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NOTES ON MANUSCRIPTS

original research articles, review-type PaPers and case rePorls

will be considered for publicati.on j.n the Bulletin of Chianq Mai Associa-

teal ltedical sciences. Al1 nanuscripts 'must be original and should have

preferably not been previously subnitted to any other PubIicaLion. Prefe-

rence is given to naterlal which is of general to medical Practltioners
and resealch h'orkers in clinical nedicine.

[anuscripts nust be as concise as Possible and shou]'d be tyPed

in EngJ-ish wj-th double line spacing. They should be forwarded to the

editor, Bulletin of Chiang iiai Associated Medical Sciences, Faculty of

Associated Medical sciences, Chiang Mai Universj.!y, Chiang Mai,Thail-and.

l'he title should be Linited to a maxiurum of 10 words and the article bro-

ken up uith suitable subtitles. Black and ithile PhotograPhs may also sub-

litted and under special circr.mstances, colour may be accepted.

AII accepted manuscripts are subject to coPy editing 30 reprints
are returned to the author with free of charge.

!,tanuscripts should be arranged in this form

- An'abstract of not npre than lOO words containing a brief
outline of the paper nust accomPany tbe manuscripts.

- Introduction.

- Materials and nethods.

- Results of experiment.

- Discussion and comnent.

Abstract in lhai.
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unf,rug'

um{r rvdrfiaieuuornoooir, n r{o r arJllllrJ:T , D if Jexa conplex \i
Urulrlnue lru'!! passive henagglutination 5{!rJg ltlguftJ't! nicrosco-
pic agglutinati.on rvir uouf r rudlfialri! cross reaction fi'uuouti0*uio

r {o r ljlrrlrj:r serogroup du 6n 13 serogroups rialfi'uf bininr:e:rtnr
uollluoftiio 16o r nJlrelrJrrrrn{*lc'1uru t3o ftod1! d'[ir, nnulidmiirrg
r f,ul:a rerJhslrj1r0l nu'ir liosdi r tul,irfiali t1!l,r.rnr r?elrluou{tolriio r{o
r ljlrrl rl'rli rriufiu 1lu0 r rjai torridlfre r nloufiu si1fi1 7 r. 5 3 nu irl1l r roi
o - t:128 ur:0'.rlinlnrrn:rrnr$outiJotdio r do r nJl ral Ur r1u€{uaurjnfi rl
uru 2OO frodrrr

nr:'!0riu'l.lafia r 6onrruu0; aTuT .:n nr cr"rl fiauot lfui6n'r rn r'r10+irfiulnur -
lrl r rrjhl\Jl r0r r iuI:and.:dLi!{nu'ru rl laiu'ltrir'r 1 lunrr nleru'r uouduoiri lt
dli r 0ult:lu1u0r1riu f,o aricroscopic aggluiination rysis a.ra (l) lrro

rt6t rlerelLir 
't!1s$rrrt,r 

url3nr: nn'rrflo io$nrr r fu.r rds r o lnalrj:T strain
ir.r 1 oqjr 6ur'rleturn {r:eteouior rduli'unr:f,a rdoluso;drh lirrarurnlunrrvrr-
rou li!{rorurlli rna0adu lnuorfls conmon antigens un:lJlinoaauir'r 1 rris

coq).l.enent fixation (2'3), g.rru" specific hemorytic c""t (4), 
immuno-

fhDrescen! a."a (5)

unr:r

'.rru'llu61i,ir4uqinqlr1n

"nrelurq0frrfiu'lnuT riga

llris rlluntrl{u :.ru'r'!vruri'u r 6u.r1nJ 0 zszr

aru: rnaOanrrrlrvrd lnrluuri'u r 0urlnri
- - nrr?trluri'lnur rll;unylorrari urrlnurfutoluriu
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llnr:innrr{vi lJirqrJr;mf fis naaoruouf r qrdlirrn r,.r,jarr s
closs reaction fiu r{o reptospira strain du 1 olir'r1:ri-rrr $rcnrecaounrrld
uou{r rlldlfialii,rn !. rif.texa lunr :rrrlnr uou{uof,rido rdo r o rI ralrjrr

Tltue;ltnrrnraorr

l. r{orrrfirr\h.r r{oduhurldlunrrraro.raf.rd0riu.rufi{u 14 sero-
groups lo L.akigami A, L.austra).is, L.balJico, L.bataviae, L.canicola,
L. hebdqnadis. L. hgos, L. icterohenbtthagiae, L. j avan)-ca, L. bi trexa patoc
736, L.Po pna, L.pyrogenes, L.grippotgphosa ua3 L.ri,olffj j

2. i*!ursuosf0*rj ?illiq.rnrioadu'rri.rrtrirrfo.rr$rlflnlinrl\,,rsrryrn-
0anrrsnrJ lrr,hurlu r0ullnri Inu,l0tfruirrflu1rnrn lnalrJlrOa q.ruru r3o 

'1uuny0*ururJnlrrnrrjru our;.r: r iorr'ruru 2oo lru uold€*lria rdo raUlralrJlr strain
drl 1 lirrnnrrie r {ouin; strain dl riu.rlusrnr:'rar ririru o.zr 

'roilrru rJru

all r{triuro.r r{orJ::um loo - 2oo fieio highdry power fiercl ia rrirlun::iru
nr.r ritlefir lurllru I le. finla + r{rr dr.rfiun{,ra! 4 lu liurioariouunror
uauiOil rfirrnira{.:qariru ? tu f *u ueluouf{{!r3!n inactivared ltrr absorb
ieu rft rlorur.run: riouuilrJnrrou

, (6)
tron

L.biflexa serotype paroc. 1uo1fl1l!ra? ulu a lu lhlildud lo,ooo 9 ulu
:. drlll t.l1 rart:no! r6ournr:rru1u 20 !n. o.15 M.Nacl- rt! absolute ethano I
dr6u c't lilmrl rililrqariruros erhanol rflu sot nti.ruru 5 u.rfiirufio ros
rfiulilu{r6u 4's u,ru rz drl,l rdo':u rlarui,riiu to,ooo 9 ,ulul drlu.r r6u
supelnalant uecutr tot supernatant !1 ti! cold absolute ethanol lfrrerl
r{ufrto.r ethanol rvirlfu 9or u1lu rfiulilu{r 611 4'g u.ru a iu r.rnrlududto, ooo
g urJ I del!\ e:murcnouiru a !a. phosphate buffer sallne pH 7.4 (pBs)

n1: sensitjsed ritrfiorurwun: 1{ f !?!.rrlrro\r lor rrjnr6ooul.run: rllol1l.t
ro rlt!,rlrlo\tuauf rru ae..rl rril{ud rnu.,:mn,o.r uouti r ru rli'Inun,r:rai brock ti_
tration rrniu rlu gtutalaldehyde lila.rrl rrilJuqariru rri.rffu rt
io.l z dr1u.r trdrr|n 30 lrfi ulsj-r1j1a pss I o{,r

6'rlifiqomq!

lun1.rnl passj.ve henagglutination 1i nicrotj.ter system 1;af{*ld
alsoru iru r5; r lo;u;rto'run:ua: t {aqrluir 0.o25 !a, tta: )t sensitised ria



?. lrn0nn,r:u x; r 0o.r1rri

d I) orLrd I un'r1nri 2525

l6aaunr 0.025 !a. incubatef4' 3?' norsture
lrug hemagglut ina eion 6*ldlf rirer r:oq

chanber ii.:1i rz riells 6soruara

n Salr nnir 6oirliaraue n

4. 1!n'l1i 1au ic aqqlutination lYsis test tMA)

rhnrul6r rr.tgruto.t t.tolld Health otg.nizatton 
( 1)

A On,1.tYt i tO {

lunr:ur dilution d.nrr;nl rfioltilun,r sensitised rrin r iaaual sn:lau

lt block titration 13'r;1{ dilution drs 1 lo\rtoud I a1.d I ilgu'l i l'urroud€{lds

L,bitJ,exa tui.oou6rou{i dirurion r:32 rrlr:audqo (ran1lv1tlaolLil iuaar I

rolo\tn,rlin!1 cross react ion': :lr ;1\ rroud' l rud r n sul l ri l'u rroudd*ldo rdo

ra ltc1 t1 strain sirl 1nui'rr:1f titer I!5.1'2 rhuru 2 strain, I:256 t'r-
u1u I strain, IrI28 litJl! 6 slrainsr I:64 ihulu 4 strains $a: I;32 o-n I
strain (i1':1.!fi I)

xan.1tn r?rflolJd*ur rn{dn''nir r 0u1rn r a !1nalJI:04 qiu,.)u l3o :ru 14u1il

MA [a! HA xuirlfraurnlnu MA 4i. t,tu $a: HA 74 l"]u lrloirguei agreenent

7r.53 (n1r1\fl' 2) 1aui6 r'te nuir0*ulfraur nfi'u tdo strain ri'r'r 1 i'tdf,o a'-
icterohenorrhagiae , L. gr ippatgphosa t L.carticola, L.bataviae [ai L.hgos

n,]ri1.)lco!{t$nu nf,t,.tnoulnlrt6sa riu,u 2oo 11u lnuai HA liraurn
f'rir g 'rru fiarOu a.st (rT:esd 3)

lrtrri
ain{on1i?lneo\ c ross .eac ti-onrr 

", 
i.tuoufi t ouvr'fifi n'l ic'r n L, b i f 7 e x a llu

uol{O*lrio r 6o srrain du 1 1nr.:,rsid l) uansir toud'r ludafiol ri! concnon genus

sPecific antlgens ol $ag1lnsron1:nnaosr:tfiuliir1u:rud1{rournfiu MA test

rclfntruenfiu HA iru lsis 9:t ua:fsnu'ir til tes tlfrlaur nl rnn'i, MA Eest

17.51 (nrrr.rfi 2) lun,:rrrtaoufwtjr HA test fnc;1li titei qsni, ue t""t
unrj.ulunr:ni cross reactions dl antiser,rt lriqrn immunized n'l;n'ro t,.tlJ

.,1u\t'llJ?o! PaIit ..e: Gulasekharam(?) 'tau.t'tut"t ]iA tesL l:lrilratenfil ge-

nus specific antrbodres rt0n rgM tta;lutrulrugo\ Graves $a! rai"" (8)

urn\;1 rdoiuia r{s r erjlrolr.l:T rljjnr': rfiriduss\ lgs rrouii'uafiti t.rnnT rhnao\td\;

i' r--
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i111\d I uaaunt: tfia cross rea:tion ljo\
antisera

ItA tesL fiU heterologus

Antiserw serotype ItlA tiLer
'1 .

HA titer

Leptospita

Leptospira
Lepxospira

Leptospira
Icptospzra

Leptosptra

LepLospira

Leptospira
IEptospira
Icptospira
Iaptospira
Leptospira
I,€ptospz ra

icptospi ra

paxoc

gtippotgphosa

hebdonadis

Pamona

P9rOgenes

baLlico

Javanica
wol-f fii
austra.lis
akigani A

nyos

canicoia
i cte roherorrhag!ae
bataviae

I60i)

400

d00

E00

800

800

300

I600

800

800

40t)

800

1oO0

400

512

l-28

L28

64

I )A

256

64

64

I28
5L2

32

test = !(icroscopic Agglutj-nation lest with holplogous antiserun
gesg = Fixed Sensitised Sheep Red B1ood CeLl- Agglutination

n:rluduoui, 6*rdui;i'rnrrcfu I q.r;1ur !u rluuto.:I.: n 6sorqriul liir u.rrr{{llf
muenfri EA test riou ua:1.rni, MA test drrtinrrcltr serorype antibodies tt,t:
r firduarunl.r d'rrc riju rsc r 0udruliirli rir ril,risfi'rf HA resr qc?re u1un1.rl0ldu
1:r r nrJ1rllr,rlrOllif,n jr !,rA tesr orjrsl:6fi nr r}iinr rinu.rorir.rav rEuaiold fid
rrllrJnnlfurj{r1i

rrnnrr*nurlu6ilautJnf, th!?u 2oo :ru yruiri rfiurr g rru niru'u d1f ti-
t". l.rnir I:64 (i111\rd r) f,rrfi rirer tr64 ccrflu tirer dorurroliuunau

l,!A

HA

rJnloonmn{dr.rf ul i lunr0d r rr: r lonfi nao!1fn f.r r 6ur



t
I
!

-:. rniinnrl[rnr; r{0!1ni
fd t5 sfiud 1 rJfl11i! 2525

rrrrrd 3 u6tr\relnn11i.!?1€*lau nh r'1u1u 2oo rru l;ulE HA rest

HA titer 11U',iU

Lt2

I:4
1r8

Ir32
Ir64
L' LZ6

b8

2t)

I7

J)

30

R

I

TotaI 200

0l r'ruru rro firorir.r lau'16 uicroscoplc agglutination test
(MA) urslt Passive henagElutination test (HA)

m:r.rd 2 uarrnrr l rltw rflsurerlrJn,rrtngr6$rrnaudarai, r 0u1 :a r erJlrdrJI r -

llA test HA tes t TotaI
Pos i tive Negative

Positr-ve

Negative 54

4l
89

To tal 74 56 130

t agreenent = 39 + 54/L3O = 71,53 c



l3{r'l
!
2 BuII Chiang Mai Ar'6

vol 15, llo 1, January 1982.

r onl1101\tG\t

World Health Organization. Current Probletns in lePtosPirosis

search wld. Hlth. org. Tech. Rep. ser., No 380, 1967.

Stuldza, N., an<i Elian, M. Comparative study on differrent strarn

of L.biftexa as antigen for conPlenent fixation tses! in lePtosPiro-

sis. Arch. Roun'. Patn. E:p. t'ticrobiol., 20. 33-4Ir 196I.

Tulner, L.H. L€PtosPirosis II Trans. Roy. Soc. Trop. t{ed' Hyg', 62,

880-899, 1968.

@x, C.D. Herplysis of sheeP erythtocytes sensicised with lePtotPl-

ral extracts' Proc. soc. Exp. BioI. (N.Y.)r 90, 610-615, 1955'

ttlonsakdi, S., and Potila, IJ.1 The diagnosis of lePtoEPirosls by

fluorescent antibody technique, J. t'ted. Ass. Tbailand' 55, lilo' 2,

r0I-104, 1972.

Chang, R.S.U', and }l,cc@b,

(ESS) fr@ five strainE of
4dl-489, 19)4.

teJ1.

2.

4.

6. D.E. Erythrocyte sensitizing substance

leptoEpirae, Ame. J. TroP. Med. llyg., 3,

7. Palit, A.' and Gulasekharamr ,t. Genus-sPecj'fic lePtosPiral antigen

and its possible use in laboratory diagnosis. J. clin' Petho', 26,

7-16, 1973.

8. Graves, S., and Faine, s., AntilePtosp j'ral agglulinin produced

in rabbit., BulL wld' HIth. Org. 43, 579-587, I97O'

'-:,,*]i, lll r' ,..,.,8--,:



e. trrr0anr:unnri rdurrlnri
Sd 15 orivd r !ni16! 2s2s

ABSTRACT

DETECTION OF LEPTOSPIRA ANTIBODIES BY PASSIVE

HEII{AGGLUTINATION TEST

sichon songslri M. sc, '*
sanit Makonkawkeyoon Ph. D. 

**

Preecha Homchanpa E. s". 
*'*

The alcohol extracted antigen from the Leptospira .biffexa was

studled by the passive heErggLut,ination test. The anligen sbowed broa-

dly cross leactions wj. th 13 antisera which produceo by otner serogroup-

leptospirae. One hundred and thirty sera from paLient suspected to be

Ieptosprosis were tested by passive hemagglutination using the extrac-
ted antigen conpared witl1 tjre microscopic agglutination test. The re-
sults showed Utat the extracted antigen might be used by passive hema-

gglutination instread of intact live organism by microscogic agglutina-
tion. T\ro hundred nonal. sera were determined for leplospirai antibody
by the passive henagglu tinaEion also,

Thj.s research was supported by
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g u"fr nrr ni c A r p y r0 BA cT r R ui T r R rTr s lul".r r,rior rt u.rlr,r r

6rUvi ar! nu., M,s. (Microbiology)

or6:ri riqo:u evr.u. (rrn0an,rrunmd)

unf,rrdo

nr:ai:erurr{o CanpgLobacter fetus ssp.jejunj fl'rfrulrrnq1o.r
enteritis 1inlarrlrlfunr:rtrrruuafi r ludriol rarr.r r iuorn r:du 1 lurrrl
$r;rhro'rforrr{dtnrr rrn{rhur'ruru 230 au dlr fu nr:r rrqlnurlul.rwur -
urrurr riu.,rlrld ur:r.rn5nriouriu$r;ur: rin trnlar{u.r1nrj drrl riuhnrra.r:el
t0ur:uctrer 6 rlov #.rui rlou rqun.ral fir qarrg n,1. 2524 .[aun,r.:1i

oen, : r{ol rdo r onr:drJ{rrJ1.urr11no1fi 1i?o{ sklrrow ga:1ril!nrr rrr: riu.r
dq-O! 42't luur:urn.1;so\r 5 - IO t ariuoulaSonlsri riuren.r 48 {ie -
Ill tdrrre:uunl{o c.fetus ssp. JeJunj rrnqrle: vrorr{thul.:r,rio.r jrrr
dlmur:auan riodlirrn{rhuriu,:u 4 l1u nfoiariuioun: :.. ra {rhuao.r.:ru
urnr[umrnurn rfir uo;{rhu6nro.r:ru r 0uv.ruuri! o1q }9 ra: 22 € {J?uIn
:ruul;rornr.rrosl :a rdolmnq0lnr.rrito\r campylobacter 1u{rhunrjldtn-
urlu rlli.nlt r 0u.rlnrjilnjrdtlln.tl it?tlu shigella (13.4d t), Salmo-
neUa (I2.U t) nto Enteropathogenj.c Escherjc}lja colj (5.49 t)
r Sutrsrrn ofir{.rdrLirl r 0udr:ios uunniofitrrfur r 6ofvrnqrrr::r:or {rhu rfru
.,rru rh;riluf,ortflrJlnrr

u'll|'1

lufolr-firllln r:pfr'!n u rfiel rJ nrr rnry r{u.r rdorrnqol..,.r;torr{rhuCIIornr t
fo.ojrl fm:nnr rorr:.t{oriol,z arr.r rf,uolrr: rdu sa1mone1J,a, shige].Ia, vi-
brio rlo Ent€ropathogenic EscJ:erichia coli (ainlu{rhud r$u rinorqi.rni.r z

O) rrirriu uiur.oe{.rrterLiru r{o orrird #s 1 d{thucornr.:rio.r ir s dsom r iul ttl ri-jr
{rhuln rnqrrnnr:h r{o lrftl :r drrrfu nrtor rnf;tnrol uunft r lu ubnrrndd.rluua-
fi tlorrr.rfr lti,t caqrytobactel fetus dioso, tfunrr ur: rde riuf, rrnduunnir.rlrJ

ara'irnlrOr'lnu.r lolrulvttJ;1tri lnr,ivrurfiu r6u.r1nri
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sneep blood agar xf!;1uu1{Orut : poltElyxin B, Trtnethoprim u,a3 vanco_
nycin lilfuUufwr: rr?ryrlulrtorr r do rj::lifilud, 1 uo,:rrr r fiuoer rr uagoriunr:
lrr:rfulluanrnurnioldrrur:rudu 1 rtiu luurrlrnrqdll6on0rruriou 1 (5 _ 8 c)
uncnir rnrs r{r'rdgom6q'r 1 t+z:l yr.rtia.rur:o uon ro.r tdo campglo bacter fetus
ooni,rngrl,rl storr{rhud6ornr:riosir.rli.irufu d.rnd.rr r rnfuriJi.t ru,r ln rnfLi.r l 1irlrutrnr:errur{o c. fetus luqtm:;ro.r{r.}ru rCul-rndl lau ButzJer ue;{iel-
o.r(l) r,ll,ltouun c. fetus ssp.jejunj li s t lol r ini.oriellurJ:: rltrun_
rdurl qr: 8.b t rol rfni'ortir.rlu zaire, orr{lnr(3) riru st<irrow(2) ."ro.,
nr:nrr{of z.:. t to.r{ttrurio.r.jr.rlu woncester :trnli,snqu ugnltndil!:rurrru
nr':n:rl v r{sddnua.rurir rdu fg.gr ro.r{thurio.rieslugereford 

'lr;rrldrnou(4)l-t t tsr rinrio.rierrlu Rwand.a olr{?nl 
(5), 5.1 r torr{rjrulu rau i r o i, f, {!_

utr,:n"t(6), 4.9t ro.r{rhulur:lunnnrr\so\rfnflo,rJ?n1(?t, ..; : 
";,;"ial jenlrsrotrn'|", 

n"u,r",.r 
(8) 

, 34 \ 1ol rinrio.,r jr.rror Johannesberg (9) 
. !{rg

z.r t to.r{rhuioli.rluduonu ( 10)

rn'i!o:.urr duf.rrrndlio.r;u r nto anr.rn.!ort 
(1)

ulol{ornlr r iu.r rdof,,n (2)

linft {rhulmrio.rir.rdlr{unr':r:*fnurlul:\rur!rflra: r0urlnri d.r rfiuI :.r
nururndlnqidqrrlu rtrnra rn0orolur: rudrufu 6linlnrrn:rc rro rc rdodorrarrr,
riuortrrdul uid.rlrirautrec n1 campyJobacter fetus 1xg oriuri,rlininrrnrrrn,r
r{or{aruliliru pr;irlr,rrnn:rcru rdo canE)gJ.obactet lufr:rgrr fiae:rcl;;inr:
r:tuT r{od l 0u{\rJ,z cq,rluris,rrJQtihnr:1e€rfu ur iolrJ

IlSurs?lnL

ii'rriu:rtgmr:3ue! recrat sh,ab lrn{rhul rari'orierrrf.r rfinuw{lnqiliri.r
r*rnf,n{rhuirrl lulrlvrurrreua: rgurlnri $agur\r.rudwr..nquriur"rro*iu"",f;n
{.rl{r rdullnlj liv'rnrn'rnrr rn-rcnr rdo caryyJ.obacter f etus a;luldi.unr: rnr:rr
r{odol'rrr, .r r i'ornr:du1 dria.r r$tiln rrlrdr,rnuiafi0sr :r. uarr0ur1n, Inunr:li
llac Conkey agar ur! Shigella-Salnonella (SS) agar t fluorur:t',lnfuuun
Jla salaoieJ.la, sdgeLla rrlo Enteropathogenic B. coJI u13!{ setenite I
broth rtuornrt enrichment a'rnfuarlulqunrt rrlqlltorr Sallpnella $t! Shigella
tfiurrer 18-24 n.!. riou subcultur" ioesuuorrrl ss agar ;?U

rlnrJvnrr r rcirr{o Caapgt o} acter fetus trnqlrrr;tol{rhu lilior_
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u1t selective dl iurJl.rrrnorx-t.rlo! skj-rrow(2) alrrnuui., Blood agar drsl
lfu Caqrylobacter antibj.otic supplerent (Oxoid ! Vanconycin 5 !n., Tri-
nethoprim Iactate 2.5 !n.r ua! pol),Dyxin B 1.250 i,u. ia5O0 ln. tolor-
rr:), ur:erellfu campylobacter growth supplenent(ll) (oxoid I sodiun
pyruvate O.I25 n{!, Sodiun metabisulphite 0.125 nfu, $r! Ferrous sul_
phate o.I25 n{! ;o 5oo !r. lsls,rir,rr) d.:l:rieulf r{orun.ruo1n1rl;fi vr1!irnr:
lu{otd! s-ro t rrriuoulaionlgirlolu canate 1ar lirru lau inculate dqom-

{! 42't r fu rrr-r qe {iel!.r uonr.'nr! !r{1! | doe.:rrusrrrrrie d'rlldsri.rr:rur1,i
l\irott€1n1: Thioglycotlate broth (! O.I6t agar) dlrruffu Carnpyl.obacrer
anEibiotic supptenent uirror r{o rfiulitlu{rfu e'er fr.ltu $ir{.! subcur.ture
riorwurruo,nrl ca.npyLobacter Brood "g", ur; rl r: r {u.rlucnrn l iurfiuioLj

lrrleito.r rfauu Mac conkey rilo ss agar da.r{ujr riu salBonerla, shi-
gelJ.a nlo Enteropathogeni c E. col.i uilrlarour{n?u rrrrtir r a! ulc Serolo-
gj,car test io drllalr€ni lrtryr.ruo,lri,rt canpylobacter Blood agar tnlrlei
1fr'rlrnnrou oxidase test drrl al rlfhfreur nfi'rn.rrvraaord u'rlariolinll rCor:rr
qldtfnrnr;'o.r r{o uecnl rret nount Inu1dl rniaunurilntiu rio.r2i.z u oil ilF
uersion objecrive rCopn.r: rrdoldrol rdo d.:i'r r {ofr.rll.r: n rrlqliuuo.rnr: c"r-
pylobacter blood aga! rdo rnr: rfu.rlidqnm4!1rr1 (az'o) lfrruenltl oxidase
ue:flal.iolnl,rwroele lrJrauir "iu 

, nau. , niuudliorir.r:ra rir norgf\rulufur:n
liirrfrr CarpyLobacter drrn,rri rinr specj.es ut; subspeciesro\t Campylobac-
ter iufu oriunr:mralnrqmltllnrs€e r a6du1 

( 12)

rrniula1r0drgr{uir r0u c. fetus ssp. jejuni dl rflulr urqlf rftrr

1I

enterj'tis liluru r:rdu uilrl'rnr:naaouarrlblvfo.rrJfiufinr:iourirulr0ntiarir.rl
lau'l! standardized single disk diffusion laoU Brood agar r0uornr:rlntr
rnlauarr:rhsrc rnr; r{u\d 37'g lurrrurnlrto\ 5-Ioi co^ t0ut,rrl 48 . ti r
mn'lirrrforJa.r.tulrlrru rflu!arrlni,rrts.r rnhibition ,on" iu",rr,r*""rga,

fltn11'tito\t

rtf\tt.rnnT r rn13d.oilr:rtuuorlr.:
42'r luurrurnlilo{ 5-lox co, rf,u |?e.r

Canpylobacter blood agar flS-t$
z ,iu ruirlale0to.r Canpg Tobactet

fatus lrntn: r fiu1n rlnriou fnr;uuruiuouLiurjuou uiur.rmurTu{fi1frIa1r€nrl $l
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tou!1u!ru1rr 1J!1o r-2 !!. i''nn,. rJDlcnirlss1 ol atr'i'.rn6ire nuir rdofiadiarn5l
rudou:r rnltholrir nlor€ulrJnrroe rnfurful nlsrfluriuurr (ftlamenr) l1n wer
rrount ftrn1 rf;u r{o radaulnril r ruuurn6.rnerltbr usnqrnlnlofirs,r rdoqclfe,auen
fiunr:rnrou oxidase sie ii\lflntJlnfiu caralase ;1u Linr:nr: r rJfiuuurJerrtJ$nt u,r

nlonrrnfu H2s 1uo1ri11 ?ripre sugar iron agar !eu r do'b,iar! r roaeruiirr o

n1lallaul6 oxi.datj,ve nlo fermentative ur'arlrro reduce 'iu r nrn r fiululrrri
ur;tilaurnfiun't.rnn{o! Hj.ppurate hydrolysis test 1riaiaauo]o methyl red Bn!
voges-Proskauer reacrions r {oLierlr r nla,ru rlarf,u niaqrio irn:tri1iO rrrn
nru-rrn rrlqlif,uua1 'tt Blood. agar, Brucella agar, Mueller-Hinton agar 1u

enrr:d05sng rrurioul lcas pak ja! 1au :1rcrn caratysr ) nloll candle jar
dqanr$ 37'r u.! 42' v uilrl rrfqdqorxQ! zs's 1u rhioglycot lare brorh r{o
r: rrlEilnirnrnri',orrr-rraqlr (uuu Microaerophile) un; rt?qfi{l'qom40 37' n $e!
ae'v uriLi r ttrgliqom4! zs'g oriu rdoduunl irrn r{rh u rS.r subspecies jejuni (c.

rrlqli'fidqna,r4! 25's un:lfraaufiunrturoor liippu-fe tus ssp. intestlnalis
rate hydrolygis )

rrn11f,h'!?inl t6o Caapglobacter fetus ssp. jejunj aeulrjfiunr.:nr r{o
riol'lavrr{ riuorlr:du1 d r0uar rntrtorrl.rnri'o.rir.r lurir.r e rn'ou 1:;nirr rfiol nqu-
arrw 6r rlou qmar r.s. 2s24) ruird.rriu:.lrqlrr r:torr{Jrul r oias jrrrc'1uru 230

n! (n'\u 66 i!, xQ\t 9I a! $a: rfino-lqri'rni.r Z s.ru 73 nu) nrrlnu rdoriol:qrn.r.r
riuornr: liuri satrcnerla qiueu 29 r,tu shigel1a riuru 3l t,lu ua! Ente-
ropathogenic E. co-li t'.ruru 4 i1U $n3tM:ouun rdo Canpglobactet fetus
ssp, je juni lirrn{Ueuriuru 4 i1u rrn{rhuri.rrla 230 11u hlo6lr rrfuiouac

1.?41ru z'rruurnriuiisdt":"rq"rr::rrn{rhun'rfrurrrn c''rlrl r nqurio,.rrftJ$r;uac

tfin uec z trurl.r r fiuqmrr:rrnr1'1uqjd!r fun rrr rrc tnrn1u1,r s alruraunr r6u.r1nri

lglnr:ru r{o c. fetus ssp. jejunj rdo r rjlur rfiuufiuaranr:rv rdoriol:nvrrrr
rllornr:du1 t'iuunli ar forrilQrjtn.rrln0t?yru,r r .uart0u'r1ru lurir'r r snirsnrrln -
nTf;ud,rlilrlrrlilure:r.rd I ur!(nnl.rrndoua,rr!1eso.t rfo c. fetus ssp, JeJu-
n: frr e murlu{ iou, irulesnrnrrrir.r I liularli1lr1r1\td 2

!nlqrroi

ludrur:r'rrerrn-t canpglobacter fetus neurjfilnrru-rrdoriolrqnrsrlv
o'rnrrdll fiu rfludr.r::nir.r rf,ouxqnarrwdr r flourlararLdloqjlu?rr.rq2io!,rioffuqq lu 6u
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r €uqgdomru{.rni's{ielunir;uraliu'ao1 lurie.r 6 r f,olfi.rnj.rrfiffncrrir rli,r
gerla r fru rdodtunlf,joulrndqr (13.48r) lauronrt siigel.:a f.lexneri
species dsunliJoulrndqa a'rnlu rdoriol :ru.rl r iuorr r.rdui r gu salmonelta
to\t\l/1 (12.17t) [eg Enteropat]rogenj. c E. coiing1.,11119 ,i rru lrn{rhu rfn
lorqdinir 2 0) r: rTU (nao s.4or) drlun-r:inurdlliyrinr:n'rlnr,doeru*uid
lAt Entelotoxj-n !a0 dtu CanpgJobcter fetus ssp. jejunj r:errruluqr1r:;
to.r{rhurhleu + rru rrn{tJrurilrua z:o r.ru (xlo 1.74r) d.rrlui.rqrllnr rrinrt
t'!?tiuc.fetus ss9. jeJuarlu{rhun{ldlnurli..rnritrioulrn rds r fitlulftJ nr:r.rrriu r6o
riol:rdu1 rtsdo* rfru rn:r;eilri,rrr rrq*r., c rlra'1rtu!.,rr n{rieadlairu,rn{ rfu{rio{lu
duorun d.rllou rf,urirulaned'r l:nrio.r irrrd$n un jr:urorh crljnfidl rr.qrj,riln Striger_
ta do*un'iIrur r.:rrnde0od r {ouqrr r:;1u{ufo'rto.r1iielfi'u 6snunr r::u,fit{dor -
ftrlur;ouair rf,urfiuli.iruuec rdo.rr.rnlurarn rdodi,r irnilfrfiane:ta rdod\i.irunie
r{sriol r"'r-r.r rino'rrr:du1 d'rr:u:dr'-rnr.:ai rr"nr rdo r fur:u:fi!nrr r;u''o.r1' a0;
oqiieo oriunr.rr:1i6n rrrlrrrnr r{odoIravr.r.r r iusrnr:1uti:.rdr,rt to.r0iru

odr.rlrfi'u*rnn'rr11:rraftdnorgnsireliir 1uu.,rrr rdsrior.,rrn.rs rruo'r:
th'rlf rarl:mio.ri.r d': r0u rdodio.roriu?tnr r r rrc r {u.rraldern or.,uaedu c. ferus
ssp. JeJunJ rf,u r6odmu-rror:liu1;rrnU.rgrrrnrlu rtr{.,rnia rdurlnrirdu{fu d.rml
$t risdnllf rAr enteriris 1ifiu1anrt1ntu f,iurir inrnr:nu.:n r itrlufitauiuzrrorrl
r0o 0(13) l.nrluq0lnr.rrinrrnla{.:dru jr r{odgrullilc;rurrnluqaar z {u l iririlo
nern ur;{lnqilllunirelr rrirfu Lauun rdodlirrn{rhu a.rru d.r z.:ruu.rnrfurf;n
rr:ntiuraor Be:6n 2 rru r fu{rhuvrur,rjl u"q t9 0 uos 22 g d1n{urtud.rnr:gr.j
r;rratosrradlLinru$riuou uio, rrniolurs rrsnrransa(I3) niuon i..nnlicrrl il-
o.ron'rndl(2'8) niorrndririurrroarirsl 1r..lo.snuli(2,r3) u*ro.ou";";;;.l;;
ornrrntocuil, ul d!rdotlririlou(13'14) drlunrrflnrrdnu-ir{rhur-,u:rund.rdfu,rdo
cepyl'obacter lrjr;'rrirrioulornr rl i uornrrrJrg r aiuhltorr[a:s!r riou {d-l rrfrr a

:ru lornr:rorl r rurav1'i rf,ur1nru 1r os.rnr:tirl rJdrrrlu {'}u rndrftiuri rJrario.r qr-
r:cir\ 166uq,,r ue;vr'::.rulornrriduli or r{ur rhafirrrl ua: rioy rnfiu dsr,ror -
nr:1ru:wrnlu rf,nur:o lrrull rfnnr.rr riu0fu 1 r,ra rdostrn r6uritr,rn rrnnrtilnur
ne{ tqraali la: rleoing (lt)

irornrrrirulnqirs.rl :r lo rio.rir,r

d{lnBro rnr:las{rh u r indln rdo qiueu 3? :ru rn

shi-
I TJiJ

fiU

(3ot) sr-rlnnl tr:rtjruru nujr
(95t) li laorl frariorr (60r) urr o.rr{ur
otjlu r nnritnnLiioulornr: uaa.r jr?r ;il

fl--
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l,tnren l.:radourrr,rrlhsorr c, fetus spp. JeJuni fi.r e aruf,,udduonti
rrn{rhuiaurilrlrfif\ f z tOa lrui! single disc diffus j.on lr.rir r6orlnlr*u{
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EBSTRACT

INCIDENSE OF CAI{PYToBACTER ENTERITIS IN CHIANG MAI

lrnchaLee Xongfoo B.Sc. (pha!m) , ltS. (Microbiotogy)
Anusorn Boontilart B.Sc. (Medj-cal Technology) "

The incidence of Campglobactar enteritj.s in comparison lri th othcr
entc?ic bacterial lrathogens lrts assessed in Nakorn Chiang t4ai Hos-
pital and I'lother and Children i{ea}th Care Cente! at Chiang Mai, for a
s lr-rcnth period begining in l,ray, 1981.. Al1 stooL slecimens frorn 230

patients with diarrhea vrere routinely cultured for Salnonellar Shigel-
la, and Enteropathogenic Esc}lerjcit ia coJr (fo! only chj.ldren under 2

yeers o1d). such specinens rrere also cultured for Canpgjobactet fetus
by a Ddification of Skilrorrt s selective nedia nethod and incubated for
48 houts at 42 C in 5 - 10 t CO2 atlpsphere. CanpgJobacter fetus ssp.
jejurj was isolated froD 4 patients for an incidence rate of ].24 per
cent. trro patients with carpylobacterios is were new born babies, and
other tro patients rrere young male adults of 19 and 22 years old. A1t

Patiants wele syuptoEatic. However, the incidence rate of Canpylobac-
ter enteritis (L.74 t) nas lower than those of Shigella (I3.4gt)rsalno-
neu.a (l.2.17 t) I and Entelopathogenic E. colj (5.49C) , thus it is not
necessary to culture and identlfy C. fetus on a routine basls.

Dcpalt&€nt of I'ticrobiology, Faculty of Medicine, Chiang l4ai University
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oqa':ri qryo'rrl rr.u, (rua0nnr:unuril
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r{ouuaflr!u a r0di dgunlri'rir1 drr niisdsn:rroo,r {rJeu1u1:,rnur -
uraulrr rdur!1ltj liuhllaaouarlL'lrlaulinrrlufarrrJfiuTnrr rCo illou rfluufiu
2 'linr: : (r) 16 srandardized singre disc diffusion 1aultiuill,riru
l a0nfi r n tuu{u r o.r d.rl ii lr n r.: m; aou q nn rri u ie jr 0 tJ: ;ivr t n r n fi r riu r f, u.r fil uaiu

uld{otrnulEn , se:'(2) ?6 .lgar diLuLj.on d,r'titliu rlq.rf Cnr 11f r ule:ar.r
ftrne:yraaouluf'\l0gf,n,r 1 lan..:rnaouyiuir l! egar disc di,ffusion rclf
r n'.tbihi in'u16 Agar dilution firiordonaaoufi.u 16o StaphgJococcus auteus,
Escheticbia cd.i t11a Haetophilus inf fuenzaedrr rGr rdorrrinr: rrlqrru-
1r:errie ua:rioluillnrrraaoulttljsJ.,sqniorvlniiunou oeul6 Agar dilu-
tion d1;!5uq\t,J!nrr laueanrrl r riltiur: osurilulad flrld!fi.uorrrral ln6o 2

rrr, riltiu nilftj::ndair1i.i.ru ua:ti.ro,rllurnlol Ino:.,r1 . _ repl-icator
uvr.rdrlurTl deurnilfn r':vraaou: ra r ir arlr:nvaaorfi'u r dol rir aruaruf;'u f uon
rrnd*dl i6.r r 0u guanti rative *n ! d1!'r rnrodor./ nr rll r fi'u rdorial r nrlmOnd
flnnr:'ufil rdo rejsseria gonorrhoeae i-tu ofui 6156.r rru r:aufi.rrrunnaou

'rrl1r d::riluf'o.r{rrf,n r:1noi1 1i' urii'ororfiu r drrriett'{!ne eroiurryr ruua;
d6,:u rCo'r,runalorjutl a a rq .;

r6ouuafl rlufs a acdi fi.ro,:1rdo uri'ruladnr ar usgndfinul urinuj.r
s. aureus nnru*'rui'udtlour rf;u0€ndulrn nin{u r. coti drr nrrl ria urlun{l
o;01unfu1alsif, uif,sor uoufiOa6u, rqrirdanfiu nlo naou:lrdu0aDe !1n
d'n r. gonorrhoeae r{u#ourlun{r rfiuOOoiu na: l yrn i,rrTunfiuu,rndu ainir.:
H . i nf I uenzae d.:ns1rciour;'ru1o0rr1ntfi nrif, nur .

utm'1

arrll rtovguag r'!uio,r i'rul afirdl! 11r e:llodolrlufosufrrifin r.rlil auorifuuln

aralt, lrirlnu,r inE rtfi htli,rdi i lr rivr ur a-u r 0u.r1nr.i
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n1:1nqi1 Z i! f;o Dilution ue! Diffusion teste aifi5ul6d0ul1{lr nlul,rlrjr:li
!o \t;s\r rstln 1?tir \; liurinf Disc drffusion method I i:.rr I flu,t6n1rdi1u f,3i1n
:1i r!? recUr !nd;drliiru orirslriq.rll!{!fttudio.rn'ri.rfirrrrerutJ:snr: ue;rrdli
riu rf,urt gualitative rr.irriu ues\jarl, 1ofiyidoun,1.1ll':rfu rdoriol r'1ir1rugn 6u
r srr: rf,odlnr r r rlry rlulnir ofufo.rr&rTflnr:n aru uri'r1uir{d:: I rr{\rfiu l0urrxrrau
i1ru1?1lu16 Agar diLutio; drJ{ur.J1l16nr:1i rnlr;rufiun-r:rnaoulus rld:srltort -
fo.cr$Tln rr laufrrstJa.rur! rni0m1nl!ro\, aucJtle frloonuwlif,.ru;O i .i. t95r
rdolffI:.rnulnr Arfred rJr: ryrrooa rm rtu 

(1) 
l6dc;rnriurulruo rrr:udrdrru

ur tnlo tf,urt z rrtu rriliu n'r1rir};nuilrliiru $ncrirli rrl{o{ai}r,hJ inoculate
r{ouwfrlsir r:n'rlrirrraorllirra r{r{u l rur gl!frJsruraoounrrrl.rluio! ArItn1l
rnql 1 ri

sfunrrtnudh.t!{rqrJr:e.ridr: rrltuu rfluul!nr:nrsoumr:llr :aajr.rltdli
rh;r11ufou{Olnrrlrir'hur ftqorurrua: r{u.rtnrj ds rfuf d srandard.ized sin-
gre disc difeusion(2) fiu,l! Ata! dilution flfrtfur.4stonrryrrrouuie lrurn-
torifhr$uii r lu e r0dri d.r r0ulrururol rfourie :nrjuduunliu'ourrndlritrn rror {rh u

urdaerul rlr;urho! uonr,rndd\r r 0unr : r flrlu r f, u! : :finior ro'ru riuurirulrfnd
rrlur6rli ro'rfiuurhurirulr0rd{orrrrul9r rr:n,rfii:rn.t.!1lr'ts#oro.r rf,ouuafi rfu
f.r e rOdi riourirv$inn0arir.r1 iru

lgfur;En:.
t{osuafitlu. 1ft Stap}rgtococdus au"reus, Escherichia coli, ejs-

seria gonotrhoeae trr3 Hae@phi].ua intLuenzae riueu 200, 20?, 33 ut:
oz mufui mue'rftr uunlir{r 1 6rrndrj.rr:eri.rs 1 tos{rhudlr{unra:rrlmn
tllr.norurruar r0urlnri r{onowodiu:n 1f rfiurionliuu

lir{atrprflrilnrlJu r6u rinAl r{ssosld;}ifl rfiuafonlilu c}ycerol broth ur!

srant dqu$ {'t riounr:rrror,qnttlu'rur rn13!lrr1u

ududldqnng0 -20'g riolnrrntlovu'rur rnrsuue,ru chocolate aga!

oln.tr'rncou'|2lJl?. lau1i uueller-Hinton Agar (MnA) ro\r Difco (pH

\ 7 ,2-7 ,4't r fiuom:rrrorarrllrtol Laureus ue-- E. coli un:1d trySrticase
8oy broth (BBL) rfosrnrr rnmr'rn{u rrr:ur; rtsrr.r rdarilas.rli\irmuiu trirllu
rrlil!nr (Batira suJ,latc standard) l'ulun, :mlrarre1|Jlrto.r N, gonotrhoeae

Trypticase soy agar

Blood ager rdolfuu\rir



1. InflO.fl1rurmJ r 0u'r1nri

6d rs ogrd I yn1.'qx 2s25

$n! H. influenzae 1i1.1 1rilio.rnrr Chocolate agar dlrj:;noriru: GC Agar base

(Eiken) 36 ni!, clucose l,.O nfu, Agar 3.0 n{rJ, iintiu 850 11., rlonrs\;u
50 !r., $r! @ suppLetnent 100 !a. (Yeast extract 5 nft, sodir.ur bicarbo-
nate 0.15 n5!, saciintiu LOO lr.) uatli Braln hear! infugion broth (Dif-
co) r{luotnr': rralslntu r T !$l; r{oms r dorisao'rlfi +iarrlrju ryi1fi'u!1rr!1u

93;*1"0.. arri'ruln0nruur! rJr rflcr n rdoualvrl1u Potency urjual u'rm

a:r-ruirolrrrcrrudrrurvlr(3),,{o".u,iuirurilndurJ:rorrnrdo rColicrnrfu rrtur
urhurirulr{nur!rilu! Agar diLution

(n) nr': r rluuurhurirula{n . 1;o1inr; arunlo\t whatnan ruoi z dtrri
dnnrrjodou reiru,lr0n utrl r r tr: r iuuniursnar r6n 1 ieu rn{or r t'r cnlltr1ld1;ludign

'rru liuehrn::a.runa! 1 tu"rt liuirqurinarr '::lro6,7 nl . u6rylnrr calibrate
nlnjrau::1rihurlu I ueiu d.rnui'r11ir.tr:uro 0.05 ln . (nlo t ur. io 2oo rlh )

uirsurilrl vrdlrrr rtrruu:.r lra:arura: r {oqr':ir ur":a: nrud rn!rcE! liliarlr
rfiiu 1L1a:nlu rlo q0r/ua.) rvirfiu Disc potency x 2oo (rriu Kanamycin

(x) = 30 x 2oo = 6,000 lllnrnlu/ua.) uirtiriiurd r rfuulf r.o - 1.2 tr.lr
rlnrrirlf nirfitBrhnr;alr 2oo urh dlir'r1ftt:rncro rdsuir q.riuh.rn::arurftlnde

lfuln urh r nduuiuu,lurincudllfn:cr.ruo oncr nfil uielfururiud.r rrirra{o! tliophi-
tizer rConrrliurhuruf\ uirrr:1r'rlu viar dllerrrtnnmrdu {lf,rorir.,rnrhu"rirn$
lntirr'tuulil,nrrtoue,uhfiu r{orrufir{l, r':g'tu (s. aureus ATcc 25923 ua! E.

co.li AICC 25s22 ) urhurdirlnr:aeu2lqon'rnfiuieullr r 6u1i1u{ r6u 4's untiuur
1un{u rfu0oeftrri las r6rrlrlrnioluri 1f rfiulidqomqin'in'lr -re'o

(r,) n,rrrilu! Aqar dilution . l auFlutr:nca1uso\tu1;1u1rffi ur'e;tor
1f rri,fiuot,r lcn rlo cbocolate agar ( aour md ro'o; d.:t::11u frask \i
1i z m'ur rril{u 1rr:'r.rd } ) ru trirfiufi uir rya'rrrud rT qrn rdosura 15x90 ur .

t'ursth:u'ror zo ue. 6s1iru{vud.r nluQlr?runlrl,o\tornr:d r nlulliiru rdalruriu{
ul:1ruf,.lndrr luor r:rtrluTdli,tun11n,ruQttqonrnluielirrrlliluq.rUmoinfl{adrn
q.rlfuriu uir riulilu{riu 4's drqrnn"rr?rnaD! ruirorr, rdmuul rrr.i,rd0'.r0qil{to.!

urorj'tfrlr r0u rlollaulrir rduuu ar un r iuqrrdnnlurlun{l rf;u0€rf,uri ur3r5 1-

lartjotuidrl r fLiorliaroll r fit]a'rri

nrrralolarul,.

t9

(n) lrr:nlJr:finln, ntosuriuurirutn€n. uriuurdrntuu liu'rulrrolart
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eerr.:li : r rtsi,ir,ito.l{orua9 i tr: I
s rngle orsc lirfusior(2)

rodi dLi o o.r i rr l rtrut; i.r.r 1
t!!L! rtul]l'rui! Buckle' s tga!

rdonrrolrrl:lelroi6 srandardized
ortution(l).

r ui r6uitr.r
lrnlt iitrdlr

/2ri0 crurhJd)

E. co.l i

(ro7 rrt)ftri 
J 133 tlti|/i) (6r rr!fird)

ol) DD AD DD AD Dt

Chlo!ernen:.c:
.!

99

92

9t.)
1,.?.5

4i.:

rl,5

LJ.

r1.98

,,..rI

9a.07

roi
31.83

3 7. ,1.

2. .11

Io! I 
'rO

iJa

45.45

98.5L

9q.01

92.54

9I.04

98.: -
9.i . !.1

91.04

9 2.54

D! = Disc Drftusron
Ai . Agar Dr: rtroi

1-: r flurfit uiuortil;i 1nuift (BBL) lnalif6 srandardj.zed singre disc dif-
fr..io.,(2) ua;!irdo s. aureus ttas E. co.lj ?tine! 35 aruihr{riu r{onicou lfluu
fiu r{oaraf,i{rrst!.-lu;?u I n u*i rfi u?6ne.:yrndoun-,u!1ni!1udl;illuq.rUro., Nccr,s

subcomittee(4) Inlt!n.lr
(?) n1l ILF uu | fiu!,:6n.rrmndaunflrrl.l . r{ouuafi r iufrr 4 a0ddduunlirrn

rjrjro ltiuri ; s. aureus, E. cort, N. gonorrhoeae [a! r. jntJuenzae ah!?ll
2oo, 2o'7 , 33 u,n! 67 dlufi'rri neuai{1'u uhrrnaornrrlblnu,l! standardized
single disc me thod lldurhuri-ru1a0nfi r n luu ro.r), urt,t6 Agar dilution d lu
l\rr rra0arr.rduro\r Buckle's method(I) lnur rcr{o s. aureus rlto E. coli
z - 3Inlafl 1u 2la. so\r Trypticase soy'broth d:l'g riurea.l 3 - 4 r'!.
uie r 6acr.rrir uorn r r rrardu r f,lrnIorii rndorJrrnq,rntdo (1 Ioop !ur 2 rju. fiu 5

rla. Tro.rri'-r rnio; rdolrirf,u inocuhnn dru Iv. gonorrhoeae $a! . inf Luenzae
1f rrr;1uorn-r': Brain heart infusion broth u5.r incubate 1u Co^ inc'bator
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!flut1f,1 2 - 3 gu. C,rnirn,r'! inoculate r{laascruotnr'tusiaccrulildr a{oN er-
tonatic inocula replicator to\tulgT Mast r,aboratories 6reoi1a, dt; trag-

itnqr drarlr:o rnr: rdalia r 1?a! 36 rdo lrdonnaou :a rdo rra; rd'aarufi'ui lr-
rrSru 2 rdo) lnurJu inoculate ,doau:uo-rua'rrlttd1:.i1i'^aus1,f,udufiurr:n *i-l
ir inoculate lsuuttuornl'rdrauuriruladnuolrir.r 1 i r Cu rrir:lulrudiurar t r ri!

{un"rdal I ualqnrirutr tnr:arruumudUlirauur ,Ca r iu control a',nfu1ne: t o3q

ral rforraor nloqn r: t Souieu , {odt, 1 tliorciilf nfirl1n solution

r{T rdsornrruie {luicruotirr l4n drnr: tdo s. aureus ua: 8.

cubate d 35'g luu'trurnriot.rut,r r6utear 24 gr-r. drucruortrt chocolate

agar drnr:r{o N, gonotrhoeae ud! It' infLuenzae uirir lncubate 1u candle

jar (5 - Io t co2) qrulro! 35'g riutrar 24 - 48 srJ. dinrhJg0nti.l\ 'l ljorru.r-

frulainfluhlrtineesun'rrll'{rattf.rror fiu rdatria;af,di li'rranslilunrnrrd e

a{an1ltiao\t

nl.rnrraotti?'ul1r1rul6 agar disc dj.ffusion tlasuunfi lfuclu?u 72 d1u-

aureus 35 ,'i, E. coli 35 fie ua;r6oa, ufi'u{u,nt5ru z rdol lnuliuduftr{(s. aureus 35 ,")

urirulatnd rr!u! ! oltiu nuirlf raaoanios flu ladl fcrnn rtltiu siuu rt rrrr tvrr2nth : -
ne: orlulseur:ou'ru;uurd r rlurli rT }ivrnaoun r r:L1e1un r:r o nosdu 1

fl'l luflen,rintcounrtlrtosuuafl r't ufis a a0diriourieulndroiairt 1 rdo

nreollaul! Agar disc diffusion method so;i6 Agar ditution 16rran.r1i1u

rr:r.sd 3 drn,ru rrai, rioh, io hlo Intermedtate 1$6rn66ulnu16 fisc me-

tfrod .:lirrnnr.:tr, r iri,rryrinar\rro! Inhibition zone ui,r r fluu mofi'r:nr r1\f ,rru aeta

,l";3*(') drunrruUarato\rli Agar dirutlon fu aqjdnr: r rlqirloqndudr nr': r l3qg

turtlomrrdrf,turfrao.:ter:: t{lriu d.ri-tt, tdo t r3ty-rurruarn, :f.:aos uan* jT r{ofo

uT ui6r r{o\i ,rltynn'rufirrao.: usn.rir rdole uririrnu r{o rrlry,o 
"gqrrd!". 

rr.r,r;rdt

r'i rrirrtu uerr.t'i, r{orluleriour tdo1riturna-rg'r 1

ulf:!i
uurf rludrlonlilun,rlnurn{.rdrrlurdodriol:nfi'uaurrrli d.rrdorf.r a a0dti

fu rf,uftunraos r{ouri";nqirdounliJourirnrrnii.rdrn:eqir.! 1tos{rhu lrro s.aure-

tos r{oqnrlndu

co.li tg1 in-

us rfofturnto.l{onfuurnfionf,uduunliJournuuosn'rl I lutrocd E. coli 1flufi1



'r. flrr0ra'rrrad riu.otrJ
'oil 1' s$rd r !n.r1i! z5z5

Brura'tdonh,ewri0riladuunlirrn€ilrj.rn.:mrarrnir Ilo rqnr: rdoduunbiriou#qaln
te*.ao.r{rhr d.: rdofiao.r rnr: r{ul.iruuev rriqrluln:ra r irluu'uln 1a6l.rurrl
rdso'n r dari.r e a0di ln'o,1..viourirula6nlriuriuasrl r fiun'ararfiun r:undounr rurl.r
r*sn:rumnr'liuri.ul"inalnfurnnrrrnB' rds rrdrd aluiu rdodn z c0ddduiur-
f,nrr lla N. gonotrh@ae uns ti. inf l-uenaae riu 16o fastidious diashio-rnr:
Enriched medium Ba:!.rtu1n1rtllo\r CO, rCoatfulrlunr: rl?qrfiu1n 1nu to ,], N.90_
notthoe'ae r f,u rdad r rlqririas rrr: r {us6.: 48 g!. 6i1u H, iif juenzae riu ro?giou
6r.r rSenir I'u rorlrc;r rrr;uua,.tlr1r chocolate agar dl.l:noud'eu cc Agar base
uaz crorch supplement r:deurrTt.raqulf r{o rrlqnrulu za qu. li nrlrJnf, r{o#.r
mrLjrl riufo.:rnaolaerub rn:r; rdo1.:,riou.r1und'r r*'u0oaiu drrfio rfluurdr6on!il,u
n'rfnyrl:afia r{af;iaoou{u6e otir.rl:finru r5r 1 d nuir rdorY'raos5*ue'rridr:lrn
ruir-u5em ura nilfrifadoorlunrjr rf;uooaa'rcurndu srfut.rrh r suiororf,unr:nl-
ornirbrdufir

- strlnf; Agar disc diffusion !a\r Kirby-Bauer r fluidnr:lnaor.rdoulldlu
s'rurh:t'-l"o.r;o.rrgnTenr:de1.'.1 rrr.tid,..rJ,rtorlloufiuuriruladrli'naruginlun.rt
rlmlir llnr:fiiru a'n 'rr5e ur:Lici rsuiosorru r irnrirdd! ae rrviu tyr runrto
dieonngn ati'rrrlrfe'url6arrf,t;1f,rarie rdo6olifio rdonoaoufi'r: rdsnenddn.rr rr?q1
rre rie rirriu arfulunrrfinrrr{l{{ilr.la?o\, Agar diffusion {uryu {ifuoJ r.rfirtu l,gar
ar lrrtioa rdonreoutrtlbfir 16o s. auteus, E. co-l j nla H. inf faen?ae

& riu rdarrlE rftlln r5r oJrsl:fintrl6nr:racourlrlblnul6 Agar diffusion i
r:iasu'rliltfi fgniou1n{'rou ri.oqllinail'nu6fiui'.rnrit lsrulcio\f, ?uq! variabr-es
r?rtOr rdu ornr:dlfirrrst (v0a, pH $ac nrt6ngo.rotr:), ?lrrwo.t r6ad1i,
fntnrr rr3qrf,ulmol r{la ua;aat:nrrru'1unrr incubate drc:ia., incubate 1u
rj::rj1n1t6'r'i!,'r rn:r:rir rntgluu:rurnratol co" rrvr'r1f pH roroem: r duus a\t.
0aarrr rfun:a 6rlq:!flris"um"a,r hhibirion "oie 

go.r rnnir{uniulrn Jnurllri
nu,$!s{ zon nirlfr t{orq rrdusflnlrnnrrd rda#oneru r fluheiaurflfr oriulunrr
rbmsd t$Brjr tl. gorror t@ae liaaaerllrriaur rnnir{u nfiuunnd.r.rfi,t,t rdounaau
hst6nr':f,.lla.: ds rda{lotlrria rnrir{unlu rfiurr 9. 09 r ryieriu ui rdo rnrclil!
t ttdrn-rrrtg.r co, nltfrurrtDN zone nir.:6u rflu rlqlfurhraFfl ornvri1rio.-a:r1eio
adr*, rfr 36.36 t uiLinuae rdufift H. inftuenzae rdavrntaufi,u r nnirduniu uri
r; rrr;1ur:rarn.rr?a\r co2 fir-ur rn.rrc! rdodfurnn.ir go* dbsiarrr rnnir{uaiu

'',1.jl
..,:. f:l.tri.l



BulI Chiaag lai
I

s'rrfurnrrrttg1,rerl\e1'o,lfi Aqar diffusion fftj r{of.r I afldiiu l;ti
rthnrriruptnri r dgurotf;rfo dviiuiruriua'*,iritusdu!ftrfuCnrnilfrare-urhfu*u6
fiundlirrnnr:liurhrutrnrttf,nrlnrJr;nr: rnrr;li5nrrartiri! 1nr!1u?ro!uriuur rnti'r .

iftnr{sd r r'tuuft1xri 1 uelrilf;eorir':urhrurqrnaFonoonrrnaaou r rfuthrciffu r{omu! .
f,ufl'n;grrrin:rr.nrtlrurjlau d.rusiuu'rdrlnliiardr:dr]r=1otJfi'uia.rrSrnntrli{ 1..

thnr:tttcs'Ur.T.,1rhu1! Agar disc diffusion rf,usrurJr:ci d.:io.rliurhurnneou
r fiurtruanlrnluuia:51 irdv{arrnrSsna:r1bi{u rrl6osurn uontrnduriuurd rdo:,rqo-

arnli.iru 1 rlulricrrdrdo rielr rfiuliluafionriln 1 li sfu;'eurirulruiior;1.rnr!1fu-

frr ot rtlrgprfiuio.rr$tllnr:lio{rirulna rn:r;u?f,ndsr.nli1rku .ror utiirmlrrn
rrluuirurirulrtnli ro'r fir; r0un, :th:ng#rli.iru urzufiqprlu,do.rfi.,rnriir1i
ll'!!ntr rrluruirurirula0rri.iru ldlaqqr.tn:#{u raufi'uf,lufo.rrJ$Tlntft ro.r

oritlrfimll! Agar diffusion fiLitifa iaeal fluriclrfi."lfr"n.,inli-
:er r!r druonnnldr;Lintrrrouiurlfirnaouarrllefi'u r{orial rnr2ntoa llo rmal
rznd rr!1rtuhi1 ton?nd0\L;lininurrurnrlT un'r:r;aou;r'urbli r#lgslrjanli
nrrnlhnl;tletrnlnrgq (5) 

uanrrndtlbira gualitative , rirrfu arftrfolrgrTfinr': I

tr{ 1 narourir 1lu rsrr:hrh: rriosl rnr l6u lsfiulr0um;loum-ur1':Lo'l8 Dilui
tioa dlr:lfre grantitative end Foints li dssirf,ult Dilution tcttLiflo.jr
rrgncsu r mtttoulurrudr:r'rtorriorr l$hnrr 1noronrvi! nroth dilution 

rrfru

l!'llrie*rn 1irT e'wrn ue:iouir.rur.r.r urirclifinr:rfuur r a{s.r0oddru1un1:rirsll
(Lictotitration systea) riliraaolre; r fi{ufinr uifig.rl1iorc$;nf,oufiiJ t{bli
qmoa nlooritrp|hrur.re Jr.rlf 

(3) 
o ria.rl:fin rl ft,pn rndrfrvnl;hJirlii6 agtr

diluti,on urnr rnrr:r;lfr..anJuulnir arle:tmacaufitr rdonerrtgSt der.:urnr!1u
nr:rrraou15 :zrf.r r{d rrlqlir ,rh iv. qonortbaeae d.rn'un:n rf,r supprenent

rorfhp-nr: rdsilrr{hrnprnr: r r'lqpar rdod r r?qurnli ur:!lanra rdunrtfi r fiirto.r
r{odu 1 liiro ':td1iu'urlifirutif r.r. le4o d uayo crinic d\Ut{urJlsfdnr,:
iolrr{oo 1 rlelfnr:rnrau iru rmn :errrir ual rru.r:crllT1r\rrruriolrhyrilturn
dr6l huar:li r r{o.rlnocolarep licator d.rfindulirdof n.r.1959 1;usteers

(7t
u.tai"u\Tl "' rtr}iarlr:o ut r{olfrr:ero; lo rdorulruortt.rdrarurlinigu 1

fhr Brc0rirhr{h r{adoilliqnil{ur}1r r 0u uvui'nl urIRyri}i'naaautd'ren r ir q.:mrnd.rdu
gc: rloli rtrrrr :lrfii\rut!:crlorirurirl.r ar-ur ririuto.rurdHouortt'rrgnetr\l?ut\r.
.if.oaftN z r.tiil{i G) dsrfualrrilirudg'rnlai'rnirrrfi'urrrlurilorrdoltint

rAl

lmnieurnnr*fi ftnltirj:erdr;rldiruer r fudulrn d{uriccaiartr r 6rin.r jdsm
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rtrrrrt:f,ulr1dr;firrirrnr: rr*pa.r rdoLiajronire 1 atirsbfinrlGnrrdio.rorfiu tir-
lnhl'fin'rtt'rurg.r-ruua;iore: rfiurrdiru rCo rnfuuornr:raloriruladn niar$r1l-
srqnr'riruflngr mr:

e.rnlran.rrvra6louarrrl rsosur:nfi r ltnrts a aOdiriuunlir{1 1 iierndssi.rn:er

to.r{rhu nljr 
',6a 

s, aureus uaruar rfi'u{if.: n.rbdo arirulafn lnu rovrr: r6n*r1afiu

611vr:fufru n3o riraGsaiu rSunrfudu ualaaou:l rfiuinaa suailfu urirdadnaro

aruf,rr{{our rf;uOoa?u $a; rnnir{un6u ahniu rdo E. co:i dtn.r'teriaurlun{uo:Q-

Iuni'gIalti rfiaurlnf;e (un riuuln.ruliu€! dxudn:'rnlrdourd ln'urrndlu; ua:leiour
luniil r6lilr1narjalu6i rrcirui'n:rnerdourualf,?iu , ronirdon6r, rSoaaou'u t*u0rroa

$1n dtt N. ganorriroeae r{ldaurlunaju r f;ui0niui ua: rnnirduaiu urndr airfv

25

E . inf L uenz;,e n ae uar ufruf iaudr.:1 erio urirul adndfl nul r 6u6'u! rn.
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ABS?RACT

ROUTINE UETI{OD OF SUSCEPTIBIIIlY TESTII{G

Unchalee Kongfoo

Anusorn Boonthun

B.Sc. (Phalr) , !'lS. (Microbiologl,)'
B.Sc. (Medical Technologry)

Four species of bacteria recently isolated fron cLinical mate-
rial at Nalorn. chiang uai Hospital, were tested for susr,cptibility to
v.rious antinicrcrbial drugs by 2 methods : (1) Standardizea singl.e disc
lethod, { using anti-EicrobiaL discs prepared in our Iaboratory which.

t hav€ been proved to be rel.iable as discs obtained fron ar6g a6ffiries I .

and (2, Agar dilution Eet}tod, ad.apted for use as.a routihe nethod of
susc€ptibility t€sting. The results indicated that, the disc diffusion
tectrni.que could only be used for rapidly growing organisdir and it is

r, subject to lany variables. Ttrus the technique Dlght be reuable and re-
plroducible vhen properJ-y controlled. ttre agar dilution, . principally
i!?o].\r€d a reduction in the nunber of dilution of antibioties to tro
citical concentrations, has sdr.e dj-stinct advantageg. Determinations
of uiniual bacteriostati.c concentration could be carried 6ut on slow
g.rwirg organisus, and it has been found to be practical and ecgnoBicat
for routine purposes i,n sooe Large laboratories thlough the use of !r -
tlpoint arrtoati.c inosula replicato hich several organis0s canbe__ teated
oD tb€ arD€ plate. Hoyever, this technique need a qualifi,ed staff

to perforo the accurate selgtttlng-and diluting of drug fog agar dilution
grePalation.

?he results of various antinicrobial suscepti-bility patterns of
tl species rere concirded, f,bst strains of S. aureus resisted to peni-
clllin; yhile 8. doii still suscepted to tDst aninogtycosides but ra-
.ther lesisted to aDpicj.llin, tetracycline, or chlolaDphenigol. N. gono-

tzhuaae has ingreasing reslstance to penicillin, uhile E. influenrzre
Earlally s\rscept to all testing antiEicrobial drugs.



nnuiuurfi uu1:duuo{r6uluri s'- rucrEonoAsr

uR3

oAtrA - G LUTA iiyL TRA lt s pEpTtoAs r luilixuo.r r^iU r uI: n d'u

:n'rn1 dudsri rn.l. i6r rni )

!5ot-rr nr:yi rfig -tvt.1J . \ rr.rofinnr:rrlruti;

aiaii 6'rrnridyf T n.l. , rnnfinnr:*nuJl

ur6nua

.::i'u Ganroa-gl'rtamyl transpepridase tcctll lfrlnoduorj-.,.r rfiuii
dnlu{rLu rda.:rrnf :nzal roaifi'r; ua:f :nn r:qn6'uza.rriariifr sa:ii 5'-t.ructeo-
tiadse (5'N.t) r iir.r:: fi'udu1u{*rzo.r{lle rfir flul:n l fiurfiu nr.:qodt'uza.lr.iarih 6 -
un'rfiusotir.r rfiur ::fir .oiliru.oin 1u6;u{Jru r da.rn rnn r.:qnfiuza.rriifiq; ir.r -
f,'uifi'u::fi'r.: 5'Nr aJ1\fifiudhfir! (r=0.77 d O.ot. p < o.05) udl:,iar]Wu jn'u

l:fi'u cG1P 1ufiea drsd j:-ra'u rfiarfiu ,.,ansfisnrr!11 rxr;ra{ r5u'l{r; r'r'i1, fii
riaree:fii r finnr: qnfi'uviarii fi:r rnn -jr ccrp 1ul.:nfi'uunl:nti'kinh n r.:finur L:'rujr
ccTP activity inrlrfrlx'u jF,r.l 5 'r'rr 1u0*l r al fr.rda e o,i'uo rjfir.l r,'l {uu r sa u'r sfi'

nilf cclp $a: 5'NT rJ:en41u6*l1u r r arrirn nn'rsfiu

urli

n'r 1n 11ayr1$ r n5nfifinfdah6'qd'urdrd.:Li'lun e.:ri.: u,lfioil ua:finn ua I n r:zarl: n -
6! fionr:n:eclr1 activity zarr r du'lsri'luri aror: rr fadjr: d\urisnr:s,rrlaau"l!flr:J,tnB
rl::a.ri Z aJrs 6a r r.:n:ro r dodfi.rdn -r 1:1lo \ retnifi! tia;nr: n:-rqti!tans fir:Jrr r: cno-
lestasis rSulorid riir.t::audu rda r tra ifiurh 1on,!ad'n rar ua:0url,inr.:l'luria sr$rifin r.:
lnina0atrrndqa fio Afanrne ita: AspartaLe amj-notransferase (AST t!n: ALT)

ua:r5ulgJd! activity fi!6uqruro:li! cnol-estasis ua:fir-u1in: rqfifia AIkaline
phosphatase (ALP) , canur,a-glutamyl transpept.ioase ltal 5'- Nucleotioase
(1) rdo.rqrnruj'r Alr ua: est l:.i'hi r 5u'l?rrilin.rduro;d r fluI:nsas,{ndfi'r.L (paren-

chymar cerrs) un'rfiusarir.: rfit-r-: iu'l:a n ir:: rdafi'r'lrSyrl::fi'lza.r r Sulgrilfindqrrdu
i'tl (21 uonrrnrSu rSulqrrl ar,p 61:L'!i r;ulzririf nrrroh r 1:da cholesrasis uoi-

tf usorirt rflur *,r':r: r 5ul?r:;?tfinfqsdu1ul: nn::1n1d'oi-, u t:) fi''rriu r fia {rhr:.r-nrr: uyrn

'nrnigr rniniin no: rranfinnl.: uxvrri rLnrlvruri'u rilu.rlnri
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ilaul.,rnri'rr rSllroidrrrirulunrrn:eclocduLili r au

Nol

1ii{inur6'rnr:1d ccrp

vol t{ 1982 .

5tt'tT 1fi6q12qjar-:;1:nf;ura:nu jr ccrp riu l Sulgridlor rr.r1r (sensitive)nj1

TGnTr

IaJ

lft lunerr:*al?! cholestasis (l) ud GGTP 6'[Jlei$n-]Mh |r1:no cholesrasis
uirforotirrrlue rr,rr:1vdulu1:nfi'urlnr0nrir o (4) fnqrJ: c a\;!osnr: finnr6r r:fi,usorr
rduloifi.rsr'riiSga rco r tF!,r.r rfirrurrfi'urov r 6ulufrf'raorlunr r:I.'nfi'urir.r 1 rcaqnerl
r'r rrr:ro.r r5l1gr;fi.rso.rial:nfiuuilnndr 1 do:l6vrin.r.:flnc.r ua:qar rr:iuri.udtor.::fi.u
rSul oifi.r aonn 1 oar :d r d r erja r:lun-n ;1 : nfiuriu 1 rir u

ls'ur.:.2!3!
drodrs - i l"ia*r {rJe udst rilenfalrJfrr)finr r rnfinfifln 1:,rxururaun.: rqu.,-

t11!

calma-giutamyl-f-nitroanilide, substrate rirlun.t.:
nt, tte @TP, Adenosine 5 ' -nonophosphate, substrate
dhrrlu 5'NT, buffers ua! acceptors f.ru1nln'lrn S r-gma

Chemical Conparry, ST.Louis, U.S,A.; potassiun dihy-
qrogen pnosphate dsldrflu standard diulunr.:n:rorr ac-
tivity s6j S'NT t6'q,rn Hopkj.n & Will-ans, Chaawelt,
England ;ieuar: raidu 1 fillirflurOo anal-yrical grade

n'r'rer.:?ln't GGTP act j-vity 1u€ilua:nr : niurnr"ldi6sarr Ro-

d1: rnlJ -:

salki u1; Tartotr(5) dtrJiurJllLl (o) t6f,1i'ne rrL ruiuuh (c.
V) 5.6t 5i.1un111.rrq1r.::d'u activity s61 5 'NT 1u6{u
1i16so.: caapbell(7) ga: i ddLine rr uriuui o.or

$nn11ttrao\t

nr:lnry,drr::fr activj-ty trorr r fiuletr;f.raallul tndu ldorrc.rnar rtqrirrr 1 1d
i*l.miorrguinr: r,,!nlor 1:uroruraua: r0u.r1nri d.rsfro Jrrdg,za.r,jrJr uI tnfiudai
fQl f,o cirrtosis, viral nepatj,tis, hepatitis, obstrucrive jaundice,
Iiyar -carctrrcoa oa3 acute ctrolecystitis rrn'a:fi,eatirr:uil ,rnl?1!11 activity
to! GG?Pueg 5'NT rl.rltisndr-r ranr rnr rquans'li1unr.:rrrd r

rant.rrrl.cnui3 ir roduro.:r:iu ccrp lul: nfi,ur2n1:nd'kivrinr.:flnurl.rni.r
trgrrqmorr::iurJnf, ts) Llir{Jeal;oqjlunre: cholesrasl-s ria,bi uo: r rLoi r{ufir
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ta.rGcrPlu{{ufluedf,dtrfiun-jrr:fi'uq.rqotorrirrJnllul.raf,'rv1nlrn rfiunir ti0t lutar:
dir r s*igo.r '5tnT 'lut 1n;ufflfrrlnr.rlnurldr r firt:f,'ugsqnro.rtir rjnfi (e) 1uI:afi.r6n -
rtucdtlrnrdol, lr lranrrqrf;urawiori'rt 1mrlcr5sfir !ra:Irn acute cholecy-
stitis Inod 96 irta.r S'NT lutirtdgdr rflur:fi'uqrrqnro.ri'rrJnfi r ovrr:l rnn r rqnfutorr
riaiil 1s rru) ua: acute cholecystitis (2 .lru) flirvlnri-r rfiunr'rirrJni (f,nr$u

Ioo t) lulosdl:ar.r: r5.rftr6i, q.,r rfiurjnl oit rirulul:ofiud'n r ar ua:Cfuu6s0ri, g.: rfiu

rhfl rls.o lot trirfis drl6lf r,f;uir 5rNT 6n?1lii r r:dol:nnr.r r 6uso.!;1fi!rnn'ir c
et?

luq::r.rd 2 rfrun'r: r rjfu! rflw::fiutos ccTP Bfi: 5'NT fi'lJr!fi'u bil-irubin
(btar) 1tr0*ud.r r Sud.rdulrrrlhnrrcnr:qifiu?o{;otiif, nr.r 

jrlufieo rir{e rru d rflu

I:rnrtqaf,worrriorill Odr radwo\r GGrP, 5rNT ua; bilirubin ludtldvrinT :maao'r

lnrlui! rtluflji'r:f,uglqnto.rilJnfisosrfesu ro\r louyruirdrfiurir nfrlunrrnlcnr
@1?, 5'NT uay bilirubin f,ariu ge,tOO rra3 lOOt nrla'rfi'u otjrsl:6su1i!
nrrlmm6'on'rrulfudu6tovr:f,r.r @rp ras 5'vr ior:fiu lirirubin 1ud*r ua:rlrir
cEm Li0mlrf[rfiriio::ir: birirubin 1u6*u ras (f# r) lnuf rirfurl:ci dtos

rtrttfind (co*elation coeffient, r) rlirlfu -o.ob lrri 5'NT fiaerufufrudio

ttft, bilirubin luOJuorirs0tluc'1f,q ttudflrhyfrrf,torne-rrdrri'uiiir rr,iefi'r,l o. z? d

o.ol < P < o,o5(1Jd 2) uelcrtn'rirorl rinear regression rasn'r rrdufi'u d::nir.t
5rtf! [as bilirubin lrir rririfu y = 2.62 x + 11.31

lunr:nreo.rhirru je rSulsri GGrp fiu 5 'NT ln, rrl{! -u;rTu I au Liir{thur:
rfolrnftldalr 1 dlfirhnr:ilnur laurudrcu r;Enf,solnrrldufi'u ir:nirs GGrP $a3

5'ur lullifirdn rru rdo.rrrn rdelell Irafiuu{r Irru;r5tfi'u 1:nfiu6'nrau nla I:n
nr:qr*ronriorilfi lir rr,irffu o.298, 0.31, 0.42, o.6I r!a: o.13 fi'.ruan.r1i1u1Jd

3' 4' 5, 6 !re3 7 rteifiu d.ruea.rjr to;d r5u1$;s0and'rq.:du r Suhr;6ns0nid,t

ateolri rrilfinlrlrJizu

st|q1a[

trtadlilunr:"n activity to'r rSulgfludiu rdan r': i0rdul r nfi'u rdos crn

rrtlrnhltorr tgri n'!o rdo.crnnr:q;futau,iori'rl 6fio rj3:.:rsun r: n:; l'tuzar: rdulgri

l0rrirt 1 arulu rgnimi (parenchloat celrs) utr rsodt4rlHri.rliolu':;uu hepatobi-

liary:anfirillrrngsrSukniujo:t0ldr:qnrhiouoonrrrdorfinn-:lLFn n9tro.r rtairfil
rfi ri'utrd,6r{r*rnlonar*re activity to! r dulgJd.lduo tjfi'rfirn::{u f,'rduf'ufo

*r-:
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'tJr.ill I utt\|.r:iu GCTP |rr: 5,m ac.rviEy {U,zL) 1u{rhol rnfr: .fio.rtn;r . nqi-.r .

1l
GGl P acrrvr ry {U/l) )'N'i acrrvii? !j/: )

t'r.t i!so
lt1fi!fiu
tiftr{{qt
!o\ i1lhl t1\t x-50 1:;lj 4 rqt,,

::" i1*
-l r

;.l0

loo

v!r.I h.I{titis l0

II

ro

9

2

l9.d-88_ 34

11.65-t Ir-a4

25.6J-I02 _ 50

t5.92-79 .22

5e. t:j.;:, zl

.ld , ]{:tz. it

i7. J9!28.10

54 46tr2.

2l, ttl

a2

80i

d9i

100 c

roc I

3.9i- :.2. L

t-12-ii.

,.32-4..

21.01-91

.3i

l:

.Jl

.9JLL. a 5- l2 25.9::t,:1

95.24,63.59

::rir!{qlrrm;dnt lirtra = i2-9t a/Lt.)
'r:ftr{r{ftali.rthl rrrnQr - Ii-O6 O/I(!)
::lvlw.rrarluhelriron rrr . 20.25 o/r(9)

r'tt tl 2 urr\|.r:iu cqIP, 5'Nr acrrvrty (U/rl
j|rnrica t:rs.r! 8 t1u

r.: br l!rub!. ,ne1) 1u{l!i;!.i'.

X irtrir.rriri..Jr' r':: t .,-;
x:sD

r ;'nhq{lii-ro. tz.tt u/I, it! = l.t.16 u/I tdl

z *r.|rlt.ptJtron rra = ,p-25 !/Lt9)

! ithllqrliurn rrl : o.! lst ( dlhtdld\ufo.rr{rjrnr ri.rlnu r! r eur.! rirrllrii '

cG:Dtq/l)'r

5,-It(q/l)'2
bilirubin (ryr)

25.63 - 1O2.5?

2I. l7 - 97. l3

57-b5 j 30,13

.l7..aB J 27.9d

tt.d : ).77

loo
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as q$ud r
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GGTP activity ( U/l) 5tNT activity ( U,/1)

y--2.62x

SctEal bilirubin (ngt)

lrJtl r uaasrl:rilrirli::n-jrs cctp

Total bilirubin (mgi )

:tfii 2 uaasaeu6;11i1;ni1e 5'NT

fi! total uflirubin 1u{rhu r '!n,u totar Dal,rruDrn l'u{u?u

1 :nnr:qafruto.rviarii 51:nnr:qrf,utasr'ou'ii

c'oeryaes tba{lu.rrrur i:u: rlersarrr'),l! !Oul !o,r activity dqsdulunaealr

nloclira:d r$ul:n'mnil I *ararrr rfioeftnro,t r Sulsrifiua, :dlrjlti r6ulgJdu r ( lo,
LI) tu\r bil.irubin rfluiu

rrnnrrnaaovduanslf rdulhmruci rir:?ss rSutgri ccre ra; 5' NT dltianr:
fi.rrfirttrl 1ifiJ rdo.ronar rrrfr-r.o 1 ,uir 5'ln !n1r!e1 rn, vciol:n r durffu cho-

lasta{tls ltnnjr ccrp uoncrnd 5 tNT d\t! activity qsdululraro.r loarifudu 1

fi'rnr:lnn rrdmrfiu (utiliurn rfiun jr lo t I urifi r 0udrn:rurui-r1r{rhu1 :nfir.r#.rnla

r:Lirur':auemliorirwul:rur"r {r.hu:ru rf,ueffu tSul:nto.r rEei6'u nial':n r due{Iun rt
atnrodo{if,ltjr.rhaJr*rnd.: #od,t 't-r:ir{thu rdolr'rn ,gaifiudn r auniotr"r 1n onie-

rrit rdtr irhol rafnrud,r ulo:r: rilfiu fisrc ilf t fi;nr:qrfiutra.riiali rriu rfiurfiu

:cttu srP grdllul :aftr1nrnadl ir'rn r :lnsr iN t n! r calair {t16 r Su r 5u1oi

dmrtraul:*ur.rennjr r5uloj AIP raito tsansarninase (2,3) nrtnaeaslufosr{t)l
nr:du r rujl ccf,? riu t5u1o!d!ner:.rb (11 sionmcnrt riul:aduulnltlt rorslu
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5'lfT acrivity (U/l )5rfT aetiyity LUll-I

50 loo
5rF reE|rlqr (g/11

5u l|J\): . 
,,.,

5 rNT acriyirltlu).11 '' , ,rrii+,J:,.1 r:

$lrrrerfiiluir=n jrn @rP activity ffg 5rNT activitv lu{rho

rdntrnl:ltila rrr rdarnra a{olelr (1Jd 3 ), 1 :aftrudt (1rJd n ;,I'raw r5.r

GCl? activity (U/lI GqIP activity (U/L)

actleLty (U/I I cqIP activity (U/I)

Arir.

ti (Ad s) r#I:rftdn.ftr (1rd 6)
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50 lo0
5rNI activity (U/l)

uaarne-tufl!fru6:clr;1\t GGTP activity fi'u5' tJT activity
1u{rhu r flu1:anr rqafiuoo.rviarihfi

cDoles tas is uitrnne :nleola {rrdrru ir or;: : fi'u ccrP

qemoa.riariil ud'r;f,'r ccap LiAlfiudfiu:: tu birirubin
c: rCuduqslul':o r n'uen-unr:

lu6irrau luso;vrr :'til'
Sre-warih.riodr\friudirfqfiuLiil!1o bilirubin dOo{lu0*r rf, urfru 1 1#r *a:z ) avrir

oTrriu1il1iir ccrp 1uo*ui'.rnrire rClduori,'r':ear5r*ie r{uana$ lusa:ti bi-rirubin
ioo 1 rinr{unioufiult}fir:nr: rClt:fiurar 5'NT uana,rndn,':vroaasnirrdd'snuje 5'NT

iouir.rr:gaerlci rtT sn'o1 :a r liurflunr':qnfiu (obstructive j aundlce ) ! -t nn11

Gcre (nerr.:tii t; nr:dLinunrrlilrYu 6'::x irs.: rrlu ccrp $a: 5'iir 1uT':nfi'.rndT T

dtrt{ua{fii.r'::uz nartor rSulgri s'ur dsrJ.:rnglud*r.ni'rnir ccrp *a:rhdun'rs 1

fi.rdrrei, rl, uili"r.rciu (r0, rr) uone,rnflunr:rnrao.rgos{ltudu 1(r2, }3) d.:arlu

aqura.rruffif,a irto': ccrp d rCuduluuo:dlnr:qnfrurviaunj-r rdo rfiuuffunrt,iudru
lu{rhu r iu1:aras rsadfiu

rdo{ttruio.raslujr rfluI :af,u ar:r:ecne::fiu cGTp !1nn;1n5equr Ar,p ulo
transaoinases lna r arrr;od-rsiisr:lfnaf,lrnlunre:{r-}ru rdorlrnl': afir.,r ur:nriau ( ne-
patic secondaries) ndsrrnrfu{sn:ecfir.r:fiu 5rNr rCaqi'r1:nfud rfindurlufnl:
q rrutosrioriiiu toLj fsdne :n :enner{1rJfi'u : : dfu b i I irub in 1u€{l6e u .
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J)

ABSTRACT

TTIE COMPARISON OF s'NUCLEOTIDASE AND CEM,IA-CT'UTAWL

TFANSPEPTIDASE ACTIVITIES IN SERUM OF PATIENTS

I

' RulaPa Nirnsung'

Pruchya, Kongfaweelert

sarrat Lungarsitte

Ga@a-91'utalq/l transpePtidase (GGTP) activities were markedly

elevated in serum of patients vrith all types of the liver dtseases

ehereas 5 r-nucleotrdase (5rNT) were only increased, sPecifically' tn

patients with rtePatobiliary ciiseases. I! was found that serum biliru-

bin levels which were e!.evated in cases of obstructive jaundice corre-

lated sigmif+cantty with 5'NT activities '(r = O'77 aE 0'Of <P <O'Oi )

butnottoGGTPactivitiesinthesaneserumsamPle.Therefore,5'NT
uas mre specific for diagnosis of hePatobiliary diseases than sentn G

GTP activity. There rrere no correlations between GTP activities and

5'ltr activities rn serum of patients with all types of liver diseases'

There nay be some factors affecting the time during which the enzymes

sere released into Plasma.

* 
D"p"ttm.r,t of Clinical Chemistry, Faculty of Associated Medical

Sciences, chianq l'tai Universily.
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dgulhin'ur r nlunru: r nninnr: unrnJ unelrnur{u rdu.rlu:.i rr':r: r Sur]oao'.1{i:..r '::irSarvr

1un r:5nolnjriaaar uurdul fisg.r t fluriooaudarr: r:nn:r r"lrin:r,uurir u q"oial un::-:n-

i61 r o: r:rifindrrfill,udd ,ifui6i ror-r;riur,ll.:'ru.r r aur:dFsrr rfln-: rr:q''T

rflu ritul6darrr:J{aauuvia;Jruaur:nvr'o;uh'[rJ1lirgunlri'rdol::]rrnj"lune:l::riu
r.ran1: r 3uu nr':aou lfflrl::fiuBnlfidrdu

2.:!.@
nr':i r n':r:rir]aaau:r uiad r.Ca6ornr':n:rr

1. '::fi'!nreu urn *n:
2. aiu t ln -r:ni uun

2.1 l!fiun1'rrLu'rn (difficurtyl lid'nn:tja p 6ar a i r{ueitasrin r Suudnou

rioriul nn n'arhueufln rluud r{raaufi.:nrLn lftriu ':;fiunrrr.rurn 2o-30 ', finr:ruilir
rioaouJoriu u1n!1fl ::if!fl1rlurndlnirfiIls strt dadooaudflnlt:.:urnfiunar\ !!a!

t:fir:nerr.rr rnd rilu 7ot fifia r]aaoud.iru

2.2 oiuT qnr:liuun (discr imination ) fi anlrrdrrr :nga r:r]aoaudq : l'.$un

rTn rlulaanl6 r ifuifn rluud rlul rri.l ua:fin r l oud r SuuLi r ri.rnhuru't rio rn n r:uhriurunlt

nor:qn1un{::rln r3urdl6n:uuuriatL lrJauoanrT noiuruaunougnlun ojr.rrrn r 3uud'ldn:*uu

r.rrn 1nr: uJ.rn iirrin r 3uuc:16n6irrfi.reiolrJ 1 sienr':ri-ruliueudn lluuv{snun 1un{l1n

n{uuds lriururln rluulufis z n;jr.r rrirfi'u )

,f.riuiroiuernr':ahuun llddnnrdo r ) ir6i-rtr*ri - l- fi.t +l tir r 6

sir r iuavuan.r jrr'ruaurfn rluudLi r risnauahnrurluliqnlrnnirrln r luud r luu r ris nloo-r

r !ir rflu 0 uanr:irrrn rluu r;.ruac'[r; r rirrvri{oaourful6 r ri, tlu "luvrr.rq rsfi'uirrrirrio
aauriririr lifurrn uanlirl]aaar..rfiurln r 1uu r rir{snaul ri d-:urrn r loud'Li r rirro rnou

Li16' firria aaurfu! rirdl n i' +r r.rrn r rln fiuon'rirrjoaorrluiaiuron rniuunqr: lt'rd

TUUnl]

'nraigrafigf,alll nral ni nru: rrnn0an.rr unvrri unr,!nurdu r {u.rlnri

L. uuuh

13i r n: r:riiaaauuuu r 6onnor

r6uudu rCo r ihuu:nr s uria-rne':ti{aaudr:1tii r n:T :ririaoauuuu r aannou rlaaar-,zfirf ,iu
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2.3 nlt utlaff11!flrr1tl?o\tn-l P !ta! r
1autirliluieiT aeruurnuarriraiuronr:q"ruunrfu o:urjanrrrnlrrkie'sd. -
2.3.I nenerlurn (P)

85 - loO riuioaoud'iruren
60 - a4 r flurio aor.r.l.r s

51. - 59 r iur]oaoua'ouirs.iru

50 r flutjsoous.ln.;1u orlMs
40 - 49 r fir.,rioaouiauirss.rn

15 - 39 riurioaoturn
O - L4 r iurioaouurn!.tn

2.3.2 iroiurrn.t:qi$un (N)

1.00 r fluioaoudflahurlri uunfi rds

0.80 - 0.99 I flurioaotdiaiurteirun fi!1n
0.60 - 0,79 r fluioaoudf,oiurroiqun 6

0.40 - 0.59 r iurioaoudiaiu,rcoiuun ,.runar\t

0.20 - 0.39 rf,udaaaudf,oiuecqiuun riou

0.01 - 0.19 r iuioaordioir-rooiuun Jrrr
0 r flurioaordtriioiu.tlqiuun rau

1unr.: r 6an{oeoultlliriune; r6on r oxr;ioaoun'ii.r r g.rl i r iundnrioudeu

ir p rfu c:io.rice rornrulnq r:a.rd fi'eorjrs rdu

'n. nr: r6on{oaau rCold r fluuluvrnaau'Yneadlovrd (crassificarion
test) f,on1:co! rCoqi, f,n r l uuuria:nuinr rrfll:r:n.::fi'u1n lfuri uuunnaaufili"l,unr:

aouisr rloaauld dr: ro.: d.rnr: raanfoaoud0i.r p fi''rf f,a

,ir p #ru,n' ;s riiutrl :;uro 25*

I ;. p tsui zs-za !'::uo 5ot

ir P frrun' 24 t\rrJ1 , 13u10r 252

ntoirc:l;liir p fruri eo-oo lniair:fi rf,:dJuuuir urin-rrfia,r rfll
ta.r{eou rfiu rnof,i'ru uiil.r::6n15 rarojr 6suri{aaauiourirs.jru usirir6oiurqrlLrun

- ltuir daltn-i'r{oeoudurn r.ilJiaiu,rrq'iuun
? . ntr rionioaou rdoli r f,uuuunnaouiara rCofi'n r aonqana ( selection

test) rdu nr:lot rCof;n r6onrin rluurfr rioulurnrl urdu rf,uiu nr: r iandoaardouu

{rlorn ?la iri, p l'.rd
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uciirfn lluu 41 nu fifinnr3nruninorrornudoqjna,loon L au *ieisuJ.r r0un{ua:

nu

3.3.2 6Tlfnriuurfiu so au lflJr rfiu : nil f,on{rdin;uuuq'r (u)

2? t ?,o\tliu'lun'::nrtsinou27 t 
"a\r31u1un;:n-rtninal 

ua:ndrdfin:uurlri'. (1,)

#tfiu rilrun:;nrua'rnounir: H ro: L o: r r,irfi'u

Uia.ru"-ur, lii r a:r:ri
3.4 uin:;n'rnRinavoasfin rluulunej! H tta: r, lrrJufinlunr':rs fi'sfi'e adr'ld]-

ai, und!dsn c suunar.ttiu

it' , fi.6n*l
iaasui'oriu

freaJr.rd r nr':fiufinniqauiJorrln r I aulun{rdl6o: uuuq.: uarn;jld1i":uw
a, b, c, d, e fia fie r fiantarrjoaaufadl o fir oiurufn r lur.rdL;l;'nou

ffe rlandjn 6o rjo u

3.5 uir{#l;trh ratrsri fi.:f
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{-nrb field rfo rforrcr 5 6 Srrr*rtrn.ftru stEclrli!+ c.rrlili,df'i b

rta trrnrjnr
rrhctlq\ sl a-
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; - ,. tiu .r i riu 
";; 

.i,ulri ur (AScr ) filo H (AscP) ua:xi\t't'u1u Hematoloqy Labo-

r, -- y :.rr lftui )ii r : fl fillivrGaar sH (ASCP) 6'.rd r fluiu

1uo rulnr: eul frarrrin urRilnnr:uvrnJ tlr (ascp) , rio c (AscPL.,,,thsu'lo

12,ooo - 15,ooo In':urynr5trr dofl lnuni.lruoefinJa: 40 lirfu 
':

MT (AscP ) . ,6itnGdc:arTn'lua;ni.rlrlilurlnartrlgrd ttr t 0nirL un' c (escp)

nlo H (AscP) -.!irt*Tr':[a:ri.rru1i1u chenistry la,boratory n3o Hernatoloqy

Laboratory lnarirlil chernistry ua: Henatology laboralory dn: rOantrsrunaon

za {irllrs uasurisnrruirrurflu 3 ardn 1 a; a del.r.r r1n ?.oo u firr I5.OO u .,
I5.oo u fi\ 23.00 u ra! 23,00 u 6\r ?,oo u oriuyirrd#o.rn. rrldl ldun 1rr;

l'rn 1 ::nouffuigtnrnaurfuf, oT cr,:ri.rlu16ltennirrd.rrda rlovri overtime l,u

lunqn qrud rrarua:lonrrq:oiueu uas r flunerrl3rdirluauStra rr ln e dsnhrlulilrn
fids rlunr€l, n r fJu rsrnrlrfie vriliun-rr:.ridnir r 3ud rrial rnnr rfi'nnrgriu 1l{1fi'udn:rn
nrinirruniln

{daouli specialist certificationr;i:eu'iiq.rn'l'r u,ooo 6\t 20.ooo

ltrtuqr {!;of, iniunJsnr;rdne':rrrqlr:itrTrrrir drlunjr supervisor lrrirdfu
flrtauf.,r.rrulufar fltllnrrua:lrufruulm:

adrnrraau Board of Registry certification lu "re" dnuatj {daotrli'
ua:ri'::esidr=r]rul oqjua:ni.lru1u area d, 1 uloo:iuuaouluri ru.tr: License d

li rrliliuilu ut". fuua:ulrT nrlnirf,ur Lln:aun q:rl tdeanl3r
ua;n'r.oru1uf1 rrl-inois 0aeruJ:;arir; ri' ulUarj:3 cal i fornia
1ni tvdr0uiu

r riu ajd! r, i." 
"tr =.

qrirud tolrifln maonnriuuru4nrru crinruqnaru:'lunr': r:norordn rfio
dnriulunf, trHealttr for all by 2ooo.nr:ni.rrud0rj::l inT nua:!ra\rru rSud rdofio

(qnnrnilieunrirluf, n.r, 2543)

ronttrdrt6.:

I. Board of Registry certification Examination Eli.giLiIlgy Require-

Dents 1979 Anerican society of clinical Pathologists Revised 4,/

79.

2. Rules and Regmrations for Board of Registry certification.

no\cou License



tioua;5irronfl'tr

Drool Control and Tonque Thrust Therapy for the Menlally Retar-

ded

Alice trtccracken, M.S., O.T.R.. Eleanor v. Wolfe' o.T.R. and Ruth

Moyar .

The Arnerican Journal of occuPational Therapy. 32/2, 19-d5' 19'78.

{vrii{u1i16ruattRnr:rJ'rz riuneT lf,nr:1u{r-iradit11: Drool

1t.r rfi nua:nr, ; tonque thrust d.:nu1u{'Ltruriu d.rar,nqdvrltioulirr,ti

control 1Jl;
Hypoactj.ve

gaE reflex, !{eakness of oral Muscufar, inadeguate in Tonque Mobillty
uei rnfantite lbnque Thrust Uirld .,europtrys ioJ-ogical treatnent riu
specific treatment 1i erogran nr:uirin r flu t rat:rnnjr 2 tflunr:rnil{u1d{thu -

aiouqn'r irnur n t ?vr.u,

Liver scanning in newly diagnosed breast carcinoma

Haid, N., Singh. J. & Nevinny, H.B.

J. Surg. oncol. l-3 t 265 - 268, 1980,

{;ru.rrulinin, :':ru:l:iorga{rh uie ul:nl: r 5nd riruu oiueu 111:ru luoi-
ueuflini Liver scans uai Liver function test 66 :ru nuirfi focal defect

4 au d.r 2 nu 0::fru r Slrhnig.rnieilnfi ua:dolr,5'nujr u: r Ssqnatrl a5ue:durrirdeu

6n 2 nuriu ::;u r6uloiflrJnfiua:oenr:fitlnfi r dufiu rdoairo'nui-: ra-rsia::rii rndo.:1i{n-

uilrJrrx rrujr Ljflneruiui'u jfi'taerrftnrjnf,to! Liver scan

lo fiu ftrifturtir 1u{r}radn*-rm, tln inadequate in Tonque Mobili.ty ua: ob-

ligatory Tonque Thrust riu fl lmprove

tory Tonque ttrrust nrul eirulun, r:
are#lirrndu ucilJarur:ovrilirarusrrli

in Tonque r'bbility !ra:n'r-): obliga-
Drool- contror riu {rh ar;aru r:on.uqr

{:'ru.:Tuisal ir 1u perimastectony period a'rr:u {r}: adfl liver funi-
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tion Lest tJnf,du Li"r r i,\.ri'osvri liver scan rlr':e: rilotrlun'::ifu rSultni,fiuonnr:

qna,]lna\l! t l 5.t1 i rnioufi'u

nunr:':o qlrufio M. sc.

Comparison of a rapid micronedia method to cystine trypticase
agar (cTA) and fluorescent methodi for the identification of pathogenic

Neisseria, Brake S.R., Marsik F. J and Rein M.R. Aner. J. Med. Tech.

48 (I) : 43 - 48, 1982.

Four - hour ndcrornedia nethod rf,ultdlirr-:lr, rSulsridairsdulnu
uuaflriu lauorllunrr degradation ariLllaln:yr linnao.r rr.lluu rfiuuffunrrlri
nrfiularn:ulu cra dliairiln,t: idefitification rda N. gonorrheae ra: N.

neningitidis rui1 rapid micromedia method (RMM) laerU{uf,u6 lOO * fi'unr:

lirrilula ratrlu CTA- ne: identification ro\ N, gonorrheae i': altRMu rrJisu

ttUUfiU56 coagRrlation nethod uat fluorescent antibody (FA) technique l1n
r{o N. gonorrheae liuunliua: identified uiei-1uli nIM ciuru 144 isolates
ujl I22 (84.7 \) q:ro166eu'ld coagulation $a: 141 (97.9 s) n':rqleifre.,

't! FA technique irrflu N. gonorrheae cenrda N. meningitidis fluunli !!a:

tl?au;?;1ult RMM 40 j.solates, 5 isolates (13 c) r:eojerflu N. gonorr-
treae iruit coagulation r!a3 1l (28 t) irul6 FA technique 11fl r iso-
lates d identified jrrf,u w. spp. qn identified j,rrfru N. gonorrheae I
(14 t) uas 4 (57 s) ieu'16 coagulation uas FA technique nrlahlfu

nt4q r flul6drtml i':rn r 5e , fiarrrhgrr, in':ruq',rrnr: ua: ::lidn {.:rrur:
ahnlH identify r{o N. goncrrheae $a: N. neningitidis.

n:ri borrluri rn.l .
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Safety in the clinica] Iaboratory
Shot well H.P., Amer. J. Med. Tech. 88 (l) : 61 - 63, I9A2.

idun:euflaruoa;rrrtiarq r findulilurio.r firiinr: tdu6'un':ruvi r finlrnor: tni
f,'e rdalrai'rr 1 ulacrnrn4osla rn{o.r1i fii'un:T uotjua, uoJr\orqfiotiol fisJru *a:
arrux'inr:rrul dsau.rruluddr 1 6n1i dun':rul, \taJ1'Jfio1n r findu r ore;lufarrtlfirTh -
nr: rlirriu rdaloT nnr:neuquua:G.rfi'ud'un'rru rnoirdduaqjrr n'r:vr:ruar rnqdrrriri.t

rrard rfioua:nr':ofiltdqniu'r :rusrudislfirJ:un:ufu3ruo'rrfunTrGsfiuqon'uua:
arrurlaoalfulufor:rfitlinr': d.r ::nor.rfru : ieu do nr:iunrar t tqtto.td'un'i r uriu

n1':nlurlu uar nr:1fnerli*ri r 6rnird

r]n':ri lvurriuri evr.l .

Eval-uation of various preservatives for VDRL antigen- Pasricha,

A and Nanda, S,K. Indian J. Dermatol. Venereal ' LeProl. 46 (5) : 260 -
262, L9aO.

vDRL antigen rdoerar (reconstitute) uieia.rldlittlnaruluiuriu ir1{
Lirufo.:6.r1il rdoilolfiunr:gal riad {nnao.ritli r'lGrfilinnr$ou6rqu 1no,fit1id

qon4ndi i (4'd ua: o's) ua:1; reducing agents l riuri cystine, rnerth io late
fornaldehyde, thioglycollate, benzoic acid tlai potassium metabisulfite

flrr-ur ririuqafi.ru o.o5 s, o.ool t. o.o5 t, o.o5 tr o.o2 t ua; lo irulu
ilu nrlaifir.t reactivity to\ualfi t cul6vrinr':nnaou rfluries 1 ffu known posi-

tive sera nr.ri, *eulnqhrrr:o rfir.rlnu'rlriu'tu L7 - 42 '!u d rfi'r:ntrlri';riqn16'uri

rfiud o 's, thioglycorlate uar benzoic acia nr:rfiuIid o 'z I iuagvril6'.ir ufl

qr ua:uu:ui1i1i1uir.:rJ5rTfi nrll':: oi

rln:ri lrnurriuri evr .l,
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Effects of Bilirubin
Gary M. Chan. et. aI .

on Ionized Calciurn

, Clin chem 2'7/L, 2O4 - 205, 1981.

lo\ruia rdulfidrsnloJrrZ ionized calcium trrJuuudaolr:{ua{fi'u1 :fru 1r'u

ffuda10r uaiodl!?rld1l r3nauro\: citrate. bicarbonate $a: phosphate

1u1!

r. ox'r: d1J

l,uir.rnru uae tdulcrrr:o:e:rf,'rffu bilirubin tfin tiu calcium bilirubi-
nate gallstones tui*l unardur: (ionized caLcium) fia'ur:odc s':rufl'u bitiru-
uin dq.rduli

e,.|nn'rrtnE |go$ Gary M. chan !!a3no: nrj, bilirubin 1u{l*:.r fi6rEnado

'r:fhrtarruaa rdu! lrtunuircrnnT rflnurlunaanunaar lfneT :l rtiud'rlruu bil irubin
a1n 20 mg/L tu6\ 3oo nglt rraa rdulcyana.r riu r iur:l luro:giarlr riuiutosbi-
lirubin rdldu lunr:hnurlu rindol (3-6 fu) Iti! bilirubin qs1rl160r (137 -
La3 nq/Ll una rdu!1!€*u0iinir1lrfin1un{ud r5u control fi1ur,ruir r:d'urrh.rrfiurfi'u

irt{xin.rt reo.rlifrnnrneruilfr.r6:snirrr::fruraa rduu[ac bilirubin lur6ndou ds

iorqitrn'ir 6 ft uag6a3ffu bilirubin trr,rri so - Lg3 ng/L 0ae rldr.lfiu jrn.x au ll
r = o.6L P< o.ool d.:{nnoa.rfinrrl rfiujr bilirubin d!,:: fi'r:grr [n rJnn- 'lurfind
t fi*lnri (nign - risk infantl fiuc:1thi1f.i:f,rJlo\ lonized catcium n"rarr

tltlrlr! t u1,) r a1r:Tun-r 1vr ,lJ .

uia rduud.aodtluuon tsairr 1 ro.ri.rrortriu nt:'jro{lu 3 l uuu 6a
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oli-)rrluuue: A{tf,n.t r (( du) so\no!

riluoenr: rluuirufi'u:;nirlno: rrainnr:uyrvrri ua:no:yrururaarani !x1_
l''uT i's riusllrJ drrlud'u:nda1f r iuafua.rrinfrnrrvrtraaloru: sn:ld r ihranrudoin iu
n1:{rfiln::u rs\.1 fa.rrJr:q', ua:n-r:i'odalnun?'ki duvrraarr r fr.rdui v ru:: fi.ur rnisrras
rosiuMafi1drj 6uda.rlua:d r flurio.:u.::rr uua;rJfiu-finr:d1di.:r.in:uvi.raolnnr; *a:duvi
fr r fluria.:almosno:xururar.ran i

rn:di' v'r lau, rSuD rfloil rflu{:u rn,rrioairrro rnr:u drrui '[urs rsu.rur]::rrnr
bb,t:i(,ooo u'u ninuauir railneulu c<o {u olnr:ri..rdnie.r bn trlnt o12 eb
$rt: fi.rt'iornr:d\.ra: <bo n.t.:1\r!!n.r :eufsoenr:fi{ud <,oa< n1-1\ t!n- ua:1i
, {:.la.l8oninrtriaairrlru.:rnroso rnr.:uir

arar:r:luuua: firTfinr: (; du; tosno:

r: r fluornrromtt{a.ur:o16dfudluar nr:1f r iur]r:l utrir.rrnvr,qn ou.]no-r n-r r
nif.t ..r.< r!n.t U11 co run.: :rr:vrtloror:0du d a,eoo n..lr.t\, rlnt n-:rua:r6anne:
liiul,isaroenr: i'sd

fud . r ii.ra'e.$nsruua:riorr$ff,n r:lunr: lluu nr:aourinflnui di,iur-'ni?r1
i\re ryti0ff

6:d r {r r Suairfnr:ru rat1r1nr.:no: fosrJ::gr: no:sa:airJnr: ru nnat6

6ud " r fiufa.raqnno: iieurds 6ndeund.: r iuairinr ru*a:ias tlfirif,n r.: 1une:
tlrn nr.:aaurininal ta\tn.taig1ficn:rlrhfin

duri o rfluairinlruua;fo'rrlfirTf,nr:lunrrrrau nr:doulinfinur soraraigr-
niifi'atulnralni

dud < r fluairin s ru u a:rio rrrJfirifin r rlun r: l luu nr:aourTnflnur rasnrnisr-
$rilfiulnarnlOn

fud r rfluaiEnrruua:fo.rr.lfitFnr:1unr:r.lu,u n1:daurinflnu.l roua-rairr_
le0einoradOa

6rd 'l r iua'rrTn'rruua;folr{rifrn r:1un,rr rluu n,r:oourfnfinue sor:nrnig.r-
rada?ia
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,)\t !tu\tu .'::J1ol bsr,coo,ooo urn nhr.runui-r rg5onru1l ;no iu oru"d'lri|.auo^"n r:
::nrn': r nT lfa'rrinrurJ'r:lror r dosonr Lr r fiugaulunr:uaaqtrfidano: fSlur' 3 *ir or oj-,

n-rrnoairsoenr: r3uundsdarrr: r ?'lasiorioair.:nel1ufl ucrc ua:uir r ai tnr u1u flrocrn"r

rinfi nur rfi urT r:iirufinur

'::njrs'tug' b< - !'o qa"rn! bdbd rTnflnr*r runflnnr:unnJ riu# ,i uollfn-
finneird trna0n du# " 1i r nurrr:l,tjfi'sufinnrrio rrtJSrTfin r.:duqvr': r a:riarr rJif6 n r: lrrd r rn

in 1uI:ur urlraailu, airJ,s, n:rur ua:quJn'ul.:o rzn < rflll'hJ ,do tfil,1u

rJ::ar:nr:dua:uuearrlflalunt toont{riBsrunfi'rtcrnai r 5nn r:6nnrn'a1! rrnnr:aonuuu
aoun u o ror :d ua:rlninrrd r f, uyrr{fi qutlnu.ra5\rf kifu orrr: iiuir inr u.l: :rir'l o * a :
1 i5trjrzounrrtu'hJ r*rdu1u: :fiuriau{r.:r:rn

farin rnniane: unnrilud 
"<

riofir rnnian r':u"rriiud ". tssao: r rafinnr: uuyrri :lreiua r fi'u r 6us1 J iuyi::
.r,ron 1u Lflqjtg,rgn': rdoSud bc !fl.:1n! ucrac oiu-:urioondah r Sqnr:flnurluiud fifrrott'l
nts*l << nu r frurilorinrr I r< au ua:rJotgnnQl uo nu lt,iudOfnnn dliiurflurfi0rl
fi'uli'u r irua:uuu roduuii'ufu "..rt flo u.rsarrflnurn:r,i rohrmas

i'rrrrn, :1 ou.:ud.rs ryrn0a

urucqlrri lomunJni ri.rrrjrfiftA rnnfia :ifi.r o nraisrirlfl runf,e
ilnornudr.r rnsla rconinrirtiriourilsqrlnrrirfir rn6ui r:ui1.r,Yuf4' cc !n.,..rn:.r-
ifu6 ror o. d'1fn\rluni\rrrur.l:lrE rdoir.rfl nlrr rnnr

In tu

d q!n1-

d::prlr, nr:qtnrnQc rrfird na

'u1\ra1zo''t.rro iqple:rori oeor.:ri::fi,u < nrnlgrfirn.::luirJn lirririel
thrguitrnr:qtarn?r n i.rd ,,< fie6an,r., ::g, "E'nrn6n r6nua: r u.r??^.r lra r \r..ud.r 61_
'IES{r!1u " (Children and youth Mental. Health and primary Health Care)
::njrsiud .c - bb !n11n! bdbd o. fosrJ.::1ul r6urunrornr: na\qsn..rflin nl\_
trr'1 lra:l;rcuauri-)rliz1nr: r4at,,firn::!uit7n th$uua:ournn,,
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uluclro\r ltorlrd {drurrrr:ro'r:i :rll < nTnigrafi0f,'alt1araIe\d jru
fftrrrotrrJrn:umr*rari liooo rduliolr$rTfinr:lhrqrt 1u .b {t$rtnnln rfiOo rCoal

:rrmrlio.onrr tdaefirnlrrern:uetnr:rstff,lruluio.rdfitf,nr.:1:{ ur!rari'r.r 1::nd'ts
Tud r< furrnu rcrt drTud bb un.r1i! baba

llnlnurgrtrltrfi rn::uu'rfn rilrrlffrvlnur

l.t,ruunnr; rnsitru. tr: rnq :otgrantror:ri ::fi'u > ffrnrirnta'lgrfi on:;lulrfn
rorc'l:ri trn:gn*nu1 arrrlzrficn:tuuifn 1i1ttyrufinu1[a:A\r1u or. 1':snl'rura{s-
nftiruue;{vt5ra"rrjr.r ::nir.rlud r - a lurnu ucrc u"a: tdoiud .r - n" luran
ttx orr'liotn:':o lqp;e::oi orcr:ri:s;'u d r1nid1fian-:urlirin Liu'rrlninurldl
.rru o. l rNru1urrlun1l lmrr
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nr:thlArai.cd il:;neriieo rlolrirs 1 rrfio

t. Prostitution artd the sPreadi.Dg of the s€&raltt llar-atF
t€d Diseas€s.

2. fenrg@nt of glD in aleitcloPiDg csuntlies.

3. Gyoaecological coditiona relat d to slD'

&t:rittrr: r6rru ri'rttteqmrc doo.e. u-li (arrrtt r 6r'ro E ll
a! aoo.oo Uln)

{erhlrrrrmioesuotlid rlnnirfrnqrrn t mtn1*l r trr1aar }l
nr:rhnrrth:pt ntsnrrtlra .ee osirrro:li nllrgi rolo hr. f6oa.., ratl-
na - n (t1.11'1in.rr)

rf,lor'rh

mrt.r: tmienrzsntJ rftrold nrir re - o< d t tr,td - rF!
ro< r{rl 'nr:lrrr rdnrfiirnrlir r6nctSlmnrrm:mr uir rlrrrotlGtr
r:t fiurjtrurtlth*lllrrerair' 0ioarthro drrtn.lt*d

rtn*'ir1'.'*n'iiirtlirJ5fiteTu "(P > o.o5) rt'h P > o.o5'

rlh " (p < o.o5) rrta P ' o.o5 '
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