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l-rsfsrn0nmsm,rrnu EuJnd
alteulOtr cnono rr0i
olmtreorneolco./c€rcg

nr:raiuqninl:cnjr{ carbeniciltin

\rol. 13 No. 3
Septemher l98t:

{ll0i Tobramycin ?lto

umft'nJa

rda Pseudononas aeruqinosa d,ro n"ln''l.nduds" -r ouir u 1 tasrirJeudrirlriunr:

Amikacin slot$to Pseudomonas aeruginosa 1u#olrJfru?nr:

dqzd as{ nu., M.S. ( l"licrob io I ogy)

rl'ru rrri 6ilif,{d6fiui rlr.l ( rltnfinnr:unvrJ)

n tel {nurdl': rtralura unl rda.:1nrj ahulu otn strains l#r'rilrvri n r':lnoor'Ln r: t a3lqvrdfiu

r:n-jr.ru" Penicillin, Carbenicj.llin rlo Ltnpicillin filul, n Aminoglycosides

rrju Gentanj-cin, Tobranycin un: Anlkacin lnue.rlfuiSnr:nr.:1 lurio r:r.JfrrIfia r: n 16

nrr l dailnur t rl:- ul t fi ounr': r l:lqr 6fiu::rir o rrdrula€ln 1'r' r':'1 rua'rd siarda P'aerugi-

Egg strains nrrl d.:ruiri6n r:rilarllrira dlfiuofi'ul enoia urrjvr'1ien , air.,q, #rtua dr s uf-

lis lnurlir CarbeniciLlin du r rluurr'riuui.,.i effective na Pseudomonas lrnvtoqnriu

l:'[irua r air.lqvrdfiuatje ': 
r fu"l i'rYn r nur:r ndqq fi'rur Tobranyc in droti, sriountlluldais uo

strains (<n.no%)rn3o6s oe strains (ao.tt%) dua"sn'tt r a3uqrndfi'urion r:hiu rnd 
'on

orndtl.lrn:nrr r airqud.::ni.r.r Carbenicitlin nu Anikacirl toi'h-, r da Pseudonoi,as i"t

cr (<<'ooft) nio < strains ('ol'tt%) uui'linun":ienqvr6-:n- tu Carbenicillin fi't

Aninoglycosides f.:arl latL dN n r: dngrn 5.lf1rin^ aanniasfi'rn r:finnrdu 1 lr'1dv iv".r'luria s

rJfirlfinr I ua:ludnivrnoar riarda P.eeruejrro-s-q rdurFuefi'u o:rjufloda:n6in ldjr n-,:'l',i

u-r Carbenicillin jelfi'u Tobramycin n3a funikaci-n or:.rT rn r o3r:qvrdfiu'lria ue tr rrriq 3':

nar{a 3=glgglnosa 6srfirrl::1t'tlurdauhro'rure|ru1ofln{vrrs1 r ra'rd' rltitnur {ie u"

rfln infection ieu rdodna'lri

*arnitrlaf,elnu"r trt!:!r vltrel,ldri urnr5nt r,Tl rflos'lui



liurmn pol.ynyxin o rnur{r}etd6n rdo ,ron'hirrn {rJ', ud:r r lunrr {nurdl':\t}ruMa

150

tmui

l uth 1fiudn r':5nvr {r.ie od rfin infec-

tion 6eordo Pseudononas nhf,'s!flrynro tje.r

!T n rdo!crn,{#.'itLiotiuu, drrlainunrutflo

flr ntrlilnr*r lilaa o-a ua:urd'ru1aflr-

rn ci'rdfi r rluntrnh {tJtt,6-t u 
o-o 

r riu lunaurnu

Pseudononas aerusinosar.ttinui''urif,fio

rio ln $a:':ruu::arvrb 611iran1iref, rtr..,

urldurnen Penicil lins nlo AninogJ.yco-

sides rduuendsdu unfinuirn rdo rild'ouio

uriruladr rna'rd ntudrdouo"n rda Pseudo-

nonas c,rrr r': nnan r 6u'ltnidlilurqnr u':

Phosphory lation, acetylation rla ad-

enylation rrnharrqriz aru r1fi a:rir.6s'li

fi {lh r ar urfrul aflroaszinrrri6'irrfi'u rdo

1nil1sd!ri1; | finnT r rdl!q'n6fiu ro'o-o'' d\

r: riurJ:;J u?t;1un r : fnur {rir rl iarjrs:rr.J::

frrt0nrrfinirn'r:1io rirula{ln r fio\t?tfln i fia')

eirllnqldnnr':inutdrne': r olrqrdiTu; :rir'r

or Carbeniciliin rla: Gentarnicin "ia-

r{o Ps eu,lomonas l rrrio.r r$rTfi r''r i "'*."un

ua: r 5-e1d l io {finu.1l-lnirnaa s u"

buJ.I Ci,iang ]lai AMS

o'rnlltn r:?lnsrnisi q; rrJunr: con-

rirn'[irfuh-dsduir n r::elfi'ur:ne rs aT

rrn Penicill ins fi'! AIrl inoglycos ide s

al,lr: n r atrqr dti'ul riaJe.: *rirStio r{a $-
udomonas aerug inq53i strains n'et:1d

un: rf,u.:1nrj 1nuorffrlGn, ':n'r.t1 luriorr

rJfirl?nr: o 16nr: iCo'ldflnur rrJluu rfluu

rTl d.:!i rnuu'1 rariSnrr rna'rdlr1riftnue

n r': r allqvr dfiur:rir.:urdrula{ntrln Peni-

c j-11ins !!a! arinoglycosides 1r.r rda

Proteus species ir.r11uriosl{'if; nr:,rir'

rua:nriri6nr #s arul {r a {:rr{u 6fi'ur rn

o:riu6sliui rarlt rrardlr'hif,nne 6nn 3.:

nd.:ftv rda Pseudononas aeruginos4 1no

f,nnrn r: j:rf,u:rrair.r rLrriruladnn?n Pe-

nicillins rriu penici I lin, arnpicll-

lin ua: carbenicillin ieurfur-rn Ani-

noglycosides rrir gent anic:.n, tobra-

nycin rrn: it'nikacll

.TnqriijlEn-!:

rda,,trflrfu . .do E"aorog,
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eeruginosa #unro u, strains l6gunarn

{rJeud r irr, irnr.:n:rr :-nurdlr\: rr1l1a-

un: rflr.:lnri I n u tlunn r ndsfi.tsr:r afloare y

llta\!!,.ra $o! Exudates du rdufi.:rrlnd l flr.,

tl,rR Grarn-negative baci lli un;1,rii1nal -

rlfivrr.lie r njlfi'.rd:liHau rncio citrate, 0F

glucose, nitrat.e reduction, notil ity
$ac tlloluorfirt Brain heart infusion

broth d <ro o, '[ri fernent i'esrra'llrsI

(Triple Sugar Iron Agar) la:trinaa..lja

0F naltose rllod4n s trainsd-trJ,] lonfie

pignent i r 6or'l i

urfruladri. drrfurir n penic i 1l ins

l6uri penicillin G sodiun (a.rdnr:rnfrz

nrr! ), a$picillin sodiun (IBI)ria;

Carbenicillin sodiurn (Pyopen : Beechan)

dl r.niur solution 1ri1 lu sterile pho-

sphate buffer pH 6.Sairunen Aninogly-

cosides'lfruri Gentarnicin [Gararnyci.n:

Schering), Tobranycin (Nebcin: Eli

LilJ.y) ua: Anikacin (Anikin : Bris-

to1)i|: rniu:.t solurion 1ur]in dudt]:r nrrn

rdale; r fiu1i}iuruJ nu n.r.: freeze,Disks

sorr Penicillin (f0 u), Anplcillin

rJ1

(10 ug) , *a; Gentarnici.n (10 ug)

rn5utJdl'[;ra': deu Disks rar: Tobrany-

cin (30 ug) uo: Arnikacin (30 ug)'tri'

1Tn BBL ra: Carbenicillin (50 ug)

l6'arn Pfizer

arrr:,{ou,.da . arrrrr,{us,doft1i

lunr':f,nnrd fia l,tue I ler-Hinton Agar

(MFIA) ua: l"tue I le! -Hinton Broth[WB)

Inrln bbL

fl-r rrlndarn 1r rdi!qudffu"a\r a-ln.tu

ta€rtu:iryUtnnr:. i6nr:duirLr}i6nnr

rrjiau rfiarufi'u fi "' l3nr':u" lnunr:fuiun

a :'l6ntrnrqndzarr urdruladrvln?r€nrirr uuu

) - s ' r!fiu?l !ta; $uu ad! fYur{\:n!n d A no @-

@!__egruq ino se rT'\ ob strains

1611' '. Aear Tri.ple Layer Tech-

niquelt I sr uu'-r rar Culture ro.r rdb

P. aeruginosa tia: Strain n'rr,t:r.dou

6rlfi uluarnrr MtlB lrnh'lir 6arr.:quL;'

arrl l{irduzor rdorl'::rro oot rradTua,

(rfiaufi'l McFarland No, 1)ua'e6s ino-

culate rdaoiuru cob r{ni/ua.ar'l,rJ'[u

oo ua. za\ WIA dnaal rnae*ai 1hi

Standard loop zurn < ul . dslsolution
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r52

ln" o.ou la.) ua"e rnarrorua,rnr.: d.cdrr li
iu Agar ,r.!.: 'lzlr0r.,r,ir..."ir{Qn @dj rrn
tiu r, ro !4. ?a\t !fiA dnaau rnaerri-,, r rjr.,

tfu truo.: h6n?,'uLdr tfiri_g) r,ririaui ,r,g.r

ludud u f,qru{'t 'i;'1; forcep fiurar

Disks uriruladn ro zf,n (q'rrjdos nr:fin ur )

iuirr. e.ga. 1uriud u a'r'lrJ rieersasruae

nirrar'.tgar riud u (fi'rruonllulJd o)1na

11\ Disks ?ro! urvi.,ao.rliir\ffurl: s:r eruni,:

ilto.t Ha:l:.rsor Inhibition zones ?Jo\u1

fisao.: n':ru{rttlfina Bauer *o; {:rl.: ru ud

ll d.: r e ndng\rc r uaen -r:ds'l iqu Agar udrfe fi u i-r

6slir:ir incubate d no's rilr-rar
c dell.r lrnfuirrui r o11lua1fi.1iaafl!.l ! yttfl

i.ofufu drr.h:nauri-ea oo !o. {ro\ MHA

fhao! lnaefi <c'?r. riau ua:dau rn.lriui

!1fl4!;"s o.3rd !a. peniciJ.Ii-nase (Dif-

co , o l.la. i Potency bo, ooo Leyw

units) rdan"vf,1liru eg.r ludud o, *6.r

treiuit6.:giI{r incubate ocr'tr. rir s

fl! lra;!a aeanr:rndalrd nrr.:1r_lduanrii

(rrJfi u)

@
tion Method. dinlu Microtitration

tiul l Jhj-allg llai Ai\.lS

plastic plates (er-U bottoned hells

?U1fl1 o. otDd :La . ) lduhllrhn ? 1:J dia ..lel

lnunr:!fd1u &% Ethyl alcohol ril r ra

" del'i.: ua'e ir.:#r uihndulr r nr.rn r6o r,

n i.r cfi'n rli a a n'l iririr: un vvril rir-l rr fl r r n r do

rieuua.rqan:r'le1o rdn o-rnfu rni ul u-fo1<

dilution rasar i.rulaf,n urie:rifin fi uur:

rduel u^: ul,u^orryuf.r "l qi Lunqrma:nqr

inultio.rnrr MHB ainftu"e dilution 
"a\

t r,neirdbiolri' solution .lurqr *ria;uql

o.obd rJR. ui'r6.r'[d Microdropper run

rda Pseudononas drne: r du.rir.:fiu*a: Li
i 6ocr.r'l-;1dr da :y:Lrm rod runa'7r"."u

'lljlunQllnnql qla s o. obd :la . drrorrl,

, rirtrju?,au penicillins rirr 
", tfin lunq:l

*r n ua:nqr.rqnrir u triu ru, ooo r-c; e.dd

q1fln nSollta:un:l/1a., n.rr.ra.ifi.u 6i1u

n1'uJ tlrtsl.ttto\r Arninog I ycos ides lunql

u:n ua:rqtrqnrir I rtjl <"o ||a; o.dd

fuln': unr:: / la . , n rr.ra'rdi'uud'euh rxau rir
incubate fr n"r 'g, rfurear u.d.rlr3,l

i.iui rflaytao nrr,rriruera rfianerir MIC (Ui_

ninaL lgrhibirory Concentration) dl
r fiunrer.: r tfu{uri"rqn zo rru rri'ru1ofln1uuqld
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Vo1.15 \o.5 Septenber lgtjtl

arrl1lo': !(!n.rr !niq?a\: rdo'lri' uir{s sub -

culture lrnnqr.rd"hji rdo rl3qir" j..,d 1nr

spot R!uua. l1t NIHA plate (1d stand_

ard loop ?l.l'rn e r:rt. ) rd.lqrndlilru

olrr: rrjr incubate d "," 
'1, ir.:fiu*dr

irnr.ae MBC (Minirnal lactericidal Con-

centration) ds r Su nr rr.r r rir,,riunignza.: rlr

iruladrda-u.; r.:ori.r rdalinru'lri

nrrulaara. 1n:r!r!alajr I dl!o dfi!

iSynergisn) ldali r a-r urdruladnfi.:aa lr.r"

arallil uiexui.r activity lunr:vria.rri rda

?ro\ued'eu1af, lrnh:sfin rfill.rdu!rnni.r < ,vir

\b dilution) rda rfluufi'u activity 1,o!

urdul odruda;u0nd1iao nqrf,n rr ohfir rda

{.1'[l\ iuirr Harryu n?oulonajr Idl!ny]dfi'u

u-r$d?u (Partlalty synergisur) rdo ac_

tivity zor uriruladrtr:ndrr rCldri < rrirlr.,
zo;d activity tolu edruladnin#rnurr rlil
r'u rfiu.r u ryir *a;4rjar.rair Lgg r *flllll
r1u (No synergisrn) ldo activity rolur
ri'rula{fllcra:s0n ldrdu rfia.: 

'n rvir rdo

r fl ar.rffi activity zo.:a rirul a0r,rslda c?rgn

n L: airy'r rdo fr'l l1 iarzufi.l

lid o. Inocula-RepIicating

1;i

lrlethod. lnrL ryriu.: rr-fo1d dilutit,n

za s u rfrru1af,nr,iqr a;tf,srfr.: ulu r fiu1 l *6:*lJrJ

Hol fi'uvYs * .4 'i,uarrr: MHA d.:nrrll r fiirju

?o \ru 1 Penicillins nlo AninogLycosides

luarlornr:orr*.:n 6 slrlqnrie rrjr., riu

ruul r6r.lrfiinrrr r rirLriugo 
'r 

u rvi.J " n-:n fld
1ul3fl r' r,irui r,ar rdo p. aeruginosa f.:

eb stTains dr: rr.,rr; r dur:'lua1lttl MHB

i" 1fi rr rrrrilfr rdoa rsru'lri rdorjr!! 10r ood

rondl ua. rrie6.: inoculate rda4nstr-

ains vr iar l rfua suuorua rr-rl rl"'a: qrul n u.i;

!a3art Inocula Replicator za.l Steerstb

d':rJ':l nauir a lronge vini1rir-]r 1ei 1n !dalno

nr:1i <c% saanaaoad ua: rariu rlar'iyl

rdo r 6uo'r6.tuil r1l'luury:za s r f,ofr.rr11q du

a:1i solutron sa.l r dafia! rlr::.r..tn/ o,coa

!-.r. I Fla u"tr,oai7ln. ) uieuir:i.spot

n{Util'tua -ry 1 .:dlO:: Urdrlleflvr !1nr i, ldl:

iunr.rl fi'u 1frrCl spot qrnorue-,r,-,:di

ne rl t,it riusau rrdhqnl:r f.:oruar y," r ri,:.t- n.,, -t:-,

r til riu za v r r gs qnn ,r! 6ri d'1r drr::.ri spot

tart rd-u usin; strai-n ,...ruFenr-iro rr - .;,,ir.:

tJ'::lrtl 'o lJ)-. L'rn.tuo rr:.,i. -Lttcur,ate

d ","'?J. .:rrffu ri..irjrrr,,r rij-rrnrnr
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trg
a'-n'lu tfr P+td@nas aerusinos,

rf.t tr strains d rlont'trfinura{.rd r fiu

r{oCriarfilbioo'rirl1efi Aninoglyco-

sides fr " Oadlifttrrrnru'ioritr{aio

u ?n Peaicillins liarsir; Penicil-

rin G C.o1ri6o'ir r 6rmd rianlidrnltfnrn

1:r*rrfr Gral-negativc becilli un rdo

Pseudoonas nrld strails f.ra.obiau,

catbenicillin urn oritl:fisalrirulrin
f.: ." nrnfr ;ag+r.rnrforrria{r.bu ri'rio'r

li oose nalo, rlilcl-rn1. rfafrl{lnur
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arai rnn, :rnaaunr.: tc?:Jirdifu 1i0

llnr:ri.rc-ur1urio.rilltJf, nr rrll nu'ir r {a

Pseudononas aeruqinosa [;e! strain

liaraiou{rsurj':dua tir.:rrn rdaliltnrr

nlaounr: r afuqndurun"rs1 rtu laa16

sc rain #\ro 1 e1 ri'Ha r a:lqndrfua'ourqiati.c

rdanaaorl nufiilu:n urlnculri r rt!fidlhl

r as rdoiaaoulnuidff r nfo " fil; Irild.rr

lrf,erlfi! t {o Pseudononas 6sarirt6o

fhricnjr.rsr Carbenicillin ffu Tobrtrt-

ctn dsrodlidlanado.rrTufii a lt fr\rrat!

eoalrJf i'lurr:T 'rd < uan.ri'ulnrr r rtrqrrf,

filra ri r.r urir l.: r :rir.r ur ridluio.c r.t!fi 1r4r

{.r rc gui rorurt'ftrrldrn"r iafcction.

flrnniru r{o Pseucononas aeruqinosa

rrfuqrdlu{rha (In Vivo) lirJurttr

drtfi.rlunr:flotra5.,rf nrlrrnr::lrgifu

io strains (an. oaJ() duer.rntl r rtrqnf,

{rha rfu rrarltl 1nr{rhl1u:rsdr,f pcttt-

cillins o-rr rfirornr: Alnl iar{salf,u

ua:orr r fli Anphylactlc rhock lf dzu

uTr"n Ad"n4Sltco s idos unr4rnfiirfiuq.o

atir.$ rnriairhs lasr=Olni'clr s.3 Nitro-

gsn reteltiott u*;r'alr: firq anrrlli{ . tl rrutll't u l tr I n t 1 S:.j rd 11 u\t.l ura 1t tlt ?'ln'?t.

1f,u" ldrdgnrnli 6gia.r{rnnireq{r"rro r ttrqndfru: :ni".r r'tiru1"{n{td.r triu

orlt rft{nta rfiurz eurul s:firi?rli.r- Carbenicillln flu Gentanicil rLr&

Pseudononas luriatdsrltnr.r (In vltro)rawrnf,tnr'redrrltrofh: rr,trlonfttuli lru

tltirnre ;nar.rrsie:r*rdlirntrl#ra*irrn

ellrJ rda'g'rrmmr{crthr frc r 6un1:$;krnu

mwerrilllienciaurrhtii r dufiu

fu qurrouhurlilny*irJru 1rg rfiaar.r
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1: d1\r Carbenici.llin fi! Gentanicin

lrim raSuqvr 6nu'!u r da Pseudornonas rfius

n strains (,"4%) rdamnaoulni,lSr:n ra:

l6d " deultd " l"iHoner ra3lr qmdfi'u::n -jrs

urqjflurda rfit-r.r ( strains (<o.tt%) ds

HacT ni6nr, f.rl-rlrd1nir flur:ifu r riurtu a;fl

nrrh?rrn'ru1a0n Carbenicillin ielfi'u

Gentanicin rdo{nurrjrhuiraknfi n r6o

Pseudononas fuo rr'biaran r': fnur16'lri6 rilr

flrnu!'rriau

odes't:fin L: rdoriunfl r laiaurirlrrr-h

fiudonr:rnaoun r: jer rTu: ;n jr s:.rrd"l.r1a8n

lrn r{ouunfi rlu,uiaqjll species tfitreffu

un'nla r strains arqf iHan r rvrnda!fl'r':

r aluqrdr ;nir'r u 
T {rd'r rrr,nn r.rnu'l rt l rr': r u

u-nri,r rr,r Carbenicitl in orobiHoi'ruqvd

naur Gentanicin u'la aninoglycos ides

fi. du1 1i'"'nt d.rurufiu tear QontJ! rlav

nru rriurjus o.o uT ri"rll o0nd1i *a;uonarnd

fvdurYu orn r': r 6a'r r {otl"[ivrnrou6e u cen-

tanicin dq#'ttrqndlnu Carbenici11in

1u in vivo riu orl r flndu r dar:t1n uhtor

u'rirula$n b s0n ! ,t rtdtJ firtriol rrieitllr,

1d1 s{111dan (rv)aJr':rirl n1p;1o tdo.:arn
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'::un r:dtrrir erdt n ta.r {r}r u rfin{n 
-21 ed-od

or'.u'i :6trr.,n r:nndrlqnf,tos Gentanicin

Inu ue Carbenicillin luurs in vitro

fil io.r'hi r larurunar udelusn'sa: tflnt{a

iruqvrddu ost-ed ds Riff rral Jacksonud

nd".-jr n.-gn#"uqrdzo.t Aninoglyco -

sides 1ns Carbeniclllin riu rfluqoortn

m'r\t Physicochenical property vr'rircuh

rtln,utu'l fi1ufior:rJfltfr n r': ua;5nrr!difitlYl'l!

lrjnun e':n'euqvrd

fiu Tobranycin

c1inical tdao{1uanm:fi r tt" ruirf,

cinlulunr:finnrd

'::rr rl Carbenici 1l in

nloueiruloihr Arninogl ycos ides du1 tau

rrn'runrr taiuqt dlrndqn: 
"r-j'tu 

Carbeni-

cillln fi'! Tobranyc in ttas:osaslrfio

Carbenicillin fi! Anikacin sieu Ampi-

clllin ielfiu Gentamicin 1rinr a raSl-

qndfi'uriaurn lnuvi!1u Pseudornonas

tfla.r u fllo b strains qrnq"rueutfflntr

eb strains uonvirurddlu rnnnr: tdir:

qvr dfi'u a J r.: ,rvir l.: aairs'lrfinrr.r n rr flnnr

nisd riu r fit,un t:nrn r: tfl3rqr6'::njrr:

ardrulaf,nluriarrJlfflnr: (ln vitro)

r lirrir., d.rae:ov'l6u'r ror rdo Pseudononas
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drrnnaou rfi urrTlr'l rjrieufi'rltnr:'ludsdrf,ln

(rn vivo) rgulu{nivnaas nlalu4r.Jrulnu

rt'rrn'r Antibiotic serun Ievet lu{rJrr

dl ri:u nr r fnurrie o u rdeu1aonfi.r uur, , d"',1

!!a;uuu drJft! tdon:qi, finr: rtllqnd::trr,l

Carbenicillin fi'! Tobramycin a rirs uri'll.l

1u rj$ un ra'[i ricr a Jr s'L'i fi n r!1 is{u"., u'r, 
"

Carbenicilli,n urfinur:rlffu Gentanicin

ual Tobranycin I n afinurluininnaa.r fio

r,rr{z rr d.lri'ln't finr r:fin r 6oa rjr.rluu: udr u

rda Pseudononas aeruginosa dnnr:jrfin rr

r afuqndfiu r finduoJ rsufq3!r cfljr.r Carbeni-

cifLin d'fdilrff! centamicin r3a Tobra-

nycin 1nu arrr: nuhlfng!0ln rnfio:ona{r.:rn

njrnrr'ldu r;,ru1afirzfin1nz0nnir rfi tr..:n tr
aitTrufi n r fi u r,ra ;uo nr r ndO'.rarll e: nzdn r do

oonl rja rnuS r rrudin r do r ri' ng (do.rrio.: ) nla

arn r fion'lurTr'i.r nqfrer uo:ara r nrirdfiifu*uo'rr'l

,ra dnn aar.,'l 6"luria.r r{rIfi n e r 6r u 1n ul:.inun r r

n-ruqn6r:, irlaefr r {rao uo ds^adl66

don a60\iTun-tr flnurlunildr rn rflrLrur.i Car-

benicil lin rdo1ri:er.,fi'u centamicin 1f

t{an'r': I d:!qr616rlaarnj. drdali Carbeni -

ci1lin irlrTl Tobranycin l:}irla rallqmd

ijul l Chiang ilai AtrlS

fi'uadr.r rriudnr.:rrno rda Pseudonona s

' ta ' " er"':"itiurdrug.gl-!]g]ry o:uun \:u. I Uullu

1aanq'f tnur rjr! rd rfinnr:fin r dodrialrJ .
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SYNEIICISI'i 0F CARBENICILLIN AND T0BRAI.IYCIN OR AMIKACIIi

ON PSEUDOMONAS AERUGINOSA IN VITRO

lJnchalee Kongfoo B.Sc (Pharnacy), M.S.'

Pantep Eidtisawadpan B,Sc. (Med. Tech.)

Synergisrn between penicillin and aminoglycoside antibiotics was studied

bythreetechniquesinVitroin]2strainsof!.@gisolated
frorn clinical oaterials. These three techniques were in accordance in l0 or

Ll instances with the conbination of carbenicillin and tobrarnycin, and also

in 7 or 8 instances with the conbination of carbenicillin and anikacin' Thus,

these results of the present study indicated that true synergy between carbeni-

clllia and either tobranycin or anikacin could be achieved in vitro, and

suggested that conbined therapy with carbenicillin and either tobranycin or

anikacin night be useful for certain Pseudononas infection in hr.rnan s '

* Departnent of Microbiology, Faculty of I'ledicine, Chiang Mai University
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carbatricillin + anikacin, a'ripicillin + kanaoycin, se3 aqricillin + auikacin

danurrftlrinin c { tiemr: re,llqr6rurioo hss.tll;afl rfo rl!,.0 Mditive rrit:L

atitlrfitUnm'r'rfrqritfu:an'"lurrirulatnfrrolr2n reu o;frnrr1isd-ru1ecnizr-

fuft1f*allnrrfoyrlrnf,n r{o Proteus litn-irn,lrlisritlrCntoa1rnorud.s rf,gsa'rrT.r

tlBstla't

14!b

ftlfirdnu'r'r r{a1s Falilv Entero-

baeteriaceae n'r}i rftanrrf n r 6o1ufihu

liriourrrffqn $a; r{o rndldr l! lwci as';.

lrinffu'rlrlirnne r6uorir,'olrn#r., Irs rmr:

odrrdrrda Ploteus r{uflorourril4afn

Aoinoglycosides fl r rruli{nall6nalb, rior

d',nsnir.o species irll to.r Proteus tw

'ir Proteus drabilis rfu species duun

lniaorrntfqn riu rrn{trmr cm.r{rhutl rt'"

ltlunr:n rrr{nyrffl : s't r,"rrarrrr rio.rlnrit

ds l{ad!{r roslrri r irJtfatioor c'entanicin

a*i1z't1a&t7nu'r ftgrs$tilutlati un rfvr rr{u r0u.'r1nri
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irlfiu lng r onr;n r': ier{Yur;ni1!u1!?n

Ponicil lins rra: Aninoglycosides dto:

1rirc r a:lqndfiuio rdouunfl rlun"rusonn, n'o

rda{c rnerad r n#uc 1n n.rrl'r!fru?o.0Br

tirulain u g0n Sldraaeuurru rriu Indif-

felence, addition, synergisn fllo an-

tagoni sn ds ra rndrda, lrlod\r Inn rful if.:
1un r:vraaoulurior:rJfir)f, nr: ( In vitro
tesls )lrloluii\:!6fn ( In vitro rests)

un"hi!1n r otL r:nrhu,rul luolfrun dnrqufil6

riol'ir rirllurfrulaorwe1{ierfi'! e{adl;-

nrr rf,uati, rr1r rrioir.llrfin rllonddfo.:n r:
lfrfiadulunrrfnul Infection f,a n.r.: -

refuq dfi! l11o Addition uasninrduunrr

irlqndrtr (Antagonisn) r;r-irturir,"1a

ir'rfvro.l irir-;" q.i': 
"a.rd1unr1fin,crn{\d6.!

r fiun rr ?lnrn6.: effects Cr\r ln! lorlin,rt

Bul I Chiang Mai Al'tS

'ldraonlirda blru-gisb.llls (In-

doI -negative) dluunlir enr1ao rr:zaslj

,Jr ufl r .i rrJ r {un r r n ': rl fn urdl : r: u1u1aun.:

r0u.rlnri 6!q rnn i ryrnaou ne -urhInal6

Single disk rnethodT ruii rdodioui, .:

'leio urf,rula0nn r.o 1 nararf,n lnurorr:

Ponicill ins ua; Aninoglycosides d

6nBr d.t r {allki r Suacion'l iuua 1r.i.r: !tu-

elLer-Hinton Agar Slant (BBL) fi d'it

ruo:lilr st!eak i..:!Juoltilr Blood Agar

rdoliuulc2'lli pure culture riounr.:

rnaouvlnnf.: o'rnriuuilr r rr: r {u.:riol,u

l,tre I I er-Hi.nton Bloth (mtB) rrr: rdu':

desfiufl o"y'rl. ra:uhurvrhli r {ac r {eieu

ifib rdo!5u1;&iniuru tdarl.::r.ra o-!' f
oo" roadTra. ( rrn rrY,r "r rvi,ruat LDro

sourdo strain d) d.r rfainchuru r6od

rrirriorrrio.orqtrr r:lln c ra. r;nilri
nyrrtivrl nflll l n fun r r.,n r.,-:6e u u rfrul a

**n runrul,u orn {ieIlr: unrirlfnrrfnu,i

#ru u,ooo lonrro.r penicillin G/Kg

a !fl i'irirtu11l"rl-l'lu co-ho% 0{ltn :ana t1

16'6nuru

etriruq a€r! . Sodium penrc:.ll.in

r dllqtlE-tfu! :fl 
"r'rorf 

11 a€r, peni c j. I i in s

is r{o proteus

infection dulufn-i

ues,Aldnogl)'cosiCes

nirabilis fluili'rnn

,nas\ ua;finulfiue'l niunr: r alr.loyrG'fiu:; "
nt'r1urf,1u1-d6ndl u nrnriu

,Esp:l3q::

rjps!Sg.$! . r, rr finur'iudn irnoarf
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G (l,terck Sharp q Dohne), arnpicillin

sodiun (Dulex), carbenicillin sodiun

(Beecham) , gent,anicin sulfat,e (Sche-

ring), kananycin sulfate (!.{ei j i) ruar

aoikaci.n sulfare (Blistol) gn rniuudu

'l'ilrlr 1 Ino1i sterile phosphate buf-

fer pH 6,5 ahnfla;aruu ?n Penicil-

tins ua :'ldrlin*utir.h r sorn rdodrr{ue ia ru

U1t'ixn Aninoglycosides

d[:i4"^ . l6rrltrredrJnno rnlrn1 lu

r Eornrqttfir rlu fflorqturrr ua:finrlnlni

r fu.ttYu rjrwro bd-o,o lllJ ( ju ntl)rdo

1ia'rnfun runeou ua a:a{u

@lnu
*r.nuqtnroon rrlun rjl1 as bo frr rriarncjulr

1ri'tun'rrflnieu rde proteus Egg[i1g fl

rsturr'L ; rirtio!fra.:fi Ustrln*frriau'iurJltriro

r !x. liatl [-)a.i b g!. rir,l r dr:fnr*rrq"

s1?i-r uu,ri'u\a6n urr: rflarl*5and!1"fl b

*Ggr

nr':fnnrngt r. rrira trfrrlnsl l{slr r:

vrltinq rfin irifection d.:u rds proteus

rfurrar r drilruir { rfnurnrlirna:ncjl

ieearilrla0n rdurl t *Oa fa penicil-

t77

I in, arnPicillin, carbeni.cillin, 
"en-

tarnicin, kanarnycin, $as anikacin$ff

duurroriYu < ,{ f;o Penicillin rnllfr

gentanicin, rlo kananyc in nfo anika-

cin; Anpicillin nar.rrlu gentanic in,

rfo kananycin nlo anikscin utr Car-

benicillip randu gentanicin, rtlo

kananyc in ria anikacin lnunrlunn;nril

q:'ki{un r: fnu-tri'e uurd'rq1l{n r fiur o sOa

rlo r d rx.rriu Ia u r fion16$rrnro\rur

(oose) dn'rflqn d.r rdoinurrirula6r riueq

una;t0n rf, nqfl|firr infection n{lrdluir

n;n"r lriilrafuiiln rnf,oroad{ iflu'r no-ro%

dsq rnn r:tnuraS.rdntr r Dose so.ru rriru

lallnuie:r0n r €uffrrd: Penicillin G,

bo, ooo units/Kg; AsPicill in, no, o oo

uglKg; Carbenicillin, ac, ooo ug/Kg;

Genta[icin, *oo uglKg; Kbnanycin,

r,boc ug/Kg; t!43 Anikacin, do. uE/

Kg i nonr':{nur*na:u0n rduel rdrn{rl rrdo

oosuqlurJiuro 6,d ue. ue saintun r.:1tiur

ro v0a r f(o{nnrnr4rfu'lffinur#lao.rrir-alrfll n I
fin r r]rndu rdosrrrfi?o\rl{ ir.rn:r0a1 nr

o.bc rrf; . un;1uor.:nnao.l$no;ar.rrlinh



1'r1

control atlutrl tfru 1 nru?rnln-rirrcontrol

rtuu ro llhurn'rbil fia infection ieurio

Proteus rfiriuztfu uief,rr o.c !a. ?,o{

o.<<ft Nacl .rrirnir ldoto lnqndlrtlunln rr

{nnrieuuri'ru1ed s;2ft rnrnrr6f,tnnlo

nlnrn,a.rnquialndr rfurrer b fu $a!

Srrfn Uortalit), rate nfo Sulvival

r'ate drrar b, .b, bd, .b ue! dc d?1!\

t.ualtnr

{!!g t{a tfrrnr:nrientliurrilrlairr

l sgrielftr r;deurri}i' r{opnn'rerulUs J.r'r

i?nr5'n'ln!t r.ra'fl6a r do ritrl (do.rriol ) rialnnrnT : rstlrtqnf,fi.rlulrrinooo.: rdo.r

sa;mnr lorlutfrl*rgnloLi li16nr1grrd6 qrnr{o Proteus species d r0u species

a,rq 
"s1r 

ue:tiingnlni rio.rfftr rriuflurilru

1: tol too rh uJloon r €unrir.r1 al ru trr

dsrrflrrn I'ra'r r dhlu.rflcar {o Pt'oteus

fluunlrirjourT nrrntlarrr rm.r{rhud! r{u-

-l , rlt!1gP\tn0wq11U?ll t-b t ro l{aa!!a? lnulG Single disk nethod'

tsull Chiang llai AMS

drlaubinl Ether uirei'rn1tdoqn rarrihr, n

rio.:forun : r iortrrnfielugoonlr uhrrri -

n1r culture nr Viable count Inunl:ni

Serial dilution dou udr{.r pour plate

ffuarnrr TrlAticase soy agar ua;{Itri

ueulaln0ff r c lquro lr r ndlr r n lnr; r {u$l

$rJ'rt. lfur?al t<-<* drfu.r lin'rrfunqrln

noirdli{unr:lnu'riruo, i ruladn r luel r

{ga uwnarftr a +i ue;neiudtiiuril r ndo

rruurirulnfr rio rfl control

a.ren.llnnto\t

nr:ffrdonl{r{o Proteus nilabilis

nrrcrer'lnyrdl1\rru'lurrsat rf,ustduon

r rndtrnnr tnrtaourrrrlbvrr.ribrrrJfirfi nT :

nuer r daf

un3 Ardino-ngrn'e :n {lr :1 i{unr I fnr rrir uu'niru1 a0n r
lle nta t t0; niollir nlolrjlitrnr:ln
rrr ('lirin o.<r%) l,laCt r0u controll

t rrnfuul rorngruie:nirooruratlas o f1

fltra'r t, ,c, ro uo: t< drllrr nfslrnlf

lrnburirulrin Penicillin

glycosides rlnfiedlntnualt.rnn.r:rndou

n11i?linl:ln'ilrar r nend iordo pro-

teus strairdlurio.rr{tln r: (In vitro)

nujrlrian r ellqndinr rf;ul,iorirt{n rru

nr:fnyruir irrrall! lingfl r ionl iaonur o:futislfrdon rds strain d rfloflnurnr:
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! di! q f fi'utlo! tr16ru1 ndvr u ne nor'udq -.r't vt -

eol (In vivo)iru uontrnd r dodg.: , rr., rt

aun :rrn'1riqruarrff, rirs1 fiunru Pirys i o i o g i -

cal r!a! Biochernical properties drjou

ir.r typical \i r tJduuur.Ja.rqnrar..rtlfi 0'ser.:

stabIe oqj't riuru 1nur:liaraounonl ivrndolr

Indol, lysille decarbeoxylase, uriiirun

uen*io ure.se, phenyl alanine deani-

nabe ua: citrate utilization ,,dado'r-

lr:o rndoudli rn11r! Perttri.chous fla-

ge11a *a;!ntr relqlur!!r.i (swarning) uu

a,Inl': Blooo agar

ain5u lrJfl o t!an\ Percencage 
"o.r

Mortality rate r,osnttruda:nejrdgn c)iai -

lenge rieu l=g"1.,' i]- ui: io {irl:'r,;a;

5nn'rriorriruurirulaSn rdorl filo u ?tfin

. jrl*iu niolrilifu ntrinurdeuo16rlaf,n -

r au ltud.r L nnn.tln.tusoNxluvia :n{r.:d r -,, ar

d, € , eb , bd r!o! 6d {irIu.r nA'.rqrndii

chal. 1er.ge ir.r rdsuirn.tr:ahfiv drn..:irri-r

liurriru1a6r"lrijr Peni c i 11j"n n3o Amino-

glycosides lfctr:iaid.r idurl rdo5nnrtr1l

d rfi; infection tir..r l;1i :'1cr'L3I:.:)'

rate Uunnirrfiu!.r1nfn irir: tlortal lc'

i.anarryc i;i, :r.nii'acir, n!orii rnda r: riu

d'1, <b, <o, rl&, do, rrn $lO ooo% *1'J

aifi'.r1 frsdrn:r:1i'r6on1d,Jose urun'o:tfln

d,fluournriiiiqn d'r rdo6a rdrnrluir a; {nn'r

nr11ffioen rnia:ano{ rf,o.t no-to% r rriu

rusiluvrr.rn :sfi'uirrnui', trqfiwrnd1i'5unr':

lnvri':oor carbenic il iin + kanatnyci)i

nlo carL,e;riciilin . anikacin q:601n

.:onrlllnvlntl'1 (uoo%) ua;tir1riu,t amPic i-

Ilin + kairarnycirt nio anpicillin +

arnikac i:r r: fnr*rnr11f6€in:oouqjfi u *o%

',urroriirt anpicllliti r genta;icin 1;

ni"iring!8-r:ar,aq,ifir >o% r tirriu uonqrnd

",rir rir5nurrliru penicilliti * ger.-

tarnicin, peniciillrr + kanamycitl r.r$a

carbenicii I in + gctltanicill l;vr'rbi'rr1

q4.3rds0sn.:!8i n rrfio':onatj (co%) rieunr:

'i,riur pei,iciliirL + arnikacin o: ra€!frr€

iur.ieuurr ir: lt:trnq1i501n r 16oraoc tj rf, u':

<o?6 rliri'.r t{uf,.rnr:nddaslri t -: at{.1 ritnfi',r I'

'iu ndrrlrnvrJin r da u a s "l fn r': tn trrn't u u r6ru

1aOvi * i:

nr:tio lf a.lrnda svia{ ga: qrr, 6eo','{

l-,1-Ur, . l;e,lnn.l:v,i Viabl e coulit id-,:

r,t111u:u?orr i{a :' . r:, i rar,i I i s qrn;'1da,rrate rornrldinrlri-ruur per':icii iil,

ampicill.in, carberrrci.il:.;r, gei.!tanicir iasni il'e:i'.or.eli tiuici) ua:ltrtier'
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1ufirlur1 (Aorta blood) d rreT Jtl fiu

nfrrtnlinrrfnrnfruuril.rleln t tOa,

rlo r torirlfiu nloLili{unlrlnnriru

urirlp0n rru (1ffi rnlounu ) liurorli
lu1Jdt ue: a i'urnift, d.nvitlueltos

rf,ouudl r !uduunlinnri'rdodounprnnqiu

drrl r.iu n{r control nrjr.rdlitunr::nrn

irusr r tOn, n'tan{udlilunr:fntnriru

dr r tOr r:n'jrr penicillin + genta-

nicin, penicillin + kanaDycin, peni-

cillin + auikacin, carbenicillin +

gentanicin ur: anpicillin + gente-

nicin r:rru r{eo{luir.r .ot l urnnir

tot rteiTle . nf.rrrnfl8a rfio r{rlltuie

rd-b< tt! . lurr.nr.rffuirunlnrfudfnrrr

iiluT carbenicillin . kananycin,

carbenicillin + anikacin, anpicillin
a

+ kanaoycin r|lo anpi.cil,lin + anika-

cin r:ru r{oludosrio.niounir tot roeiT

!r . nfvl1nfl ch8l len8e ir! rdolth;'r

r< rru . uacrl!?ut!;ou1 aaruruaifi'u

t.|n r1.1 b. rN. liu loflrr:lfunrrlnnrieu

u.t carbenicillin + kananycin rto

cerbenicillin + anikacindlrlr:.lentl

Bull Chi.ang Mai AMS

ttillu

a'rntr.rldd n Bfln\taiu?l?ro.r rdo p ,

nirabi l is duunlirrn r6o;1ufrr1rrqr, n

ndritl n{'rr, ndli chal lenge ieu r{o

lrjuie r delu\ uac rfiun'ire riuerTuffunr:

r fiuiirrnrio.rrio'rn1 n{rrrrnlinerlntnies

urti'ru1aOn *uun'r.r1 d.rrruitillu r{osunfi

r luduunlimn r ionluffrlrngrrnnqiuirr1

f,o n{r controt nrildlirunrrlnyrieuur

irula0nrdu':1 fi.r t sOn nion{rd1irr.r-

nrrlntniruur r n0eierJ{l! r;}rir.!

penicillin + gentauycin, penici l l in

+ kananycinr penicillin + anikacin,

carbenicillin + gentanicin n5o

anpicillin + gentanic inrgrutturu r{o

o{lurirs . f .on - t | .od rtariTla,

nftmndli challenge iru rdohJuie .<

or . lunrsrrlfi'urirlnrlnrildlifunrrfnur

ieuor carbenicillin + kananycin,

carbenicillin + anikacinr arnpicii -

lin + kanarnycin nlo ampicillin +

anikacin r;nu rfolu r iamrnffrhnrpn

riouerutn nlto nuriounir c7.ob rr'rd/un.

nlsqrndki challenge ieurdsl rir ne

,delu.r .rdouurf, r tuluio.oriotnrl rfi u.,r .on r ue67rle .
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ABSTRACT

ANTIBIOTIC SYNERGY IN THE TREATMENT OF EXPERIMENTAL

PROTEUS MIRABILIS INFECTION

ttNCtl,ALEE KoNGFoO B. Sc. (PHARM. ) , l'{Si CMICROBIoLoGY)

The in vivo s),nergistic effect of vatious coabinations of entibiotics

Iastestdinanexperinentaluode1of1etha1infection'ith@

bilis. Two hours after i-ntlaperitoneal infection, Dice were t"eated with

penicillin, a.upicill in, carbenicillin, gentaoicin, kananycin or anikacin

singly or in various conbinations fo two of these drugs. Carbenicillin in

conbination with kanaDycin or aoikacin, and aupicillin in coubination with

kanaryci.n or amikacin significantly reduced uortality and cleared Proteus

nirabilis fr.on the blood sttese and the challenge site. Suwivel rate of

ani.rals treated uith penicillin plus either gentanicin or kanaoycin or eDi-

kacin, end carbenicillin plus gentanicin, and aapicillin plus gentanicin

ras about 40-60 t. No antagonis[ was obsenred between these pairs of anti-

biotics. These studies indicate true in vivo synergy against this strain of

P. rirabilis rhen carbenicillin or anpicillin is cmbined vith kantoycin

or enl^krcin as theiapy for serious Ploteus infections, and suggest that

cobiaed therapy uith these pairs of antibiotics nay be useful for certain

Proteus infections i,n hunans.

a
Departrent of Microbiology, Faculty of ltedicine., Chisng l'{ai Univelsity.
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r. elnni l ! fiua'{d\'nlercrnda0fleer g

ra.r{rhufhn tunrrr reodqurinruqln'u1:n

rnrn c {sn{n r0allnri

qiurwitmrn

?tl u

n|!'o

1n-ruanvdfro

nrecnu rddua.tlu

uun r fhrgr !.J

Gt0.'
22

19

35

b. fl1'tyrnfloual'ul rr os r{anuorlu

centration zosur Tertanycit 4 yg/

rnl nfon\nir tloir rdo

ctnnt.ltlqiut! case

tive 53.9%

0.75 yS/nl

1.5

5Z

o4

Yc/nI

yclnr

le/ nt

bda l1u

b('l 'l1U

db 11u

:1s nrrffu oc.b%

:ru ?rn r 0u <u.<%

rra inrflu rr.4

'ir rfiu

tlve

Gcd

bu).I Chi arrg llai AllS

sensit.ive naar

torr GC fr sensi -

o. r{o GC dgn lnhibit nrrrrlrgfi eon

Resist Susceptable centTation ro\trr1 1.5 /g/nrl tlon'ln-jr

6o'ir r{o sensiti ye

case 9l sens it ive

no0rc rnnr rr$ciueu

27.6 %

r. r{o GC d1n Inhibit nrrrrtqd Con-

centlation zosurdg.rnir f .5yS/u1 un

32 $c/n1 fioir rUu less sensi-

Strain l,.lnslll1\tiUlU g4gs

less sensitive 60 ,5?

n. rdo GC d1n Inhibit n,rr roiryd con

centration rlorrard 32 yg/rnl nlo6.:n-r

ttoir r ia resist ia urq rnnr lrvciulu

case tro! GC d resist 11.9%

nr:tlfl r Terramycin

2 ys/nr

a y*lnL

L2 yZ/nI

24 yS/nr

o. rio GC flqn inhibit nrtrriqfl con

rrn{rhuioor Antibiotic qiuru ar rru

nr:r\d u Peni ci llin

L2

9

46

7

2

27 .6

60. s

tl o

) 6+ yg/nr
u. r{o GC dgn inhibit nr: rr?Edcon
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sentttion so\ru1 Terranycin dg.lni- a'rulunr:u- Antiblotic susc..,pti-

llor r r iua ye/nl un bL rllu 12 yg/nl

Iess sensitive strain e'tnn11 "Na-"ru?u

case ta\r GC d less sensr.tive 46.leo

". rf,e 6g dQ" tnhiuit nrrrciryd

concentration ! a',! Lr ^ fgllanygin d

12 yS/nl nloqvnirfiodr r{o Resist iour
qrnnr:rs'[rj u Case rro.0 cC d Resistant

nour

ll, .ini

cT naazarnr:{u*eodr.o rrr:ir{r.tru

rieul:anua.rlua qj "<.r% .run rifu{.rr.r db.d%,.
Jnf-D.,r or.*% rdo r fiur.r I fiur.r fi'r.iriary atrorr ql ri-

nerqln'u1.:nrrn c l\nin r{lorrlnr.i 0 n.n.

b<br qi2i ! rdon!a.:1ue ,rn {rh u$1a .t1,c%

l,lQ\ r..d% t l.a. ucru n:rqnur{otuo.l

lutn{rhutru oo. <% nQl .o . o% nujr

cese "a\ Gonorrheal infection d\n\rO\:

o(flr:fir-rrlll ,f\lf! Gonorrhea i rr 0'so.0 l fl!

Qprflaifiq ai.rdne.:niilfir flo nia jr.rl:6s

1 !n?!?rllar arn'rueu{*ruarrl 6 uano rn'luiru

n rrfntrffiolor llu ne1!ie!0oq r n arurhI

rf.rAufn6r unn ri naonlu{rho ra\r ua3a\:

da-:rnhnrr{fi'ulrJ fiianr.r rla v frrl ra

bili ty t:a! rdarnuo.rlud*an16r r n{lhaohuerr

ct,o 11g tf\tt-rua: r6unlunr:r.rd o ua:fl u

r: rfiur', r.ral?:J'ua\tn?tr Less sensitive

$a: Resi.stant naur Penicrllrn riou,rjr s

6.1 5 s r rlu6i.rd*nninr':nifil6 slun, :vric; r 6on

!o1 Penicill n rfiu Drug of choice rln

n5s1r-.t r n:r;fiqr:ruro rnriolo l: rriurr '[r.r

:rudlira Lpss sensitive $a: Resis-

lant nr :lntriruuriu$rnlnf, nlalriu,r-

zr0nrir.r rior'hj arur .ro fnu,r {r}r u1rin r ur,,r r,1 i
uan.t'jr{tnuffrL.5unr:5nvr ooo .:,rulan.rd

dr;nrusrnl:ndfl rfiu$ bsJ.b :ru 6ieud

r n fia rL'ar: riutprlun, tifo; fntn i.rdnrruh

f,o 1un r':dn:e rlru rdaruorlu rccin,r:v,i

sensi tivity u a.r r dorl nn i.:'l rl I n:'r:n'r l
}i'u r Lilntu r n uauyrh !i r dr#on'a tn lr ndl,

duc: r fluf,q,r r1unr r{nvrio"i rJrn anrl,r it
Terlanycin riu'hinr., 

""te 
df Resistant

iaur ,,ra:l:rfiue" case ff sensitive ao

u'l Terramycin d\r{\tn?1 Peni.ci I I in

ftgnr1unr: lnvrq'.r't!!-l n r virfru peniciI-

lin $cifido\rfinr i .: :fn,: : ,I.: 1u r dosnr.:lig.

r dolfiriine: rfirLtas:rufh Less sensr-

tive $a! Resistant rindu 'Lnudu, lunEjr,
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{a\ Tetracyclines r ihtnfl-grel]''u0u!'l{

fiunn 6rn rn thioulfilifiuodr.raal uir nrr

lnr*rJal'lrjnr utrn Nadnrlrrfia iqrnr rdur

ffunrrdor'orJrlrallu n rriune:c ;!n'rrnruq:.1

nT rliu, liuria.r lrrt {1;rf;rrlrr o\nl160

inltnrl ro! lnr: aruqrirurluur naofiltl

nr r rHuuviinlrrilu r {osnrri}o.rrul :n
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Their

ABSTRAC-T

€onorrheal Infection

And

Susceptibil ity to Antibiotics

llila iwan tlengvrithayakut B..Sc (l&d. Tech)

Netr Suwankrughasn B . Sc (l-bd. Tech)

out of 2d5 spocioens obtained fron the pstients who suspected ulethri
tis at the V.D, Sub Regional center S, Chiang Mai, f09 C38.2 ?) were formd
that positive for GC. After testing 76 patients infect€d with GC for their
susceptibility nith two antibiotics, penicillin and Terranycin, it has been
obtained that 27.6 % and 60.5 % rare sensitive and less sensitive resp€c_
tlvely, shereas ll .9 % ras resistant to penicillin. Iir additionj it was

aPPeront' that 53'9 % and 46.1 t nere sensitive and ress sensitive to terra
nycin, accordingly.

Depart[ent of Clinical Microbiology, Faculty of Associated Medical
Sciences, Chiang Mai Uni.versity.
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fi 
prenatal diagnosis zall:nnrrlin nq rmdedlf rfiu.rtnuhrar anniotrc flui<i rr

ilrrr: i6u.l uirl r n:e:ri8,udr o\ cultured celIs rneirriqlaun:., 0.:nj-1riu 1u,gru;drzenifrs
I

|runral pure globin gene aanl;r1t'rflu plasrnid 1iffrl r.rrrrurrorr urnfl r io rdof.rnrL, _

n ftnal r-l6rrn-r r{nnr 1: nnr ldl qn: rl lno genetj.c therapy luau.rnn

tr n1z1 aaQfral:J n.:oal n6 nru; rrnfinnr.iurvrJ rLrrllvrlr{o rf,e:r:1nl
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ullu'l

n'rulllo!co'rodderuT rlll i'ir.rru't{u

Bul I Chiang lilar AtrlS

ulna0unf odeu!a\tlUllfud t luni'r1neourir

Qna.r'uqun11c;1.r1nudud t onr v.rlouTu un rda tr

crnil!1naoulo\teullnelu?ton Che terogene

Hb A IrJI{aul curuatoL;rfi! .% 1urnu0

ur at llq lsluo 1 1.t!'ti!o\trn{nti 0'.rtu1 n aOu

oudrdul 6n Bn\Jiou$neruaifrqprn:111i

rfinl, utrn nrtinnrlurh cgtntnl$'l

nujr oieulnqbduitoseclneou r iluciuruf s

u d ( poubre locus) rirfioll rn Ou#io o

haploid chronosone neru rd, hdudilr

uruuirlnuli rnqaarrnnlrdnuer rdof nrt,

eir'r lluInrou1f rr lrglanirlilo dr.r':ra r 5r

urn um,q:n*rrli'i, oq\ufruurt drs rlor

1uu.inrrft,nro: lxlrltotduqnrrl rfsilorq

r 6u rn:rgjr'l rfiflt fiacrnnrrrlaaLhtto\tnr r

rir.rllulnrOdqrllnrrlrr ue; rfirqprlnqi

l{.rrt r rh u urnJflr.s lair'trur m:nrt&rdn
r '--><t*'f i"-:-::

?e rrf lirururutnnrf,rnirthdrn tr{orq-

ufr rweu Rnffiln.r:ftfitd r t1.-rrtl!m I

bins se:uult tnne.tn quanti'tative ab-

$. norrality lfunI':n Thalassenia 'rt0air.r1

e!!rrs$@
:

rdu r ilueffu roukoinlolrhfiuiolJu1

h r ia.rrYuqnr:1611e5 trto.rl'rrff tdoeil!n'1:
ity) lutidsaruq!n.r rc;1\tusa!of, noo':1 na

0u6rlaqjuunrrnfru 61ulna0u1rl{tqirfun'jr

ecg6 r;r€u Hb A dlrJr:nouieanr u1ne0! -

t0actaosaru rlernon rD aorraru (dO )r)
uavriruiou r;r'ro n% tfli lb \6v <12)

{hnd.,rrosfl or ro{r,e.mrdil Jlltrmrti- 1u r f;nu:nneorrlui Hb A ioulrn unrlr0u

n T u1 f ue sdrjt tao r flu'.itq f oi"lfu Ceftudgn
tb F (4 fr) r Sueeuta,idsr:1n unrfftr'o

rrlorh yriunr.orJo.rrhnrtoudlrkdu:Sql*ll*fi'u'rnrlu lfun' ]naoufiu 
! "tt.? ,

r strr:1u'rvuviur to.rtlnlun::i fr.r -(1ilf t':rde'rrnrrdurthlritr'ftffiffiiT-' 
. !'{'nurr" '' 'u ''ue's-r 

I

eirrf,lrrlna0rdfsur.n:tl{!1pn*Suau'ts:. .. f,"t'}'d*"coffu!6ieuilr:nuuouul:aoi!-lrrl

tiye abnornality l iurhr ntkttlrllnnotta airulffu qirtu '<s f,e deuorodfnrno:

rhftiwaru rdn slckte coll disease, 0lurioun'j,lo o<e ft ct glne0uri! < gon

rmstable hemglobins [rr nethebglo d r l1m 11lti'lutj::nouoouTufiinln
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la *rho.rdTllna0u r flnduularu o( fi{nl snr.:

dllroruor: yariant henoglobin rfiq tr!101

r 1u < torllul nadxyi.rr tuxudc; rflunC.,ea

#.rtrrr rliu rO - "train 
vari ant s tie: a? -uJ iu$l\

fi',' < tsfi!"o.: X-thalassenla 6 riu rnqara

nluqlindun{irr Duplicated gene ra,o a(

Ineoudl firn r:f, gr fuulu ar laernr:,1 r nr.r ni
6qriu a.rl naollaun rr rdor5elfrol (r,r)
uavdw:6njr dudz a.r o(In e0r.rfiraoraq'r,r.r

ftt'll? t,rroo Qenllo'lyrrri t,to u.rr 6116_

ll{lud ruirrt ;uu"lq'iirigu6iarntu f, _

throonine urud

rr< 0rFlrJ1iu{\!fi.0

chain f.rrovlllo{uurnr nftuunfi'1:jn :runal n
a-ltn.l ti?u+pJnl lrir rno.rf flsr;rt.l ua cai _

ntu rlovtal d- ctrain genes iqt:0lf,uau idurjtanrif
dnlr.[n hsttiti:uac11fi ln.r:iuruHb F

rrtula d- lne0ufh

isotuelne lmi unrisd

bases utrl nrfulorldd nt ( 
" ) ahnluDurftror:

In a0ulqad rfu non-ccd! rjlnqir rf u.rfiu

oqiflnrlrJloqdd,n (< ) nrralrfu
eA
6 t,lf

llrfia.r d lneorfo s g' d.nrinrlar-r slna -
On#r'rrfu rf,tt.,tun''r lfisrfio glycine nro

alanine ritr i.rfl .ob Hb A lurf,nu:naaon

r$rt0; 
e6,46 

=3:trirdnf,ufrrd'r,f,u Hb F

lqo

.,q.oh lultgg1flt b lU d nut,8$trnlrln-

aaor$a :a1ed\rnrrdlu j.:asa.rnr :air.rdll -

1na0u(c) qufis <o% 1u f- thalassenia

(t) r fin'iuo:: ifinuiei r rJo i rgun'n r.:air.r
,r.
0 urnner rinntuaaan (;.) nrrdnu '[ -

Hb F rforlurolr:1urJ::urn:riu?lrr..rn-

aJr.rd vrili'an-jr f-chain gene nrr:lrl
hir flueorrdu r duuie unfig.r! rtsonrjo.! TU

- chein oeo:rfo rfatera?a\r polymor_
t .. t

Pnlsn luc.]rr l!r,o\r u -globin gene

r.nnn.h (a) nla r0u rfius d-vrrist trr

ldr ulou Hb F Sariinia (d,ro) 6fl-

lr:nr:ndl n*r-r:finrnro,l Littte ur! 2n

(or) lao Restriction Dapping ana -

lysis (l:n drrfi.::,r uac r[un1un oun{rr )6

Jluon6.rnr:! d - chain locirflu\, bd!

tnrri! d.raq'il\.tfIltul lrJ.to gt.. KiIobases

fi'.rriw {n5ru rdoefi, ?6 - geae dslrjrfa.r

nodcc r duuurJr.lasl r rdaeffuciueu J _

gene r trfllin alelr uie Snir"sli'aerrL

a':r!unniorr?ornr:ft rnir;ri Ie:neruln
j

rJnn?osl a:.rair rrdeulnairU; Ido.rrrn grd

dar rha



200

binenia r flln'u

uurllfudrerrd

Bull Chiang Mai AMS

luur':nrnrrlFednfi 1n2rJ

d1 rnqt.tn single anino
nr:air'r!1u-lnatudanilnqr'eulnl 6 rfiu

a Cnnozfia dlu':n vrilf riaaeeufiar-ffid-

lnr.rairs (Structural Abnorma li ty) fu

drt.clrodrlt{uirnmlhadnf,fi r flufl1n r lue

1un'irioo#u1lurlc,rulna0! ffn:nos!1ufie-

ndl oergn rrJduul rJ r fluon*rnd.r fis{ficrna,

tilqf;{ rittfr og?nC1 oln fi.rufu ri r iJduul rl uon

rn0arrnnrrs udnosn:nocllu 1nrsai, s-

tastlrllnaorarclntlnfil iqrnar uqdu r riu

maocOlultd\tfie n'!on arsltrrnrsl Ul ou'l(De-

letion) nlo rdlfilr (Addition) nlo! rftr

lunlrlaru (Elongati-on) nlorintrnn, rd

0 Qrossing over ou'tt'6ld rdolnrlulslfs

eosfrl tlta riloslthrniYu (llnequal cross-

ing over) ltoovddourunr;uri.rfrtllada

*rutrrlnhnis.l rrrhllot0.reralf tflalu t aga

tavf,h1nrondfouqanrn r du! high oxygen

effintty t11f rfu polycythenia uloioo

rdlu'rartt [rmstable henoglobins ) n11i
o

rltn hemlytic menia rfo variant, thrh

}ifqcortfilr'tfilnurroJrl r rjdtrul rhrn r ttl

rdu m s rtllfirnnrsickre cell anenia

i.o;tr.i?n Hb !s #'11f rnn netheooglo-

' acid substitution r 0urruuflnulrnffqnfia

njt "'oo 
fie lurlu'ru{lq: r flutorr Jd- chain

rdu r g! rJuf,aslulru llulnaiuhndnid r:T

'l , o':r c;l6 rorrlurlrc r tflrufi r? Hb Sian,

Hb Thailand, Hb Anantharaj, Hb Suan

-Dok ua; Hb Doi SutheP I d,rrlf2u'rfla1n

llnorf,untrg r .n. fi?rrn $e 3co \tf?lt f\tn 1n

urr'tn:nfru t0uslnu

dnuruvdldco.r n11i6nr:ai'rlriouc.r

ainfulna0ur:T sf,1u LlDbalance Synthe-

sis) riu rnqlitr nnllnlqntilunr tdr"r't

{uqiifu rfunlulna0u rfla liuLn thal'as-

senias s0nd, .rt uieurlrlnoolzlalnuan

nionqlnr:air.r r riu oc- thalassenia,

, - thal assenia,6[,,;B-thalassenia th3

rrrrlnuttuleiir riuun.\dietnnlltosf.r d-

ra3 rp- thalsssenia llurnfl tfiurluunu

lnnrrntosrh: ttn

{nuo:nllr.rnnioN$u!dar!fio tfi anrl0

dluhn'r':a{r r r}duur rnnrrair.: Fetal Hb

lrjrflun.r:oirr adult Hb nnrldui.".n-
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trhlln:rri (Dlsorder of hernoglobin

switching) vri}ifin-r':rirs ttb F no'lrJ

r{au1 tr rlulnd d.r rlon'jr Hereditary

Perglstance of Fetal Henoglobin LHPFH)

nlltarJrfitlrifunrrufui#.r o uu! rflu

dfrnffnrulrf rilor !q)inr.: nr 
"r 

ruo{umlrln

rierrls.rle nfiir1i lng rorr: thalassenia

d.rlilf r f,uaprrlnqivn.rfrrnr: unvrti rfufl

r fur'l: frlldolr Cooleyrs 4nsn[ 4 ua; !{e -

diteranlan ansnia nurr,rnluntrjrh ;r-rnr

unutlfi rnairrr0uuunrnlg'[s {a !n.rlua:

qrlt dalrluir'i rrrifu rnluuounrn{unct!-

oan r irvlf ltlalrrlu Ba :lur,irJlIr{?nrnirnj.:

nlfie!, uiluliou:rnluqjrruoreql :tJrou .

trr0o.l iruft nto.r henoglobinopathies

fu iuir grlt rru,v,run j.r ooo ml unieulnnjfi

rfidwnrlurr.rourir drrftai.r r?tm1n point

ria^rlrjtkr lytifirdnttlqtFnrrq.r rrhr rb r
1u ra riun cTroan r iu.rliue: Hb S d[r:uer

ffu1u{tutr{l nr ur rar n ua: uiun'lur;lloon

nar.o Crnftrnr !so\r HPFH riufnarsuuulu
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llnqilnu"r.t1 rtil uuudnulurlufiel'r r iru-

frRl'o!,uo\tfl 1t?1tn'r.:di1\t rp-chain ua:ol

-chaln lnaal1:ti nl1riln rreir.r [-
chain 1ur;liuqrrludlnqi ;nutwnl'rn iri.ru

?lo\t Hb F 1u liia rdonulscc ryirl ffi.rqn rin

llaunrrial Hb F nlo Acid erution

staining) rrnnrrnreclaulG hybridi-

2a1i6n :;nir,o j nRl.lA ft! JB-globin

structural gene nelhln0?'1luh 3 nnne

adlu reticulocyte r.u (rb,rn)Ba!lda

q6na.rl ttni, rfuanirairrr,l r rr 1r:ridufi atn r.r

6nuir iiy sav J structural genes:rilu

l rJr,rt rnua (r, t<1 dru lpFH llnnmsuuuds

lnr-lrir .r 1un {r,rtudu 1 u.on rnflm.rnrrulra1fl

tri t durrio.:ffr.r ;-globin gene dele tion

("<) u1}id.rdnr:air'l

Sr:ffwort Hb F l\.1

fiarjnfitor: u'[nr0u rdonrrl0r{uI:a rnelr

fl rinr ulusou rgndnirrgrrwoe!ar df rflar

*a:fr.rl6nr rdlriurmu rfiul lln t!nr:-
n:er r doriu fi'w cir r th ynouir o nr:yr'r

Electrophoresis d alkaline na! acrd

Hbn aqfrlrr r'uflu

mrtalon t.trnn'jrdr ci!1un{lrl.rezrnr ua: rio.lr$tnnrrliell orcn.rmnral!
{nbHolrir arQprnla'i: nir uu:.ro:'l r_-s -
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pn drlufir *llrierlrr ngliri 
_uanqln 

Hb A

uic drll g5 anrlnedlnloLi ub A, Orlnls

gg g nlo Hb Bartrs?tlotrhir nrrni acid

elution j65s l ih'llnrrflir urrn rfia.rud{l

rlif rtoafll rrtlrlnlil ue;i.rtiuri.ra.r1l

ao96 ethyl alcohol u lTfl ua:irulrJ1u6n

u urfllu o.r% Anido blackrptu <o% al-

"o6o1 
d.rrJ{u pH rifu o . c Sr.oirurl'-rfion

rlarwoltnt! fetal cell thT ngoflrnnrr

o. t% 6u'iriua;.ri, lnluQnrjnfi ri#u rduefir.r

nlrc;1 \r!1!1n.0ru6e lnu r otr s l 0ufrd.r

lonffilrndrn {u Jp- thal as senia Bai HPFH

Crn{u h6lslegfgote f thalassenia 'iu

6n r :n'recduonl fudlolio::fitnor Hb Ac

d.r1.rdl"" n o% 1unulffi6l c-<% ilnr:lr
ttb A, fil1liirllau nicrocolum chro-

uatogtaphy fi\ I hu lcllol,lalac riluiu;rlu

er:m: r&d (tb ) n11i1?1! Inilusion

bodies r iulrmdldarrq :vriiru r dotirsh

n1t?0r tru o(- thal as s eDi auc ! 0!rir u uon d.t

nrr! rurs ta,b le henoglobin duliirurdo

rhrrElior,rnnn lnouoq'1u rir l coaur.t

Bul l Chiang Uai .d\ls

1'rndri, lvronlivrrsnr:utYr{ riulrnd

lthJn rlrn ,i.rd rn'r-r: r rrLiarrr roo; lnvr ti
rTucrnl:n'16 1'r nn: ufirq'airulnqifiu f.r un

rflu rin r5n1 fido.rorfiunr:r]rcal ::n\! tflu

fi r fluc r n0nti lr nr *a s*nnJdlfil iuntnurn'rr

or n'r r n loriro ilo\rffirn,l,rr,lu $r w oll'r r rCo

qinaT lriolunli'lubtu6uqn raufinfiujr'lrn I

liistsffar.n udl uo;oqj:oano!J't 6ruf rdqn

6'r{rJe u{r:duir nurlr rflu.:ir.r rf,s,l ehetero-

zygote) fiomr:ioudtlirnuos arGonrr

drurluoT rqnurrf,.rnf ornunul ifirsAnir.tdfi

ui rtn fi d.r r fhlrrn :t o.r1r nriuni un aal r$1n

nr.rn::lfiu{0nr.rurilaunrrrlo\ffu artr1f -

16n'r:d r !unei ,rcenetic Councellingu

1 nuunrr J{ rdarurqlvrr.rirufiuqarani 1fa1

Ulnu"l uurlh qi*n 
'r.ou rduefiu'l:n rna.r{lua:

a
nrnrodi:o'ruyroalrlo1p1 ouir1timl ge-

netic cornce!ling fi!0qp rrr n'iunr rr rfitFi

"lrja'rleroc;6o rihnT :uri li rfis'tgno"lcra

qtlnr:r arl: al irir sri'rnil6orir r:f rjr:fn! -

R,1tt

6.r urir:iar.r r a uyrtr iri 6ir 6n*uflq nt os
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$1n fr fr afi rr; nrjeu r 5n 1 n' nlrr a{1u1-rt:1r'r1 ur

du s i5 g 6!2!#rn'rfitw ua :ner gl4nii.rlno drtr

f,.: uiinuorgyn.!nronr 6latr n oonoulqfinr:r.t

g oudlfif,tr un dsin{ududni{lq n tln tHuaonlt'r

flarioul rrt r6fi6eune, lq"dl !11utza\rurln.r

rlnriunirl{u rTnflu l or:rr nlr!{uza\t6 r rlr?r1fr

LjiT rtrr pr drrilo sril nrruris rdo}i't 6nrt:i

oJr'r rioe larcrilne, urir ldauiu11ir.j'::l u?ni

lurrlnrru rJ nr1aro-r:oqrfinr:. lln'odtrriotl

naraout idnlrlr6aoil::JuEritulr, nro vrili
Ir dllas rfiuurr, 'r'l 

rJqilnun snr: rlolfiu nfoufr
I

it!1 rner a\n :r!fiu fur.roeir.r'l 6

rioudut aliriT lyrunrunrrun: srh r duefir.r

rrqnr:nitnroJr'tn-ru1u rzai uula:fu -lsr

d.roqjludrrrg o.rne l nioaz or rza4n1 rtariu r iu

lrdacAuriq s0s'rrd-rta,rn D}.lA d.:oanqrnle -

Inttdlt][\lEln a'railfna nRNA d'rfirirjrr

a,.tru.lq,]n INA structural genefe rRNA

ro.rfirorulnied r flu suhrnilun r r dr l nrr:ri-
'lrrrfiudndr'e riir: d_\ 5rll, rrn specific

nr rufiu{neraai,r\r Inre.rn point mtation

/0i

r-rr,r DNA 6.:ei.:Ha1ri rfinnr1!nn nfi!u1!-1iu

nhlfivrisru"ll"l 6nsa\rifi uSofr qsrol:tTfi rrs

aie.r rrJdau'lrJ 6lnd m: r [uUnfr qtto.:r.rquJ

fi i'a.: r uduull rrfu1:oo rs1 litf,rr

1: nvr r.r n: r:rfi'u q d r dtrtrio.:fi'unr: aie.:

6}:1na0u rlu r 0unqulnrg'nqrrnds rsa;iqrJfi

nr: ir:dqnnirl': nn::rr{uqtf, ndul ua;iJnr':

) ^ ^a2.,ftnl'l n!n?111ulJl nvrEn n?1!r.lnlnnlvt\ tu

ru.iqon, n [Henoglob inoPathies]!a!lu $i

Slrq (Thalassernias) fi1ln'na'relrrir

nT ':fintri{ud r naui:.rr 1u:; u;riou1 ov rflu

nr':i r n:r:riHa erinn aulae ulla !1rL1na0u

nia6n rdr'l rj6nnr.iouf,o i rn:e;f mRNA

lu rio r dan*nr:d'edau (reticulocyte)

ri1frnr n?trrd'nuu:aeer.rRn nfi zosfu eil6r]r.l

6sqi r fu;'asnri6l r n:T :vidEudl n un r.:

uvrlj.]yna.t Reverse lr

nr':finul Globin gene.

r Sudn':eur'tufi iT riueuBuioir ir:

: isd"a.{Eurifiu16 r iurhrleuirul dui rrnori '.J..,t!-'..1lrn Lt{O !}1 Lnn21! t,u 
.) te?lQnn o\d}Jv.:tll llt,'l

gene fx1 natmro{ DNA+RJ,,rA+protein ui'rsr.l1uJri, ioiueu$a :?tflnrlu'lirieunr :

rlv r firlanarrtlah f;qpral0rlu r aqa 1:nrrs globin genes oanorn

ri'rL:'ill6nr :fr rufl aufi'r

1 :f,u *a: r au'torin'rr1 ta.ras!6ln6rqs

ma Jn\ I o't I ol{13

l nrIll?trJrn6nur
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q Juri lun;rdlh rnr;urnndrqrnr;  I  au.td{vl l

fi rfiue rdariounrirrtu izr"liiB*un ,'u. ,0"-

cif ic globin DNA aanorn genes rirs"1

-[nil 
indirect rethod nairefla riuiuiea

nr t rn iur  nRM lnunrr" [ {  a f f in i ty  co-

h:o chronatography (u"u) rdarornglo-

bin nRNA f, poly A nucleotides mrs-

da1il  ", ' { . :1i poly U-sepharose nfo

ol igo Td.ce lLulose r ih f?{u Globin

nRi, iA ars$ufle1fl ret iculocyte inlarf{u

surnd\tf i  14.W. rJ:; lra bbd,ooo (ua) nffrt

qrnfud'o\ar fiu r au"l $idahFfqfr":rdrrq r.n'l ela

fio RNA dependent DNA polymerase rle

Reyerse transcriptase (oa) f iurfrorDNA

sequence nffriqrn mRNA lnudu[u trar tfiur

tfu fi 1{fi r n dl a'l yr,i'dn n oar n or : 5r: fi r a r "[ i6r u

Nucleotide sequence ff' rzrd.: r n:T vri{u'l fi

1fiilflrisrn"r conplenentary DNA riacopy

DNA I cDNA) 1nu16dr?"]arrniur cDNA

?ro\ oe lnanu'[n'Jnrr'[i nRNA qrn reticu-

locyte ra.:nul{.rD thalassenia homozy-

gote *a; rnisu cDNA ,uar:-p-'1na0u"[61nu

1i nRNA qrnmrl{ Hydrops fetal is (d-

ouli  Chiang i, lai Alt lS

thalassenia horle zygote) d.r chaif

speeific rrrRNA flunaeul.fi nu cell -free

.protein synthesrs systen 1u wheat

gerrn (ru") ohnfu globin sPecif ic

cDNA d rn€url6fftfi r nuqnuh"!il1drflug'rn:eq

m1 BRAIA 1u1:n thalassenia tflnnrsl

adr.:"16ernmuir fi"1asi1\ t?ilflT ri tn:rtvi

total ce11'nRNA leru cDNA"/rnRNA

hybridi zati Jn vrhln'vr:rler -B- thal as s e

nia ur'r :r u"lJl;-crrain nRNA .aq't'ul $'in

ilaradl I au (ur,rou ; "[utrru;durr::rafltu rflu

,p-chain mrulA danr-Jnfi (rnro,rrn) cDl',lA d

6n rtiufi'ud rzruhlrj"[{sri?adau DNA tas

5globin gene lnruiGnr: DNA,/cDNA Hybri

dization (u< ,ua; 1na'[ i laniral f iavrh

1{cruqj,ua.: DNA qen t?tadqvilhnrtnl?ano1il

f ieaanqrntYuie€Jn'truiaunfa high salt

solution trul tfrueffufi"lei cDNA probe

r dr'[ rJ u6'e6.:rh'iri r 6ua.: c DNA I : r {r 1 r.tt'u{

(reanneal) f i 'u specif ic DNA fi  comple-

mentary fi'u ornriual uq$aidlu t duezar

DNA q;qnuunoenfiuJhu hydroxy apatite

'lu colunn chronatography Q'lfln1:nt?a



V o l . L 3  N o . 3  S e p t e m b e r  1 9 8 0

lndtu A,nneAled Lr6g unAnnealed- cDNA

Prqbe rs.rfid1:J'r:finrillr:rrusal globin

gene \ fi' 1 nu rnnfl nd'urf r 
"1 

d1lr'l :nfi 6o iaanl r

lrier o(- thalassenia rihl :nd rfinqrnnr:

rrntrrg' lr-hrot oGglobin gene (r"e) nrr:orn

sirulnqitre.l rF tharassemia dsnudrfi ,p-

globin gene aqjuil (r,r )

uylulytza\ Restriction endonuclease ffu

@.

nr:ui r ar rJ':sTu?rfrar Res triction

endonuclease :rr1{1unr: i  l  n:r:r i1l r"q^

tas DNA (r"'i ) ni}i'nr:frnurr{uqn::uzard-

1 u J n.a 0t1 frir ^nr'u'[ :-t€ n rYun d rr a J T .: r fi' u n r n 4 st'iu

fiatdnr:ra\l gene rrapping d.:lfrnreuirdue

fit globin gene aonur:lrnurerflrfiul

Endonuclease rflu rauluid\flulu$un -

fi t la fi n':rilfl'.M rfl 
'[unr 

rfi'nor u ldqj.u a rne n fi

Ialnilu DNA as'r\:qi r tr ;1 nufi'naanqrnfi'ufis

oa{ars rdrlq'iruunfi riufl rau"itnifi rarli"lfi

a"T yr furJe tfi'l#r r art q r nl e fr' * a ;dt'e *u nfi , 1 I u

t a.rl;r]arrfi'u DNA tatllu"lilnu methy,la-

t ion f l  susceptible site rdu Restric-

tion enzyrnes llrirurunarsfrqrn$unfi rirJ

S#r.r1 un a;#afi arnfi nrr:.rqi rm g"[un rr eias

205

ahfi'usasf,r nfiI alvrtiuu DNA unnn r.:rful r-hh

\runier.Jfi'u specific proteolytic en -

'zyne f,infu site specific endonucle-

"s" 
fl qnriunu#r:udfl o<rro nrnrf*fi'frf;fril:s

qnri r ar r au"[ mi rnai, dlrldlun r:i t n:r ;r,i'

viral genone lsrulryufl 1ro<) nolr rdasnr:

6unu r au"lsJgt'lrau prndu q'N r l:!flnr:u,r

chronosone napping, l tn:r;r i  nucleo-

tide sequence ra\t DNA, uunfludnr.:1

aan!1 naanaun,t:naln':.roirwar: DNA

nucleotides duluri (r"oi ;
J o
ttunaunllyli Globfn

DNA za.o rva rdabiqnrjauJnu restriction

enzyne radtluie arq'[#5udeuoa.: DNA

,uur rtrir I 1 fi'uaanu r:.r rn:J r utluq iu eur{u "[ fr6u

f 1 4 ^

i ru rraairf ir  vqnuhlruunTnu electropho-

resis uu agarose gel dlarffundnnr, r
. : .

unn"isn'uso\rzu1n 1nur{dueieud r 6nq ;C.r"[ il

lnon'ieduaeuf{1n,J rdaorrr:nusrn DNA fi\t

rufl?as r?taaon!1 r iha'eu1 aqjuu s lap gel

aJrrdu6'e dunatufiaa nrni*ru.rrar: glo-

bin gene d.ofifra.r1iqrucll1fiza.c DNA/cDNA

trflr lai zationdn lnu rn€u! radioac-
' - a

tive cDNA(Lnlin),ual globin gene rda



206

rtirtt|rr a(- rSorp-slobin glne '[u ele-

ctrophoregranlfuciee,!!nr:vrirjll rtre

l:jetn:nq;ri hybridizarion 1u rdo r an

d.rfrri.:trrau DNA n'.rs1 c.roq\6 r:ioruilrr
{uaut11 absorbent filter uie{s hybri-

dize ff! cDNA plobe r air sirfun.r rr;.rffu

rurui*i x-ray rdo}ili radioautograph

?,o\r,rt{rrd cDNA 6nnonndrr lnuldnr.r;,ru

o"ru rr r flun.r gueunrrdl fndrelr nird ccli
nrarilq;fi,raaorur r flrulrn (map)drJ::lin Qn-

io\ $acuulJawo\ globin gene dnulsro\t

nrltdc:li tnrcalfifunr:iiaa DNA ieu res -

trlction enzyne fierd.r1 lunau*rn

bu]1 Ciriang ttai AtitS

trcst4rrt

Elcotropborcaia

| *"-r* of Dxa to
aitloo.lluLoac
filt.t

E&riiliget ion ritb
31 .oxr1"..1

lr..fl o udns?in.r:1un r:ni GIobin

gene nap launr:Jousas Restliction

endonuclease h{uriu cunr:tirrli auto

radiograph to.l globin gene nap. G

rurufir globin gene

@
fr"w*

,^---a
ttt

I

[:ltlll
lutord.logrq$r

I
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!q;d rsrn'1 o<')-erebin

gone lrps oonnlulrJfrnror;d r fioul;orlrri

si1 ua;lrurrnfh:,: r ar r ;rirmru:r o\t rru -

arlfi',rn im lurrul rid! ne.utnrjnlrolnr :ai-,.r

tlllne0ul i laun-lr rtanli restrlctlon

enzlc Ljf,elrfif?xdl rtFtuu rflullffiJ glo-

biD gene Eap to\tn Lffidr'riru,l! rluefi'u

nT rl r a.rr:ri0uilaunr:ni globin

gene Dap dni li tinr.rlida: riunasoofa-

lrslh6r rduriYu{u!.run?1!nnrJni"ol0udir-

nirrlu Thalassenia ugarirrrl rrnnr.:finm

riornrirdieu rra0ruor DNA/ c DNA hybridi-

zation 6'r1!i1drtnu jeor txelti|.ll rio\t

thalassenias riu'lrL r flul rluanrior: riuelfu

nre (! heterogeneity) rdu tp FH r mrn

nrrtrrmr ul rho\r JB-globin gene (rb,oo)

of -Ihatassenia ! finq1nn11!ralr ul Ur 0u

urlizuta.r qflra: J-globin coding

soquences (t<, ao ) hrp-thatassenia

Auln{.,,;l- gtouin gene d.rioqirfluilnt 1rr;
,r"'Iaod nrue neul ur tottnlrrurioa a1 (5u ;

url'rralrufiuonir nruA 0 r0uilnfi 1u0r rnflu6;

ru\rh!'ishr-trr.6r"0\ erfthroid ce1 ts
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(oo) *e rurlrru.rrtrSrrnr: qRllA dn;rinfi

laud coding sequence n1\r;1 lh,ru 
"

rT lrral! 1u; artrirnfi{l1i{rnr:r:rq

NEtJlao globin gene Dap n.rui,runlt

uir (u,*) JB thalag.csia llrlj1.rn,lnr

ir rfucrrrrn gene nutation ("t; tiru

,4 thelas scriafi'lffrrnrrlpriririrlwj

t flrtrnnrrtlinrul dua.r o4-chain gene

nd.:6u n'toao.rdld.:at r fluntqrn rmequal

crossing over (oa) uifid.rldruriaad.r

rrtrir'trj1ti gene deletion (o<,oc) dson

rflu defective caloci (nb) rdolr6.,l

noldr c!o,r rf;ulioai.,rdrr rruifs heterge-

neity ralar rrq{u5rutar: thalasse-

nias aruunni, .rdudrihqltujsr\u tha-

lassenia l0r r iortYu lurdrilu{rf,urrYu

uutnd r':rr:uon1i'il rcul rrui-r tha-

lassenia tOariu rllar.rn gene deletion

sulroufi lal! qunricll;ailuciuru l:fi
nrs,r? thalassenias lirnnnridrt rd, nr -.' 

"
linr:1 r n:r sfriusoqjoJr.rf,ui':nrrd16n Eir r

,rJT vfu

oJr.rl:6ntr rnffl ir-r nnrr li,l8nr:
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9la{r.duiau $ a !?t,tqoa.t nlun r':rh Restric-

tion napping ni1rinuiisriirdI od', sndslu

globin gene fiortrnujr globin genes

1l\i rf,rraru-kitr oilalvridn o rdasfiulthaan

luun acdu rrn l nliu'tiirrtir.:tol DNA oJes

d1riu intervening sequence ("'"r) drrrtr

tidai.r inserts 5a introns lutrrnnr,r

u1?fi !he1u;ou base pairs to;dd'o'hi$1n:

rlluni,rd"o\ lnserts rna'ri rrirlcirarc

leorrunrnorjlu0uridlliru n'r':6unududvrili

orrrtl!'triir luts:d rua transcription

lutorlurat]rre!!1! transcribe \i nRNe

trorrr dlo'to,tsnir l0u pre-nRNA riourri'e

{s!n, rtrarra:dolnri 1"o; rdo}i16 nRNA

tas glob in Ptotein 6nflrioldr:indsl t5'r

\slnftT a{b.r

@)
Chrooaonc llo 11

{ Spficing r.rcti.o!

G1 A; 6-u&81fr--;;---u,....

$) , Fcgqix s."c
#

/ ft"otolriYtioo
Y

c+
J"----*
A.sr[Dlcal globi!

nRnA

grln' rn (a) trf,n\$Nun,rrlo\t non cl-globin

gene loci dtoqiuu chronosote d " dos

ir.r1u gene fia introns dtru dsittlo

R?1uu1'r rflu kilobase pairs (Kb)rrlfie

r a,udnifiuoqj

(b) uan.rlf rf;ufnrrflln 1'$nnou ro1

intervenilg sequence aonn{\:t'rn

transcription 16' nrul aruu're (pre-

nRNA) 1nt-rs caP structure zos globi-n

nRNA ursrJa, a c'eier., AIA nr:ruds poly-

adenylic acid urs aru o



\'^r rr,, vr. rJ .ro, J September l gb0

ririofu0 
5 

-ru dl6 r fluc l'r r trfiJm; n 6jre,li
aur ! rd!rhn rn'lnijr .iulntoln,rlfnnanRNA

il lonr #r; r nanr.:0nna rn r flu.irjl fii arusfl,J

rarlnarr, dng.q saa'r.rlldtioo.rdu nilinn roo
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uiseqrirr 1 1.4t fia rdul O . O5.g r'{odr,la

5d 0.14% r 5n O.OO94* nrlrfru 210

nrjeuarna ( interoatioDaL unit, IU)
'loarlu 0.000072t n:n01al0a O. oOOst

'lrlurllar'lu o. oooOgt n:auoaaoi0anlo

lenelu{ 0.0889 Iilfid r6ar 0.28% no.o

run.ri r Snriou gru.ruf,u ( Chanantin) !
0.15? ( Lotl-ikal ue: Rao, 1963)

Thacken ua:nog ( 1962) nuirlu
w inzorrl l: yii'riudrruli\r 26.5% ra!
unsaponifying matter 0.73

Francisco ( 1945) rui11ulu!-1-

araigr$erai no:urrrtuerrani' r.rrrirnorio r€u.r1nri
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S6rmnoui o. oo8%, light co,loured

oil 0.16%, resin 0.11%

Airan ua:no: ( 1950 ) nuirlu':'rn

u:r;dui.:lif ri1r1n:1nuallta'rvnou;"u
rrin vbc*otd ua:fia rduri

deurJ: :nordaifiqlu! gr gfi ogr r'luf,u

ir rfiur:ar:;iui'rnra ( LotLikar ral
Rao, 1963) Sucrow (1963) tauajrs't

u:ulud, r:rl, ;nouieu Beta-sitostercl
glycoside ua! 5,25 stigtastadien_

-3 beta-ot gryeoside frutFturor rrirfru

nr:dr:u'r:':sur{nnrl:a tu'rne'rufu rf,u

r {o.odio.rilnvr ftuti oLI
oieurj'rsnouci't.t .r 1uu;: sltud.rLi!

{rro.rruliui;raiT rj, r:1ni rflurfiur:: ;
{un gr:dlarrn!vr:iuarairc:6d!{tt
niruai.rfiu!:rc{un f,oEufsnrt rrlq rfiu
lrto.rrln rnl1i crnnr:rnoo.tlru1i
filtered disc diffi:sion method ru
irrrrdfarrnr:: #ir rdorfn rnllf ua:

rdoirnolnlunrrfru t{o rfi aqrnnr: rtdau
' urjesnrrtu rirlrj1u rte#.r rSrc,alf rclai

urnfr (uqla 'lcr:l: ua: l'titt 6tq-
l.og 1979)

t'-n,rlt':rtrseudfilnth:rsi rdodudflr

1f rf,ujr r;r:ltda, 'rd.:6rf.rnr: relql

rlulnostTn rrlltru!r1n n1ldc1'rcfiia1n

tlgig{hdit"1{nrr rr:rfietort 3H ahyri.
diue r{r{ DNA 1u B. subtiLis

lsacg:!E:.
?GefirrntoonrT nl g: :qulasli

uotnaaaa

Bull Chiang Mai AMS

Han:::iuJocrnn ara S incdr; rl,ueaa

u'rur 5'rr"[via;arn ai'r r or trSnaanui':u'rlrrfir.r

1fia: r6an atlfui'.riu{ou+oo fs soos.

nd.rmnr?uu'rlrdulf r iur.rlauld r a{a.tutrltt

fr nrraffaa'r:1rucr ;{urline!'it'uo\t Cla-

niyi ( 197 5 ) u'ifrnurla.r rSnriau Ina1{r.r

rilroru:r:{u 6oo n5! rlrafinieudln': -
rfisu6 rnoilu rfi{otafinuuuion tan 40o -
6o0g . ui6ieudafialiieudlnr rdu!6 r noilr
vriLiurisl nun r : anne rr.rfi'uuieu'rrirudui.od

!1cfin;1u uJ 61uu"d zoos. 1u ra{orafin

urrudsn r anuirl thi1ririulnsn rr arsrrufr.t

iol afi'afru 95% rooruoad::l,o 1oo

na66nr vrilf r flurir.:frruor:a:ar aiit f,.t o.t

KoH luuoanoaoi pHe rfirnradli'ttililu{
r5rlo.ir.riou 2i+ delrrs rdolf rftnrfif!?ur

rur1:d nd.rr, nrlu rn rartar rna':1adeurru

oonlrvrilfuf.rnrulinetfuii dtr:1 oiuoa

noaoioonlthuraun

f,n rn5

Un rntdlif,o Baci]-lus subtilis
ATcc 6633 lilu;ru rdo r{o""nnrrn't^
c16'rlolap
3H-thyniaine ( 3H tar)

3u thy*idir,. arirfis;ruo\r Radio-

cherni cal Centre, Amersham, Bucking-

hanshire, Englard

nr:rrufreto.r rH thymidine r{riirJn rrt
nrr:elf,rtorr 3H 

trryr.i. aio. ,irii
DI,IA tTn lnlfl'rn,rrittar Bodner ttas Gre-

ther (1965) nrrrniurj DNA nilaalftrorr
Fangnan uas Novick (1966) u'rra;rr{a
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tto\ B. subtil-is ATCC 6633- -d-.rof1u.:;
u3 J-og phase oiueu 500 iai6n: l -rrJu

uuni.unro rnCuslinerr r5e 14,ooo rau
riourfl rflu rear 2o urfl rioun r noudl ri'ri
1 r'ra, :a:aruuseuaaulnrilu nutrient
broth drrfil 0.1% n'aqiuti! rie ua; 20%

gI a:aa.r'l rJoiueu r?ra68 : r$7x106
rga#o!a6?n: uiar.: a:aruuseueou?Ja\,

rga;r,ruJs rih 2o aieu 1 a: 1o iahinr
nr':mnaavri rrfu{l.fr z deu rfu control
f,oLi rfira-rrlnaslrl 6 deuuiuunaorlnu
rfi !arrafi'nrrn!cr :6uarlr$iinerr r{lri,
1, 0,5 ua: 0.25 iafinilriaiaiinr 6n

6 irluiur rf,r.ruauf,Oiu (ulf,nq rrLnri; 1f

"e'u 
ril{, 1, 0.5 !ra: 0.25 llIn:nfu

io0afiin: ua;6n 6 eieuuillr rflluonf,lrIa
Bufi ( Calbiochem, ta.Jol"l-a, Cal-,

U.S.A. ) 'lrinlu rtiudu 1, o.s !ra: 0.25
bla:nfurioiaiin: nrlaifiu u5sqrnrlu
30 uT fl is rfir.r 3H ahyrnidin. arr't o , s

llIn:qtqnraoa r elrfrtn ao nd r ih co.,-
tnol ieernr: rfluarrn'.rs .t .: -rrrto 3H

thymidine rni6'eo?GrJaan rdouinaonfirr
nual rtti.rd gzorr. rfiu ieer tg defurr
nfrrrtrnriuui broth cul-ture 1rl$u*un
feu!!r.r rnCu.rliarrr r5e 14,000 rouria
urfl rforea.r 2o u1fi uun lo,rriiltdeu
uuu'r1tHnfi'trfiuna.rr5.rd rCoq lluro 3tl

thynidine d r$iacennrr:r!fie eieu rsa{
doqjlurioun;nouuir.rrafin ror DNA oanu.r

lns rfilar:ayaru rn6oun,oiu o.t5 llari
5 0aitr: 1u 0.1 llari EDTA, pHg

'r'J 1

rsJT rsailf rdrfiuffuarr a; aru rntoun.: rih
rear 2 urfl *5e rfl:l 10% n;nln.:aaol:a:-

. 06nurirdu 10 !ai?n: nrtiruieuduf.rd
-2oo qJ. lrfu rearoJrrrrioa 30 u,rfi dluan
iruurs r {s.rldaelr r5e 8,000 .:outjourfl

riurlar rs urfi 6.rcieud r iuiil ariruuu

uin;nourrirr 2 airrn'ruoc0lnuurir du 4

fiaaan'r ounlnaulri'urirlu{ou Boos. rilr
!1a-r 3o urfl u6euzi1rir 6uarrllrrqrnn0rorr

rios uingnoufl ac a.tulurlv{rlloiq rf!or{oa

rr'ln pH 7.2 na.rcrnfu#.rd.rl idq:nr4fto.r
rior riu rraro:i,r.:riou I defur uid,rras
aralrJ1ci?,ea fnfilfunnlrfrri rluilural-
n5unrrnrecrhla.rlrl ir.rnaondlaiar:a:
oruriet;iu rohriunrrn:rcf,u z a{r rCo

tiuu*h'jrfi'utrunnrn l.rda.ru roqjlur rnfirnln
tjtllrnao.riiu.rahnft rnrn:rqllu:rlrfurln
5 laaani 5nfi'lrlunntrTrriiru r n{o.rio
Packand Tri-Ca:rb Scinti[ation Spec-
trometer l"lodel 3320 rjtcarinr !s\rnr.:
5n 3H ryirffr: 108 nrrtnnl rfu{ nrr:a

a
firtorr "H thynidine 1u DNA rarr B.
subti]-is fn r flul'rururluriourfl ( count
per ninute, cpm)

nr: rnlulr)r{ rdoiq rlulloa rr,ln pH 7 .2
1d o.oozo fuari NarHpou, pH .1 .2 u1o
0.7691 nf! ?,a\t Na2Hp04 ata,roluql r.!u

e Irlari qiuru 1 in.: uie {l:r pH 1ri'r$u
7.2 itu 70%

nr: rnluuo,rra;aru e luariql rluli
qllu 480.5 nfu aca,ruluri'1ndiu 900 0a-
iint uir rf,ri 2-mercaptoethanol (East-

f, dln:rvn-uiirdnterrnrrdr rraraf,r DNA lnso.rfn rnllirdu rnaeffu!::cdun n..lrd
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rlan lGdak Co. ) 3.5 iaaaer n:o\td1':

ralfitnunfieu whatrnan filter paper

No. 2 uie r frurii n ihr asl rJ!in':u r -anr

n1: rnlsltiiu ld.tnfunT :n:rofiuti
PPO (Packard) 5.5 nbJ, POPOP (Pae-

kard) 0.1 nTr, Triton X-100 (Pac-

kard) 333 iia?in: uie rf,rlng6u
(Fisher Scientific Co.) 667 8ad-

inr (tFlurr:to\r txa?firr urlrf,u 1 anr )

rtJrliso.tHa! rndria;aru r6T feufi'u

9lan11 naa\t

riueu 3H tan dleia'rlrnuliac
nesa rdoln'ti !26, !87 cprn d'rfin r il:
1oo% luneand rflu controL d.rlrilria, :
d r flufrrdntlr r a.r\i nT::rrfie lnl6
11,697 cpm drnr'::elfre rrirllu 93eo

' rdolia'r:an-ncrnr;r:{uasl 10, 5

ue: 2.5 !a?n Tl rJ:rn4irn rr rerfie rfiu

10,362, 11,010 !ra! 11,160 cpn drr

nrr':erf,r rlirfi'u 8.2,8,7 uaz 8.9%

uagnr:taretr rJT ffu 11.4, 5 ' 2 ua!

4 .6t nrraii'u crnAadual.tlf rfiuie

ar:dgfi'al6c1n! cr c{uenntr fie!os
-H TdR r?,10 DNA so\t B. subtilis
n.rfirrrrc:=!ui.r!rodeuanntr r tlq rfrvln

1o\t$n lal
uuncrndd.rl;'uiuruoufoiud.r rflu

utdtarerrnr: r r'tty rlulnnorn)n rnlInu
f,atrrrnrtairr enI': rgai ( Martin,
1963) !116i1uilaoa 10, 5 $a; 2.5

hlarn5l rJ':rnlirn'r::'rlfie rflu

9,047, 101243 ua; 111020 cprn drr

Bull Chiang Mai AMS

nr::erfir rri, ffu 7 .2' 8,7 ua: &.71 uo:

nr':{ntttr: ti'rflru 22 ,7 , 12. 4 sa: 5 . 8%

nrr: aifi'u

uaaglutruaud d.: tfluurddnser.tn'r':

airr DNA lutTn rnl (Kirk, 1960) liui
! 1no aa\t16i"[unaon 10, 5 ua: 2'5 1l-
1n:nfu rriu riuzrYuth rngirnrr rntfie rth

6,520, 9,227 uai 10,551 cpn d.rin

rfiunr:relfie rrirfrJ 5.2, 7'3 ua: 8.4%

ra!n1':tn?J11\ rrirfiu 44.3, 21.1 ua!

9.8% nrlalft.r lqnlrr.rd 1) rda riuu

n:rvlt;nirr rrloi rgt.inT :r?:Jfirtos 3H

TdR ffii tF!1fld,rtflafi'nl iq, nrv'::{ufin rfllr

0a?niu lin:rri rfiu r firntsuanrirn tr{n
??1\tn11 rilE rfrllntorrJn rnl r0u6nrrriru

fillnerl rdrdutorarr u'ruort rfitrefiu rdo

r{uun'rrr{r'rueulrrln'rnfisorusrfiOil ua:

ruaaalutru0ut{tu rrjai rfiuinr::rlf,t oo 3H

ran l6nrrr{rflu riunr.r 1q1.td r;
uf,'h11tu

nr:drion B. subtilis drrf! gnarn

pos itive bacteria urrtinr:nraorfr.t
rrrr;nr:naaoslu rdo.riuurn.:lirfiuir B.

subtilis leiaar:arYammz:g{ultiini'r
rfn rnfdu r fi.rillauli filtened disc
diffusion method

crnn.ltr'|ao.t{n r:'rrlfizto.t 3H

thynidine ,6rii ola ?a'{ B. subtilis
lir rrirffr.r g, aB dtaoan6o\rfi'u (aoa\t Bod-

mer $o3 crethe r ( 1965 ) ar:dafi'nlfmn
u:':stu dlruer\tnrtrrlfiurn'Sun1!a?1!
rrlr{rnrosa'r:drftrarlrl dt riunrrtirodudu



Vol . 13 No.3 Septenber 1980

% nr:rrrfie
our, 3H 

TdR

t0

ue:ntlualunr:roao.r rdaiu lnu1i rirter
disc diffusion method duaa.r-j-ra-r:afi'n

rrnlcr:ludrjf.tnr: lrriql rfiuInroWn rni
nnufi0?udr r0ua.r:dfarerrnr: rlirg

rf,uln o.tUn rni lnadnge rsn,r:airrrHfis
riei arurroannr::r:i'rgorr 3H anyri-
aine rtr{ B. .subtilis lsirriu rnaefiu
rtsd rr.rT ; rio rsaiLi r clnl riuln n-r:d.r

rrrr# ote tialala.rgirg jruuonfilurTs0u

f, dwr:rr.rfi'ufi irdnrer!nr.:ir rrqraiu DNA

1ufln rnlaanrr:zrfi.nal oH thyridin" '
rri'rii ule lurIn r rlbil en n.j.r uolf,oau r.rn
non 1':nnao\ras rfu-irua n6Iu:TuOrit rdold
a.r'l rl 1o '[u1n:nlrL dnrertnr::-:ufir1i6s
r+4,3% deuuo!fiO6u rdalaia.t'l rl 10 llln:
nfu dnslrnr::rlfr16rfiu.o 22.7%

ainfvner:L rdrrir.rd;ini1d uruoai'lufuo!
fi nsfnrrrrrnrr: elfirl iiniruo!f,Oau

arrdfincrnls.:vtufuf.rnrr ro?q1 rf,q
Insa'rfln rnllf r riu iifur?rful s.::dun nr:d

A-A n rraflnqrn!:: c{u

g- g uorf,O6u

O-O *aaf,lurluEud

4

o

5

-:lrarEr:dnmrunr.l: erd'e (1:.rT n:n fl )

ar:afi'nqrnr:: siu rfuiain 5r:

tild 1 ucn\:nczo\rc1:f,fi'nlrnu:::{u,

ouu 3H 
TdR rrirlu ouA gorr

liel!.r d g zog,

uarf,ildu savuonfilufu8udionr.r.ralir
B, subtilis nfirl.rnotrfrirrar 24
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$111\tfl 1

Bul l Chiang Mai Altls

|!cn\rhago\rd,1.'dfftttot!;':;6un'on111"!fr1!a'0 "H thymidio" Iu DNA tras

Bacillus subti.l-is nd.oqrnoud 37os. tflureor z4 drlut trFluu t?lurr

frurmotuorfl0iuua: uonf,luritrluf,

ieurl;nou1u 10 laaan.r c11aia1u

u?"uao u!a\t lgaa

cPm

1u DNA

nl'::trfir
(s)

n,1l{rri1\
(r)

rio'lriloiar:lnasl rJ 11 ,697 o?

1O un .ta\:5lTrcfi'ncrnrrg: ;{u
5 un.gosar:afi'oqrnu;:;{u

2. 5 un .tasatrafincln!:tclu

10, 362

11 ,010

11,160

8.2

6. / 5.9

4.6

10 l.tan .r,artuouf0Au

5 rnn .sotualf,O?u

2.5 rrnn .torrso!fitau

9. 047

L0 ,243
11 ,020

7.2
d.J.

6. t

12.4

10 rtan .to\t uontluna0ufi

5 !nn.so\tuoitluguAu;
2. 5 rlin.so\Loglt1r.t$u0.trf,

6r520

9 ,227

10,551

a.z
12

8.4

44. 3

2r.!
Y.E|

nttefiarrnu g: glu'Unterlnr:ttlf rtlos
-tltiyridin. rir{ rwe 1" !:s
deu0udulf rfiufla rqu-irstcffilut c'r slu '

du6ur': relq rlulnsasiin trllirl.r arr

1u!:r:iutcdrterrnr: trlql rlulnto.rfn
rrtlaudatersnrrairs DNA rtonrrair.rnl.r
rfii rseifu riu r{a.rdfo.rilnurtiolr.t

ods alrdgudsnr: rrrlq tlulntoltln
rrllr.uv': viur: tf,ueritaua;nalnnrtti"t

rfor g.rfi aqrnnrtflar:arYrrhlvr"rli rtlanr:

r rduuurja.rnr:01 rirlrnr: tga6 uan'rlf
rga6unnfienloLirlu rfu r{o.rdfortnnria

1il
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Abstr,act

Effect of the Extract f!'om Mara Chean on the Incorporation of
"H-Thymidine ( "H-TdR) into DNA of Bacil.l.us subtilis

Boonyun Sarikabhuti, Ph. D.

NarumoJ-e Visarata, M. Sc.
_. _ *

v r- cnar. wongdla]., Hn.u.

l,lara chean is the plant in Genus Momordica. The scientific name is
Monordica cha!'antia. Mornordica plants are her:baceous clirnbing with sim-
p].e and forked tendril-s. The unripe fruit is green. Mcrnordica charantia
has been studied for medical- use. The antimicr,obial- action of I:9@
tia was supported by many wonkers. This r:epor,t aims to study the effect
of th€ extract fron the big unripe fruit of M. charantia on the incolpona-
tion of -H thynidine ("H-TdR) into DNA of Eacillus subtiLis. The resuJ-ts

sbowed that the addition of M. charantia extract to a finaL concentration
of 1, 0.5 and 0.25 nglm]. inhibited the
r\espective.l-y. The extract decreased the
extent as ampicilli.n and adtinorycin D.

incorporation 11.4, 5.9 and 4.6%

incotporation nea:rly to the sane

Deparitment of Biochemisb:y, FacuJ-ty of Meilicine, Chiar:g Mai lJniversiqv.



u3[e=
The R?ji Cells Radioi@une Assay
for Detecting I nnune CoeDlexes in
llulnn sera
Argyrios N. theofilopoulos, Cust r s

B,l{ilson, and Franl J.Drxon. J.t lrn
Inyest )7: 169- isj, l9t6

r fru?Cnr:d'jruue3! s ens i t 1v j.ty

1s luntrt.: r r ua:ntler.:to crrculating
irp,,re colrplex (CICt 1r. serro ro.r{-
rhtl ori.r Ra.;rc cells d.:,0u Lynpho -
blastoid cell line d culture t.rn

{ 2u Burkitt's lynphona cell 6!
receptors rinftr tgG Fe, Cgb, C3d

urt C-proteins dul arrLr:c bind fiu
75 LgG ur! aggregated hunan IgG
(AflG)lauruir AXG ra; rS t,gc ltfi!
cell d tgc re receptor ,riir AHG d

! C- ttuo{riouuir r: bind fit cel I lro
1i c-receptor nl.rrlao\ruuu ,.n vlrro
lrali aue rflu node.l tary'llronrr up-
tele urr cerl lau1i l25t-antthunan

fgc rrriro sensitivity 6 ug AHG,/n.l

SeruD i21rltruJa.|olun.|: uptake t:!1n
rioslufiulnlru,un 125I - antihuoan l gc,

--9??tenF19

fltnr: rdrifiulo incubate senrn firr

Raj icells rrnflrjarltft.rie! I 25I.*ti-
hrran IgG uir count n.t rhloi:iruF-i
cells uirrdliriuufiu Stanqaro curve

dsair wrnnr rJi lr.l.rolrliur.tA? cel Is
rdo rrreubare cell ilu sera dO AHG

: ruoqluuFlurorirsl I|nr rdlir.r.rrn r

tJir.r r0, r.lt' 1u{Jeuirr,lra seruD hepa-
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