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Abstract
'fhe susceptibilitv to antibiotics of microorgxnilrns rsolatcd

from various wouncls and burns infections of th. patients in Nakorn
chiang Mai Hospitar werc investigsted. 'I'he antibi.tics sensitrvities
test rvas performed by serial tube dilution method to four antibir,tice;
Soframycin ( Framycctin aulphate ), Garumycin (Gentamtcin), T.erramy_
cin (Tetr.cvclinc), and Colimicin (Colistin methane rodium ). F.rom
79 spccimens, the ieolated organismr were Staphylococcus rlreus ( 34
strains), Escherichia coli (10 sttrins), protcus mirrbilis (g strains),
Klebsiella ( 7 strains ), pscudomonas serugrnosa (7 strains), and [nterc-
bactcr ( 4. str.ins ) rcapectively. 1'he rcsults indicatrd that g-(% of rhe
isolated srrains of Pseudornonss arrugrnoia wcre scnsitive to garamycin
and colistin, and 25% were lhorvn to be rcsistant to Soframycin. In
caec of Staphylococcus a€reus, g/-.5%, g1.4%,61.g% lnd 61.gg6 werc
sensitive to garamycin, sofrarnl,cin, terramvcin and colistio respcctivcly.
.Almoot all strains of Proteus mirabilis $.ere r€siltant to all antibioticsi
All straino of Klebsiella wcre sensitive to garimycin ard only 42.g./
to the other three antibiotics. Enterobrcler werc found selsitive ro
garamycin, sofrrmycin, colistin rr.d terramycin at thc perc.ntsg. of 75,
50 and 25 respoctivelv.
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terial substaaccs in vivo rs chernotherapeutic

agents dcpends primarily upon thc sp€cific

action of auch substanccs, r.g;rding to

selectiye oction on thc microorganirms

IntroductioD

.{ntibiotics have boeo successfully

employcd in thc treament of infcctionr
discasc. fhe feasibility of using antibac-

I Depertment of.Patholegy, Faculty of Mcdicinc, Chirng mri Univcsity.
" l)epartment of Microbiology, Irscu.lry of Mcdicine, Chiang Mri Univcrsiry.



without significant harmful effects on thc

host ( 3 ). The microorganisms drffer

markedly in rcsistancc and sensitivity to

thc vrrious antibiotics, not onlv betwccn

gencra and spccies hut rlso h:r'v:en strains

of the srme spectcs. 'fhcv mry produce

cnzvmc to neutreliTe anribiotic auch as

l'enicillinaso in StNphylococcus auraus

rvhich can inectivrtc penicillino (l) Some

oi rhem havs mLrtztc into reiistant strain'

ro some .ntibiotics. Ilcwevcr, lt iJ not

neccessar! to test the s:nritivity of somc

orgenisnrs such as f)iplococcus pncumonir'

Stoptococcus pyogenes, Ncis.eria m€nin-

gitidis, and l'leisseria gonorrhea ( I I )

Ileceuse they ara elwavs scnsitive to

penicillin.

'fhe wound infection is usuril' causctl

by contamination ot serrounding bactorlr

rvhich inciudes bactcria from skin, clothcs

.n,l dust. (+) Staphvlococcus aureus ir

thc most frcqrlently fouod in this c'se

rhc orher include Stroplococcus pyogenes

(Lancefield's group A )' Spore forming

bacilli, (Acrobic aod .{naerobic) Enterococ-

ci, hcmolytic and non-hcmolytic strcPto-

cocci, Diphtheroids! (;rsm ncgrtiv. inte!linrl

bacilli, Pseudomonase,rcruginosa, Protcus

Pasturelh septica (5).

ln casc of post operrtioo the inflama-

tion oi rvound is mostly crusctl b1

contaminativ.- StrpbyloCoccus Aureus f ronr

air, nasal cevity ot rtaff holpital, or from
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skin, clothcs, and blankets of thc paticnt!

(6i.
fhe prtionts with burn infcction are

Ircquently fouod infected rvith Pseudo

monrs, Staphylococcus, Sterptococcus

phyogencs, Other orgunisms Iess frcqucntly

found in burn infections arc Protcus'

Klebsiella and Eoterobtcter. ( 7 )

Raber er al ( 2 ) performod an expcrl-

mcnt of Bacterial resist.lncc to sntibiotic'

finding rhrt rhe number rcsistancc srrains

of microorganisms to antibiotic rvill

increese with the period of that antibiotic

userl. It is then imPortrnt thit suscepti-

bility of Pithogcnic organisms isohrcd

from pltients bc done to Suidc to the

sclection of propcr antibiotic for tr'atrnctrt

Matcrid and Method

l sPecimens and organisms

'lhe sPecimens "'lcrc 
srrab frorn

inflamation arca both superficial gnd deeP'

from operativc incisions tnd burnc from

p,{tients at O. P I) of N:rkorn Chiang

llai HosPital. A frcsh slvab wirs

inoculated into thc follotring media; Blood

agar, \lc Conkey agrr, D\lll and 'l'hio-

tslycolati broth ( for anaerobic organisms)

l he trrnsport mcdia was trvptri' ase soy

broth rvith sterilc cotton srvab in l0 ml'

test tube. l'he isolarcd rnicroorganisms

from sPecirnen were ldentified by using

biochemicrl t.st. ( llailcy & Scot (l)l'

'fhc pure cultureo wcre preservtd in
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trvpttc?sc sov agar, and storcd ,t room

tcmpcralurc or refrigeretor.

II. turtimicrobid agcnts

l'our antibiotics wcrc uscd in the
cxPerimcnt :

L Soframycin 2. Colimrcin 3. Terra-

m\.cin and 4. G.ramycin. Thesc antibiotic

werc dissolvcd in stcrile distill€d watcr to

make conccntration being 2000 mcg or

unit / ml and dividcd them to 4 ml. in

each bottle store in dccp freeze for stock

solution. Solution was thawcd aad it rvas

dilutcd to 200 mcg. or unit/ml, for using

in the test, and the rcmaining stock

solution from each tclt wrs discarded.

III. Susceptibility testing method

Stock solutions of antimicrobial agcntr

were thawed and dilutcd wirh stcrilc

distillcd water, the final concentration

bcing 200 mcg or unitiml. 'fhe rerial

dilution of rntimicrobial \yas done usiog

t.ypticrsc soy broth a! dilucnt to mrke

conccntration of 100, 50, 25, l?,.5, 6.25.

3.125, 1.562, 0.781 and 0.36 mcg or

unit / ml., the final volume being 0.5 mt.

Then 0.5 mi of I : 1000 dilution of

ovcrnight culturc of organisms in trvpti-
crsc soy broth was added to cach

xntimicrobial dilution. Incubatc 37. C

ovcrnight rnd rcrd MIC (Minimal lobibi.
tory Conceotrr:ion).

Res|llts

'fhe tottl of 79 strains of verrous or-

2tl

grnisms uerc isoletcd from rrcund infcc.

tions 8s lhown in trblc l Strpbylococ

cus alrre[s wat thc prcdominant microor-

ganirms. 'l'hc Minimel Inhibitorv Con.

ccntration of each organisms to four anti-

biotics wcrc shown in tabte 2. rvith their

MIC standnrd of antibiotics shown in

table 3. fhc perccntrge of sensitive, in

tcrmidiate, and resistant of orgrnisms to

antibiotics are showa in trble 4. Most

strains of Stiphtlococcus aurers, pseudo-

monrs aerogirlost, proteus mirebilis,

Klebsielh and Entembrclcr arc scnsitive

to ger.mycin. Most of the strains of

thele microorganicms rrc rcgist to terra-

m 1'c in.

Discussion

The dctermination of susceptibility of

pathogenic organisms to antibiotic is very

important in thc sclection of antibiotic for

thersp\'. The organisms are diffcrcnt in

their sulccptibilities ro intibiotic!. Therc

ric many methods detcrmine susceptibility

of organisms to drugs, but the qurntitr-

tive accuaacy onc ir scrail tube dilution

mcthod. Maoy factors such as; pH of

media, incubation time, inoculum sizc, rnd

stability of drugs ( 8 ), may influcncc in

the detection of minimal inhibirorv con.

centration of each drug.

From mrny report (9, ld) we found

that the strains of Staphylococcus aurous

isolatcd from horpitah rcsirt pcnicillin.
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'lhesc incidenccs hrvc becn tttributcd to

thc frct thrt large-rcrlc usc of pcnicillin

in the horpital hrs wipcd out th. Fnicil-

lin ecnsitivc Stlphtloccus eureus; thug

remeining only rcaistrnt variants (usually

producing pcnicillioare ). A similar situa'

tion has .ccur.d to gram - negrtivc or8a'

nisms, cspecially hospital strrins' 'I'hc

cxcelsiv6 us. of drug lcad to supplession

of drug sugccptible microorgrnrsms ttl(i

favors thc survivrl of drug rcsiltant oncl

such rs; Aerobrctcr, Proteus, Pscudomo-

nNs sPecies.

l.rom the resulti it is expected thrt

garamycin lnd soframycio src e:(ccllent

tor thc trcatment ol local rvounrl infcction

Although sofrrmycin' only has intcrmidiato

sensitivity effcct on strains of Pseudomo-

Table I

Staphylococcus aureus

Escherichia coli

Proteus mirabilis

Pseudomonas aeruglnosa

Klebsiella

Ente robacte r

B-HemolYtic StrePtococci

Gram-negative Anaerobic

Ba cilli
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nrs reroginos& Srlcida rnd coworkcr(30)

rcported, howevcr sofrrmycin wte the'bost

drug for thc trcatdtctrt of corncel infec-

tion c.use bv Pseudomolrs reruginosa

without nny harm to normal ocular tissue'

Most of streins of terted orgsnisms

wcrc Dot sensitive to lcrramycin. Thcse

might bc duc to thc wido spread use of

torrrmycin rcsulting in climination of

tetraccycline sensitivc orgrnisms.

ln addition sofremycin and garamyein

tre active sgainst gram'positive cocci tnd

gram-negstive bactcrir including penicillin

rssistrtrce Staph!lococci. lt is thoreforc

useful in the treatm€nt of mixed orga'

nisms in wound inf€ction. Both soframJ.'-

cin and gsrrmycin ere relrtivclv new aflti-

biotic, so the p€rcettige resisting orga-

nisms is not very high

?9 Isolated Organisms from various wounds, Abscesses and Burns'

Isolated Microorganisms No. of Isolated

34

I

7

Total organisms
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Trble 2

Minimal lnhibitory Conc.cn*rtion (MIC ) of 79 strains of Isolated
to four antibitics,

Orgenisms

o.ss f zzx

o.78fs

t.s6f 3

3.125 f I

l0 Strains of

Escherichia Coli

1.s61 3

tz.sf 1

> toof 6
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organisms

34 Strains of

Staphylococcus

asreus

8 Strains of

Proteus mirabil

7 Strains of

Pseudomohas,

ae ruginosa

7 Strains of

Klebsiella

toof4

> loo/30
orsf rs
o.78ftz
, a r,l,
tz.sil
z5.o f z

so.of7

> toofl

o:3sfB

o.78fe

| .56f 6

3r2sfB

6.2s f z

2 s.o f 1

6.zs f 1

t r slr
2 s.o f s

-s 0.0/ r

t.s6fl
6.25 f 3

0.3el I

12.5 t 3

6.2 s f 1

zs.o f s

so.of i
o,a)! J

tz.s f I
25.0 f z

> loo/l
3.1?5

6,25 f 3

toofl

M l(l (mcg/ml) lM Ic (mcsimt/

J.t a)l J

6.zs f z

t2.sfl

t2 sf I

zs.o f t

so/r

toof2
> roofl

3J2sf I

t2.5f I

toof s

> t,oo f t

1.s6f 1

3rzsf2
6.zs f 3

100/1

o.iBf3
| 56i3

toofl

so.o f 2

10012

> t00/l
0.3 e 1 2

o.iBf 3

t.s6fz

0.78f3

3.t2sl1
12.5 f I

s 0.0 i 1

> toof l (co n ti nue)
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Organisms

4 Strains of

Enterobact€r

Trble 3

Showing the standard limit of

"sensitive , Intermediate , and

Mlc
'r r"rl,
.^-t-tr.zt J I

loo/l

Minimal Inhibitory Concentration for

"Resistant" strains.
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f8m

*l' o.sglzz = 22 strain of Staphylococcus aureus has MIc = 0.39 mcg/ml

Antibiotics

Gentamycin

Colistin

Tetracyclin

Streptomycin

Sensi tive

(,n"g/,"r)

Intermediate

('o"g/'nr)

Resi sta nt

(r.e/-r)
> 10

> s0{) u/ ml

> 5.0

>25

*Streptomy"in 
have Chemical Semilar to Soframycin'

6.zs f .l
2s.01 L

loo/I

0.78f I

r.s6/1

so.o/ 1

> roo/3

> 2.5- 10
I> 100-s0 0 u/ ml

> 2.5 - 5.0

> 5.0-2 5

5 z.s

<. 100 u/ml

5 2.-;

= 
5.s
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