute 61u phosphate buffer saline'



1. !u.0nn11$nxi rGurlni
oti L4 qfiud i fi.uu.|uu z3Z+

SEuh indrrect fluorescent antibody (FA) rechnrque ieu dr].r :
dil l,ri'r ih d1Iul-ron 1:ltj 1:20 l:40 t:tsO 1:160 I:32C f:O+o 1nu'[d U.]% Na-

cl I ihr diluent uh63l"l rhr aran-ru "."at zosrda M.tuberculosis incubate lu mo-

tst cnamber f;i :?'- +o r.,rfi i'rs slrde 6ru 0.15 r't pnosphate Duffer sarrne

pH 7.2 15 r.l'rfl huo anti-nunan gl-obulin conj\igate uu smear lririr rncubate

1u moist cnamber d 37'c 3t-l lefJ irrr sride ri': u pes annisrur.,r rdr:renvrhli'

stiae uf.:?iuie mount smear riel buffer glycerol fln6'rl coverglass qirunia.t

fluorescent nhfiszuru l,ooo rl,i't l: tfiu positive test !iufi"l rda baeillr find

bright apple green f.Luorescence tihdt0ur!5a$ttdrt negative test o:l:-j rfurda

flan1lrnaa\:

a'rflfl'liH 1t 3fiu?o\:[a!fiua6' ?ton ]gG lla: rgM 'lu{rJru5ru1:n lla:nulnfi 't'{111'r

1u{rieu5nl': ni::fir uaufluoi' 11in rgG qrrnirnur..lnfi (nr:r':d 1) !ta:i5: fi'u lraufhodzilnr

r gI',1 iin;1nu ni (n-r:rrfi 2) ua: rdaunaoluhdjlnurlnfi thulu 4 :ru lr'r r titer"a\t

$au9uafigfifl rgc !Ia: rgu 't irri'e r.:T uunfi'l absorb frrl tda BcG tta: i':. tubercuf a-

sis fis 4 l'ru tti?ui! 1x'l::fir-ruouf,uad'ria 14. tubercu]-os is to'r'raalfi titer $rT fi'l lo

4n:'ru (nl.:1\:d :1 *an.r1irfiu-ie uou9uad'dvr:rq !1ufl51 r fluriaur,'uadqia M.tubercu-

fosis ua;,da ecc ll con,non anLigenl-c sire qorrufiu I't. cubercu-osjs ! ln 6tr

d'Lr-r':n absorb *oufruafitia itz. tubercu-losis 'llirlqt

rdo'lirir titeluar: uauduad{'Bn rgc ,rvirfil 150 :.lrriln{thulrul:n oann'rflnu

nfl 13d'ru'r r ouun {rJeu5ol:noanoennulnf,l64 J-rrrihTuahfi'q (x2 = 9.s1 P value =

0.025) ua3?i!j1r:fiuta\trtaufiuadofin rgu 1u4'tirain:1:n rra: nurjnfil:.ifln-r ru rin nn r 
': 
fiu

a zi r s$tr ai fir1

ile:ri
lu{rhud rflu]:n5o1':n r:irdo I'1 . tabercalos is'[u j-r':n I udrr':e q rttilr'unr:

,r,,rr,do lu?ru:d!fie rdaaqj'lui, sneu jrsn r u6irqvai'rs*ou6rad' fislJie rgc ra: rgM

ria rdafa{naan rrar luvT \n:.:fi'air! {d'l ilunr: inindu ecc nia4'd rnl"i6'51 rdarr

riougsi'l:,i rityl:o '[r:i,rsn.rutro.r rsrrjrr:!uaufruod'zfln r9c r ndaaqi rflalarirs rfiue tdas

arnuouf,r.ladgin I'M f, ha5 life 5u 6sn.:rrljvru"lu r':aeriale ornae rrL fio{afis16'

rninr:l{u rdorrddulr lnun, uaufiuafizfln rqc ..a: rgM qia rda 'u'tuberculosis '[u{-

thudnids r flul:n rfltlufiunu nfi

1-rfl alan.r:finao\:Li rf,ultjn1lrdan rarli [aufiuad'?tiin rgc ruln'qsvtt:nu t tfu1:n
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titre fiau absorlr tltre l.d! absorb

BCG M. tuberculosis
Igi4 IgG IgM 19G tgH

t-

2

3

4r)

40

40

40

l0
20

40

20

.10 <10

<10 <10

<.1-0 <lo

< lo <lo

<10 <10

<l-0 <10

<10 <10

.'10 < I0

ua:nurjnfi 6.r uriir {dni d'.r r ihl:aaqjo:flrurlirjr! antibody rirer q\nj't lnutavir:
d titer too unndrsfiuarjeiririuaifi'rp un'aJrs'l:6sre! irfiajrn' titer 160 rflu siq-
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LL/56 rtu tin lu uoufiua6'rliln tgt't "hiarr r:n *unnr rr r,nnrirraane'rnfi'u1; ! au lunu
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DETERMINATION OF IgG AND IgM A!TIBODIEIS IN
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The aliagnosis of tuberculosis still lar-ge1y dePends upon - c

cai, radiological and bacteriological evidedces. A serologic-al d:

tic test, particularly in applieable on a routine nork, rrould have

siderable and obvious advantaged, In this Paper ' the indirect " fluofi
cent antibody (FA) technj-que was used to determine the lev'el of IgG a

:'1
IgM antibodies to ff. luDerclr-l osl s. It was found that t6O titer of

antibodies was able to separate Patients ficn nornal Persons

M antibodies did not.
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dei''snrurdulu cytoprasrnic

nentbrane ?Jo{r{ai1u canalrcular menlcrane l]uo'z^dfi'u(1) *o:"h'r rtadrlfiezatna

riifit:,:l r ih.riu pu d tnlr:olairi'-rnr:lri rruzos 5'-nucleotidase 6a 6'o - I'i

(4) ua: r6u'loriristlfin3uT (2,4) i'i6o
5'NT

Adenosine + PhospnateAdenosine 5 ' -monoPhosphate + nOH
PH 6.6-7 . L)

!5u1{J 5'NT fl': sfiulnfi1u:: u:nr: toirurfiuln a.ra u activity 6sdu'ti1u

':;u:ufirt1 zosn.:fiuor:ri ::fi'lrlnfiras 5'NT r:\'i*endrs fiu'lu':;nrrs irfllra: a.lq (2)

ac!ivity 'zto\r 5'NT r frurlnfiuia r iildur]a11r nlu]:ozo\tnr iqn (2 
' 

4 ) trrin:q'rurnlu{-

t]rulda.tl.n hepatobiliary daseases (5)

SnqrJ: lasilln rlns,rar -l activity zot 5'NT 1uo:'uqo a orJnfi rra: {i-r I 6 tdo

nirunrirrlnfi'l 5hiluria.:rJfiflfinr': rnisfl rra:uirirdl5r15u!rfiu!llu activity ta": 5'NT

1u {rJr u1: nfi'r.r rdo{1'lnd1 r.nqd..r1 ua:1u{Jel rda':r.ln hepatobiliary diseases r:an

q.rni[d.,'l6 r LFuu rflrl::fi'r 5 , NT fi'u:: fil r 6u'ltrirra:n e:nnaatdudfir:Lluria rrrJfiflfinr:

r nin-a0nilootfu

I
fiqq*a;16nr: : -

fi'earjT s , - 'ttiodr:ta.r{th t,l:nfi'u tda\ta'rnd1 t tnquir u 1 or nria rrrJfrffin r: r nin6-

in *a:d*usa.: nurjnflorn sur n r: tdae, t:\$ururaun: t 6ul"lnrl

nT r tnlu!iiu1d1;:- working standarci tn5ullnut6aors stock potas-

siun dihyd,rogen phosphate d!r,-,.u , riu{rzusvia avla 5a riu L'o !n'/!a' ("ld'arn

Hopkin & witliams, chadwell, EngLand) 6ru lOz TCA nufln11r] 'ilriu fu 'llln:

nfun'oflai6n:
Adenosine 5 ' -nonopho sphate substraie (5'A]''lP, a1n Sigma chemical

company ST.l,ouis, U.S.A. ) tnlurJlnua:aru adenosine t ' -monophosphat e q1-

ueu 0.365 n5u 1u O.t M NaoH niu?u 18 la. rrie rl5urjil ro:'lrin:u loo !i' d'e u

iin*u
aiu lur]iur rnidur !fisoiatr.ld6o Barbiturate buf fer r ri:rrlu o ' oa rnll' ' 

pH

7.5, Ivlanganese r-on so].utio., rrirJiu 20 mM' ' Ni'ckel chloride solution tril

,riu u.l- mM., IOt TCA Acetate buffer (CuSoA.5H2O 2'5 n5:1 , Sodium acetate-

anhydrous 27.d8 n5! ^:aru6ru 
2 M Acetic acid rJSu pg 1i\i 4 rr.ir r15l r1iu ro':



?. lrfionn't:[tyli
f,d i-4 oriunJ J

l
r 0urrluri

fi'UU1gg. z5z.

lun:l I 6n:), :. ;lr,unon i um molybCaLe ;s63 Reo,rcing agenr
N"2aoa : n5r 1ur]hniiu fJo ua.) ar:rnivrss r.rn rflu Anatyrical

n1':niu-:8i

raand riu standard o:fir4oa r vln'lulrJvlaavlalo

aiu"u phosphate phosphorus drfindu1nu fin3orzqs

p9P oT-oc

I -A

(l4et'ol

grade

aiu'ru lo 'hla:nir
s 'llr o: nir.r rtu'ki6'sd 6a

x 1,0

to
X-

31

n\uu

tjuar:1ur.r aa nv,o;ror: z naanlrifiqffnA! 37' ?r. 6a'luraandrifu rest fl bar-
biturate b"lfier 1.5 !d., Inclz solution 0.1 la. ua:lunaonfi rflu control 6

barbiturate buffer l.J ua., MnCL2 solution 0.1 la. $a: I,licl2 solution
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Eu11 Cnlang ir'rai AMS
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st-andaroAS = aSsorbance zo\)llaa u

= ar-sorbance 2a'.3L f, orl blank
B

qiueuvlaa tdnluli advla5d': 5iauaan!'1fl'l u1u ! 1a1 3o u1fi loruriulllri 5!NT

dlarjlra*t lOo llIn:fin': fisriu a;rivity rlo{ )'NT fi hyorolyze substrate I
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n:ryl (1rJd 1) rdannr:n::r'ru?ro\t5;fil1 5'llt ui'etrujr n1ln5:a'ruza\5:6'1 5tllr 1u
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hePatobiliary drsea se s

2, n1ttflu't 1l36uoa\ i'NT 1u{rjru1rnf,'l rdoslrn<r rnquir\1 lrn:1u1:n hepato-

biliary dlseases

rsfiu activity'tra\ 5'NT 1u0*:L{rh u1': nfi''l ua:1: n hepatobiliary cisea-
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cirrhosis, viral nepatLtis ra: hePatitis ai-:ulnnjarilutie'lrJnfi 0riarlatr':aieud

q.: rfiunir::ffurJnfl 1au r anr:atjrsdt:1u{tha r flu1:n cirrhosis $n:l: r 5sfi'uu'firiar;a
Is'
lk*::,

tr'NT activity (U,/i,)
t': a 1-U1U

,i^do-onu %iirifiudor., "arird4snir::
fi'urirrlnfi fi'rjq 'r qo z a ': n r

Ll"6

f rnfi'u ( t iver diseases)

- cirrhosis
'- viral hepatitis
- hepatitis
- cancer of the

Liver

fu
6

2

l. 38-59.5a bo - 4(l

3.5v-121.o'1 75 2\

I . 32-36. 3o ,i8 1'2

30.6-32.9 l0o

1ra r dsrfiu;ofiu
(hepatobiliary
diseases)

- acuLe chol-e-
cYstitis
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of pancreas

- gall stone in
. comron bil-e duct

- cancer of the
- hePati.c duct

- niscellaneous
(obstructive
Jaundice)

L
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2
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100
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{Jrl rdo.rrr',1r", n.rpatobilrary diseases n!;11:qt-l 5,N1 lri.rd\rfiunir::fi.l6tEn
za\tFi^ nfi,-rr ', i iu"[u1.:nl: I 5..:z o.:r,iadt'u drrl-::d.u 5'NT actrvlty rturlnA 1ul rri :
!!dn\t:ifu ,'Nr' i iirvr.:1,' "1'trarltUifiUuft!:Jfi! t'NT acttvity lUrlnnarJnfi uanarnti
frruaorsfisnr{j.ril.n-41 (overlapprng) zar: {rh r_rfi.1:: d.l rir rlnfrde u

3. n'rrflnu,.iJrr Ji:.lilfiu6::nir:::fi.uzolrdu'izri:,i.rlt fiir -r:yrnoa'.fi:-a 
r du"lsrr;dud

fl u:., hi'l ui' u.r rtfl "Jq, r : r da n r : u' : r r ifi a dl l : nffu * a yl 5 hr h epa rob i.l iary ci i s e as e s

nr..r,r.:rirr::6'r.rrir.,"lllriu3anr.:vrnaaldul dlu1..ilun r:n: r alflqduf :nfi.u !ra:
1:n hepatobilia:1., orseases ria:1a 1ri:.rr l rn r.ranr:r,t I nrr.lrio.llfil-6n r.; r nf,n ifin 1:s
11u-lu1aufl: rllrrrlnr, fl*rLfieorirsd' rdurdud lhlrn:ror.t a(--trvrty zas 5'NT nrul6
r r': tir.:ru

l-rnnr:rlfi I rran.:Lirfiuir::6'rJ r'N1 "lu4rJell:nO.urdar:tenorrnqrir.ll .hif

nrrlfududfir r 6r.r "Lr:iia:n r rr,r nauuliufifi urL ln riu'lul:n varal hepatirisdsrujr::fi,u
)'N1 e:'f,!fiu;fi1] r itu'lor.t alkalrne pnospnarase, bilrruorn iio: total b1ltrru-
bin lelxg 
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(P 'r.0005), 0.y2(p<O.0OO5) gs1; 0,82(pi0.Oc)) nrlohfi.r.] deu.!u{tl-)u rdalrrn
nepatobiliary .lrseases lur-rr:fi! r'NT .luflix;fu u1,fu::d,l alkatine pnospha_
tase *drfir.:aJr.:rfior 1n lisirdlrl.::dr fza s nr r:r i:.rftu i r ri-rfir o.9b'(p.0.u05)

ur i a 1rf;

arnnr:finurfir:nr.:ninunnrln6lnulizo\r campbelt tt,t d'l.i ,,ir+2 r rluirrdr jir
(inhibit.) activity ?lo\ 5'NT riu "l:.iaelr:nninunnrtlnfilnlne:fi.nrennrrodtua:rir
tirr rru:rrn:5-,u16 firrdrr.:r:nr.rn:=ortraurior;a"[jrfluuurarfq d.rtlrrr n j rlrhrie uid
fi.:n drrr:nh'birir \:.::fi'! nfiri.reih (Lower Ilrnr-t of nornal rever) !-rirgihni-l"ruJ dr,

lnur.lnflu6'r activity ?a\ j'NT o:l:.inuirrfr:qurirar
l:d'! acr:ivj-ty 161 5'nt lu6i11q.rdua dr.r r riudnlul]th 11.:nfi'l ir.rJaroen ne-

patobitlary diseases Flaqr r ihrrJ:::.rrru 3-12 r yiraal:: fi.tq.:qnra rrdrr.Jnfi rLn riu.[u
{r..hrd riitrl:nl; r 5sdrirulfrra slr'lo'au d.:::d'l acrrviry 16n 5'NT 4sdu rsnriaalrn
::fi'uqsqnzasrir nfi uo:l: risrJviafii dr't-::fi'u activiry za\l 5'NT aqi.lutie.rrJnfr fi.r
darl rifu *r: r: nr rr luu: r:za.:1: nluznr:riu g,r t:.ivr'rliviarihnqno.u dru::fi,1 :'xt 1u{rhr
drulrqids r ih.rl: ncr'!d'l!' r du-:liu::ruviarlhr,-riuf,rir r rlur.tnft dstrryu jfi'uryrd'l6c{6nuerr 

1ay

a rir s'l:6srrl air tu{Jr od.rurdr:fili: fi'..., 5'NT 6tnir::fi,r4sqozo,: eie.r.Jnfifiu lujl-n.:
q n o'udviarih n'irl:"l.ld'r u dsn'r'lrivru.::ituza.,r bilirubin q.rdufi:LrTu dlrJfiu n r:6rrdur: a r:
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Bul-L Cr,rai'g Mal AY,s

r cp: r pl:rber 19o1.

!rdn\ n11]rfi!fi'u; (r) z-r.: 5'Nl ac:rvlty "lu{'Jeu1:on'l ldn$n'lndl ! 1.1ri

ui.u1 lr^"{thu,,dala rr nepatobiliarv diseases frLl:fi'! r5u'ltri scor'

SGPT, alkafrne phospi'alase !'oJn1:vlndaldu fia dir€:t tta: coiai

bilirubin 'tufliu

nr r rr:d f

SGO'I = ser.rIn glutama.e oxalate iransaminase'
*]

SGPT - = serum glutamate Pyruvate tramsamLnase

ALP*2 = Alkaline l,hosphatase , 
* 3roo 

' ooo' , 
*n"to'u'0"' *:p<t'l'00:'

*6p<'.,, 
. oo5

::fiu r 5u'l{J?tfind1u6*! 6r u

"lr.r{tj',t,, doso.n rreparobiliary disease }'{ulYfi'L 5'NT flr-rn'uafi'l::fi'l al-

kaline phosphatase 1u6*r.r rriu r fiuefi'ufi'ud"l;'fi{6nue'luvridul t:,St 6'sriunr:1i r5l-

l,?rli :'Nr !ra: arkaline pnospnatase din 5un15e t1alfhiul:n tfiurfi'l hepatobi-

liary diseaset tjolliarafi rriri'u Dixon ra: purdorn(7) o1r'li't ''tlt rflut5u1tJ

d1rln:eaiflodul lo hepatobiliary diseases 'lsr'fin-jr afXafine pnosphatase d':

r: rfir-rrJir:eruq.:du'Ififi's1ud*rzas {ir u riul:an:;qflirn; hepatobiliarv disease

n-r :dtrinuri-rrrdr:t{uizas : ;ifi.: :' t'lt

oiliary diseases riuar o ldawrqrn:;fi'u

rlu bi Iirubin 1rl{riru r duea'l hepato-

bitirubin'lufi'ea Jrsdird r fiu!.rnr?rriufi

fi:- r : vRlr dta.: ne rufrlLfi'ui (r) 161 5'NT nl '5'tni
*a:n r :lrr,ooldu"llfl *l{rlr r

l'rueu

(:'r u /

direct
bilaru-
bin

-0.07

-'1.L0

-o .42

0.03

o .92

-o.ri3

-0.5t1

-0. 09

-u. 0b

*b
0.96

.0.58

-a .12

0. 1s

.].20

u.009

o.24

d

10

)

1: nfi'u (liver-
disease )

- cirrhosis
- viral he-

_ patitis
- hepatitis

1': o r d r e i'r via ftr-r

(trepatobiliarY
diseases)



2. rxaQnnl:r| XJ

oti 14 qUld .3

r€urr1n:.i

fi'uoruu zt21
,5 3

,irg.rri, 
'rnia r iur..lnfirirs duoq,ifi'un..l": n?1! iul!:\r'o.:1.:n?o:d r fiufirarir.:r.,rflnu.r
ne:d1l'rrunetfi,ryuirar::fi'u :'Nr fiu r du't?rri ua: nr:rnaararulu{r}r uI.:nf,,u

, darttrnae , r,,qirs 1 rd! 1u crrrhosis, hepatitis riu orrriurn:r:::fiunr:rfiudu
ta.r rSlltriua;a1rfia bitirubi., 'trjr flu'l rjde u fi'u l n a r or r:1une lr 1uu:.rra.r1:nriund.:1
rra:duaqjfi'unr:n::oeuzas rSul,uriua:ar: rreirutuiru lriu transaminases r fu cyro-
plasnic enzyme ?o{ r'?radfi'! lra: rradneza.rriorihd fi'rrtu ldoinr:*nnra.: rtadfiiuFr:vri
Li transamina"." riilrg.rduriau

' lnoolrJuir ft{raifiqarrnlunr:n:eonrneudlniuf,zo.r r dukrti . s 'llr fi.u r6ulmi
u,asn'rlyrrdoudul lul*lr{Jrlriufifia nre:nel: iuurrroll:nto;d r fiuf,'eotirs r fianrr fin -
rr.t !!as "peak maximun', rorr r 6u'lurit'a:al:n'vrnaar.rrrn'a:atie.l dlunnsi.r.rfi,ul nr!.::uy
t rard rill:n

.!-lg!.af'i

{':{uratar-rn,::qru rfi .nr.zlq{tr inu raflu.:

r durffrnrrl r a':-r:rilioq arnr sofifi

rongt:6e.r6rr

dldli'niuu:uid r fluti'::f urri

Uru@ne, G.I., and llasanobu Yasarclo. Nucleori,le Phospnohonoesterase. In "The Enzlrnes" (P.L, Baye!/
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Jones, E.A., and Aerk, P.D., Liver !'unctrot. I| '!hen!c,a1 Dragnos!s of Drseases" (S.5. Brown, F.L.
llrtch€l,I and D.S. Young. eds.) pp. 561-5b:, Lllsrr€r/lJ!rth-llollan<i Brochenical Press, 1v7y.

l{hrt-by, L.G., Percy-aobb, I.i{,, and Smr!i, A.!., .iIrnrJaI Ln2ymoIogy. In "LecLu!e Notes on !rl!nrca.I

Chenrstry" kevr.s€ re!!in!, p!. ll2-lll, Blccrwelr s.rdnrrflc Pubticatron. oxfcrd, l,orJo!',Erlnburgh,
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ABSTRACT

Tt{ti COLORII,IETRIC DETERMINATlON

SERUI4 OF HEATTHY TIIATS AND

OF 5 ' -NUCLEOTIDASE IN

LIVER AND IIEPATOBILIARY

PATIENTS WIllI

DISEASES

Rujapa Nimsung M's'

Pruchya Kongtaweelert

Sawat Lunqarsitte

Noraal level of 5'-nucLeotidase activily as determined by canp-

bcll nethod from 123 normal donors (both sexs) was l'3-20 U'lL' s'-nucle

-otidase actj.vj-ty was found to be normal in patients with the liver d1-

seases (in cases nith no biliary obstruction) whereas in hepatobiliary

diseages the elevation was about 3-12 tines of the upper Iinit of nor-

ral. Serum 5'-nucleotidase activity in Patients with viral hepatitis

correlated nith senm alkaline PhosPhatase ' direct and total bilirubin'

giving the @relation coefficient (r) of o'95' o'92 and 0'82 at P <

O.oOO5, P<O.OOo5, and r'<o.Oo5 resPectively' ,The activity in patients

nlth hepatobiliary diseases correl-ated with serum alkatine phosPhatase

ard giving the 'r" vaLue of 0'96 at P<o'oo5' Differences in "peak maxi-

[rD' Of gach enzlrrne and test and also the degree of severity of the d.i-

sease during the sPecrmens were collected might be the factor of tbese

discrePancies.

* o.p"t*rra of clinical chemistry' The Faculty of Associ-ated Medical

Sciences, Chiang l4ai university '

Bull cniang Mai Ar'ls

vol !4, No 3t sePtember 198I'

(Biochemistry)
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sia*n#i?!onam

FacillitaElng quality control of tne Antinicrobtat
!.J. !'Iournoy. J. Clin. i"1t-crobr-o1. l3(I) : z3I-232,

Susceptibilrty Test,
1981.

':6yrndaun11:J'l ?dau ri nul iucruur r flud0uLi;u r rfu ::oi igfi,sn;ireorr:r.:n rfin
aer:lurl':rl:T u'l6r.l enlai'udrndrr'l siuri ?tfinla.rar,.1: , n11:J14u1?a \:orrr:d rn3ul , nerl
rfiun:n rflurirr, rl3:.:rruzas r 6ad1.zitun.r:r.oaor, r:urrrard1,i'lunr.:aurda,u::urnrn
dldar ua:orrl r r]lr]uq asfi'ear luuiilur ai r ifua rir s A'sn'ri'a s rJfiffin r.: nl:l:yrinr:neu-
?!nofl1 n"l:yrndar r giolfnr:ir tL.reuaral6'qn6os ar:n:1adou fis rJr; flyinensaruduu.r
rflurl::ah lnerLirda:Lrn:3.t! staphylococcus aureus ATcc 2jg23t Escherichia
coli ATCC 21y22 *AZ pseudomonas aeruginosa ATCC 27d53 1Un r.:lnaO.rfi,Sneire

dttifino: rfionrrlinvraT nl6tiau1 fiolLlu rru rdaril.i r ri adi'n r]ry,,r r fi'un air e ael,t:oyri'lfinI'r
uirdar.rrn:geud rney r dr.r'lir rlda'r'[urjin d'u (ster]re deionized water) {uo?1rJ

rjuli'rvirtr'u u.) r,lcFarland standard. uh r da fisna'rrr,r-.,v'aot neuq'l rl llunrimndatl
tJ::oiSundrtl rn1iuir r fiu'l ivrnaarluni.:sio'[rja ennr.:uo aasruir r da l.coli ua: p.
aeruginosa lirur nnerunir.ra q'1ude.:riuar lu'l riurufi.: 3z r-u aieu s.aureus 1ui'uyn
ao.rtd * lrizurnnrrrnir.u rn'l rl uo: rdauiuerTlaiueu rdonur-rri3rrru rdaanarlorn lo8
c|u/nl- ln6a lor cl'U7int luiufi I n-.rriunr:1i r dal.te rt,ru E.coti rai p.aeru-
ginosa 6s rfh:nr:d:nrn rn:r: rniunS.l r 6ur'trilri'narunf.r onnlruFofiarnq rnnr:
r n3u:.: rdo ua; r uu r:do:uirryrin rrnlue)! Flrun.r,fl

alfind n:nrrrJtrn, 1!r .u , ( rrn{lnnr.: unvrti l

A i{apid And Sinpte Method for Distingurshing Cofonies of proteus from-
those of Salmonella anci ShigelIa. J. Meci. Mr-crobioL. l.i:15I-I52, I9gI.

nrr rrit: rdoarnqoor:: nrdr{ni rdo proteus dun'eo rarLo riunr.:deunr:t-
goi'o'I6'lrn lt nnr:darrr':nuan't 6orn primary ptate irlnlafi non lactose fer-
drencer fi'\na'r"rihr proteus spps. n3a\i rdauunfi r iuduirefinneliuru E7 fiui it
nariea Proteus mirabilis (iO) , P.vutgarj.s (j-0) , p.norgani (10), p.rett-
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Jeri (I0) , Shigella sonei (Lr), sn. boydi (lr, Sh. flexneri (1), E.co1i

(l). P.aeruginosa (tr) , K.pneumonrae (r) , S.typhi (1) ,s,typnirnurium(15) ,

's.anatun (l) , S.infantis (i) ,r!"r: S.enteritidrs (1). 1zi nee,.r1e uqr:fnlafi

tda rjr s*.ar uunl:oltr (wr.a L,'nan d-h. pH -Lnoicator paper ranga pn o-b)

uund,]': a: a'r uoo\' 2 '" w/v urea d.i'lrbu srnear i.:rnrlqranrulu 1 urfi drruaurno;

fififir':ou1 snear ttaiieJn\r{i eui'1 i) u-]fi 6.:a:n'r{R\ ?.ra a!1:Ufir,r rff;r.ririr rrn
an'r.:r4naa{nu'jr rdo proteus lriaauen zrurtift'-ru'u1i'naau d1! - rf[!sjn] nl ofioa{

proteus oonl.rfr non factose f€,rmenter o'e iil"[6ou'r.rqni'a\ !!ia rlSuu !fiatr53un-

aa.offuii! 1ni t1u rfilllriara rrfiauri'u rr:vrnaardaT lfunfi'nnr:d rda proteus ir6ultri
tJrease e:f,a1u urea "[6 iln, rhli'nrr:.r rflunirr: riirdu rrJdarufl inoicaror d\Inr]
tciiGda:nen :enr5r l,risranrl"l,u - urfi d.;ulnrda proteus aana']fl Non lactose
fermenter fi'16u.1

tullofi n:rulnn, ru.u. r vrnfin nr rr:lnJ )

Rapid Deteotion of Gram - ljegative Bacreriuria by Larnulus tunoebocyte

Lysate Assay

Lilnulus amoebocyte rysate ( L"A.L) * rlr:nuhrt app, y fuiifinat
gram negative bacterluria 'lunulir{1nr! !?a.t1} a\rfl1: rfio gel ro.,t Srandaro LAL

preparatsion uilr5nfirr llrnrza.r rdayrifiotj'luflaare; a,]fln'r.:]19r6ta! r.i'L test
r iuu !fiulllu conventionaf quantj-tative culture metnod fi'lludd-rr yzasnu"lrilgo

:1u r{!;1 3o:ro l,flla rnr: rdofirlSltru >10) cFuTmt urine 1u :e:ru 1li'Ha r-nr,

+ ve 33r'ru, .]:ru lfrHaaurlaar.J !1,1t'tsfl ph eihnj, pH n'iqnlin:rfio get tllo
neucralizeci 6Tu o.t N Naoli !t;l'[fr LAL r ve ru ad16'drLrryu ittl Urine cutrure
loO I tAL + ve fi.r 3o :ru 1,ri rearllnr: r fin gel arulu l> urfi lnurirn (86.

I t) lfrrau'rn fi'! incubate ro urfi iarLadl6 rnairf rdarrlSturfiutrrllnr: rfin get
ra.:rdo Stanoard 1+ tO5 fi.:2 + I:5 cFu/ml urine dr6la.:1u sterile Urine
lriiroilfudftu. flaarr; arnouli z -.udla cuLLure rrlu Neasserla gonorrhea
.lilar,ar,+ve.LALtestd.]U1rftda:ttUflUrinedirJi::rolrda.it.l'aaflQ1n>

10) cFu/mt "l6oJesqnia.:- yb.2 jr LAL tesrrfiulGdlrir.ra:rn r 5e ayflenlunr: iuac
rib?6d s.r.entng drjr rdofia'ti 1u{rh rrdfiurn'r-y1\na0n gram negar}ve bacte-
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,l

,at-*\r-'+,",:....1?'i -.

rlu{1}rr;

lnru.ruu 2524

puzo3 1u rfian

W.R. Lee : Brj-tish Journal of Inoustrj,al Medicine,

2e2 - 29d.

r. rla0anr:glotri
0d t4 s,rtuf{ J

riuria.

d!finO yi:n:J dn, tti.u. (rr,rn{innr:unuri)

InteracEion or Ca an.l Pb in Human erythrocytes
CN Ong anc Wk r,ee British Journal of Industrial i,tedicine, l98l; 37:20-
71.

rLU! llaluza\fl'r 1n:;a "ru?os c"45 uo: pir203'l'ut,i"t'donrrosriurirrfi'ulnu nr-j.r

d) t ri o\tn:d1a{'iudeurJ::nar.rnrulu retai ua;drurial (.i: t) o{riui.rror rin rdon

*n.: 'lutrrl:fiuna, {iurL nujr vo % i'roqifi fl\rso rr rfn rf,onun.r 6ntl::rLro ro t adludeu

::nourallurooi urifisuaa r{ioruacn cfi'eud{ufie (binding site) uu!.ni\ !ga !nfiaufi'r.l

n,rnn'r:dfi'nur:\ rio rianuosdetL chloroform,/methanol nuirrtur:dr rra:rl.no rduldeu

1nt! tue s) {uadfi'ul :flufin to r i'raqjn'ultfu *a sdeu;auvr' rrdaat1*ludeud r fluril fl
{ufi'eratorqfrsoasrut.rrls rrtn nr.ri-raieulnqjr Oun:,jneiuon8a (carboxyl groups) deu

riag':o.rl, rihrn{hoaa (thiol group) n1lvr cu4' ua: Pb2u3 i'ufi'ull:6uuuni.r rrta

daieu r6u':fiu lriinfinll rarlararf rJ:fiur.J::rro r3o,u{JU - 230'ooo ) niLirfinne;urirr

uri'rfiuza.:oT qfi'roarrlunr:i'r.rfi'r-rl rl:6u lunr:vnaa.:ddu,ru jrr &'torn tfil ca4) a.rlu rfn

rdanuert ds! pu203 {r.raqjriu rda c"45 fio.-tr,irf, oo umol/L s'u'tr]c:a.ur:o rr;e

1870 r

urrltl pb2'3 zar rin r 6an untdin:tirt'roqj r6:J!rie16 a'rnrafl,tr nao\rtrar n-ir rrna rdul

a-rqls! adanr: r ndouJron:ifiecrn rin r 6anunsiinararir

\ql JIu'r') ratn;iunt, M.s. (cP)

R1:n::418?j4\t

N. C. Ong anq

37:78-84,

ndtornui eic20 
3 rrtiufi'u r fi an r Cofinurnr :n::lrutato;fi",lr.rna, aurluaieu

sa.orf,s rrSn lf,on*ns ua:n-ru1u t:1n tdanunr: vruir sa t zo.: r,; fiedu'rr: rrju r irlttagll
rinrdonuntd rn6o o t a{luraear.rr nc*e6ieudarjlu rfordanrrn.rriu (v4 t ) tj:::lro
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14 t {r:aqjuueds r?ta;An du a rir"l $tjnr olu r tai

afl 1'tfi n'',n't in: :Q luza\ plzo 3 1u: :6'11l I a qatas t 6an lnoafioltfurir a;iru

ill[!?o! metnanol/chforoforn nli rdeu"luqitr a t:sl: lir (u4 *1 atjlusieuta'r1rJ':fiu 5n

zz e a qjludruta.:'ltiu dra: or u'luriuduvr 3 t] !ta! 4 g a rjlu 1ha.r\ aaauia:: ( free

ionic form) ludeucro.tnara:.;r n: tiedsi'l lnr 1rl:fiuriutiruln{ (8d B) {uat;fi'ldauiu6n

tZ t {ufitl n a16uu5nfin1l r alaq\r (nigh molecular L'eitht gl-obulins)

n: fiedrirsru err:'s tgaa rin riaountriu iiurrul heterogenous rr a:fld{'ufi'rm aes -

uuu lennr':6nu-rafsfnt, jr o8 t zasn:iiel;{'ufi'ur{nritron€a tu t
ua:nuirn:.ja:01uo 

"'[ri 
, fud {ufi'-:za o r't lie

i'rfi'un{lrlaaa

;i',uza.rn;*ed rlie{nrulu tcJai rin tdanrn.tti, nr-'j'tlrnnj-r ,o t {'ufi'u hae-

moglobin molecule lnoorfiu sephadex A-)o ion-exchange chromatograpny 1u

nr:ttungfinoo'J naemoglobin vrili'nU,irlu 4'1l.q]n:lira:{'1fi'u Hb A |!ai nb arlu hae-

motysace lrnrSnrinlmi nu jrn:liei'uft'u Hb F (o2y2) urnnjr Hb e (orBr) $as

cqnnl:Anu'rnh[nrjrrdn:firfutul! reqa?rar hemogfobin nr:jr r;fiel;,rie].!oq'1u 91o-
bin cnain lnudn:*eo:t'u{i ycnain

druoo.l o"hain.

urnd4o derriauoqjd g.nuin rciL; rln:delu-

r+gn: ruri ralr:a-unt, M.S. (cP)
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o1n1i ! 1!u[f, rrJifhn,]1?o\rnfl :1

furi r lirdqulluieuo;Lil nutir,rnr ru'l #no;.r 6n rag orqr:finnlarnr:
?o\n$!'1 rsn"l:ornr: rnrufir rfir svirriu nT r!c,!.! uirnogrgorar:n6rr1nrirfi'l{urirsuiz
rt\r ara, rtjfiryfin 1':na1\: ao! runianr.:unnJ riuornr: " ri! x'ud n,.idr n1:,tN r!n:
frro{u3 r errrft; nriasorrornr: rnr lnrirnorurrra) arn r:dooldlu:n{a1f r flui'orrrJfrrifi-
nr:tuqr:1a9o?uu'r , rasndin, laielvrueniOn ua:nit{1fi'ulvrurofifia so\tng,:!!r$u-
mani llut]rurrrrnfru c ?o.ro,tn.rl or du r iuci,rundrr ua:lrnnrei{rla0rlnurriruldr
lufirdnrr{'n r ihrrios rJfirrfinrrra\dM iu.rienl.:!!'1fn uavrYuvr'd r fluriorrr.rfir]Bs rur{utorr
nT rltrrir.rl "[uar?rlgr rra0nnr:uvrr J

ornrt ilauur:tfirTfin,.: < 6u ie!fiunrucflurteasraqi drrlcail.tluuirro
frund.ro'rnr: rri'nJo\rnlr;.1 sni:dli'ni rounr:rJ::nra.:rnrrioai,rs\Juie r-J:rnpir ul-
fnf,rur rau{ rouis qifi'a rauo:rn, n''rqa1u1\ rQ! bb, .dd, ooo !1vl *a:arnjra\ccli
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