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ABSTRACT

To isolate entcropathogenic bacilli from pstients' stool, On€ grNm

samples of fecal specimens were bomogenized using glass bead, and swabs

were satuated from tbis strspepsion and lsel to inoculate the vrrioos agar

media snd different onrichment broth media. Aftor over night incubation
Mc. rnd SS. agar w€re inoculNted from the enricbment broth medi!.

Oter r one year p€riott, stool c[ltrres of clinical dirrrhoeN crses

yielded 16 strains of Salmonella typbi, 2 Shigella dysenteriae, 12 Shigelh
Ilexneri, 4 Shigella sonnei, and ll proteus morgrnii. No mcdia proved

specific for isolation of pathog€nic brctcria.

It wrs tbe p[rpose of tbis irvestigrtiotr to study isolrtion of etrt€ro-
pathogenic bacilli crusing diarrhoea in patients, comparing diff€rent enrich.

ment snd Plating medir, rnd determining susceptibility of erteric bacilli
to antibiotics.

MATERIALS AND METF]ODS

To isolatc enteropathogenic bacilli
( Salmonella, Shigclla, ,pathogcnic E. coli,
V, cholera, and Arizona, ) from paticnts,

one gram eamples of fccal specimens werc

homogenizcd ueing glass beads, anal swabs

were saturated from this suspension and

used to inoculate the various media ( Mac

Conkcy agar (Mc), Eosin methylene blue

agar (EMB), Xylose lysine medium(XLM)'

Salmonella and Shigella agar (SS), Brilliant

green ag8r (BG), and Bismuth sulfite agar

'This project nas supportd by National Researcir. Council.
rr DePartment of Microbiology, Faculty of Mcdicinc, Chiang Mai Univc$ity.

"' A-. J. Mcd. 39 : 766-769, 1965.
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(83) and differeot enrichment media (Heart

infusion broht (HIB ), Gram negrtive

broth (GNB), S€lenite broth (BS)' and

Tetrethionat€ broth (TB). Aftcr overnight

incubation Mc. and SS' sgar werc inoc'

ulated from the enrichmcnt media.

Identification of entcroPrthogenic b,cilli

was by aPproPtiate biochemical tcsts and

serological idcntification. SuscePtibility

of entcropathogenic bacilli to rntibiotics

(Chloramphenicol, Erythomycin, Strepto-

mycin, I(anamycin, tnd 'lttracycline ) lvas

determinsd on the Pule cultur€ isolates,

using a standardized diffusion tcchnique'

Known cultures ( Srlmonclla species'

Shigeltr species, pathogcnic E. coli Protsus

morganii, end Vibrio cholorr sp€cie! ) were

studice by culturing in Hcalt infusion

broth at 37'C overnight, and then dilu-

tiog the culture with HIB. to I : 1000,

( 0.05 ml broth culturo diluted to 50 ml

with llIE). A swrb wrs uscd to inoculrte

each diluted culture onto Mc., XLM,,

EMB,, SS., BG., and 8S.,. Four ewabs

immersed into the samc dilute culture

wcre then put into tubca of HIB., GNB.,

SB., and T8. platcs and tubcr wcre incu-

batcd at 37'C overnight, plats wGre then

examincd and enricbment broth cultureg

subcultured to Mc. rnd SS., which were

thcn exuined after 37' C ovcrnight il-
cubation.

Knorvn mixed cultures wcre studied

by using two diluted culturer ( l:1000)

January 1972

mixed togethcr in the ratio I : L Diluted

mixed cultures were inoculated onto the

plates ard in broth uaing the same method

as in the known cultur$ study.

RESULTS

Salmonella spccie isolrted from clini.

cal specimens includcd three Sdmonella

typhi (S) from stools, three Salmonella

typhi ,( B ) from blood, one Salmonella

typhi (U) from urine and Salmonelh para

C I . AII Srlmonclh species grew well on

the plates cxcePt BS., on $'hich some

strains were inhibited; in broth cultures,

all of the organisms grew we)l ( table I. ).

Of Shigella species cultivated on Mc.,

EMB., XLM., SS.' BG.' and BS., agar

plates, most wer€ inhibited on SS. and

BS. agar platos. Some Shigelh speciea

were inhibited in SB. ( table II )

Escherichi. coll 0ll9:B 14 grew on

Mc., EMB., XLM., BG., BS., but it wrs

inhibitcd on SS. rgar. In HIB., GN., SB.'

TB. cultures, it grcw well. Prote[s Mor'

grnii grew on Mc., EMB., SS', BG.' but

did not grew on BS. agar. In all broth

cultures, it grcw wcll (tablc III )'

ll Yibrio cholon Eltor ( Inrba phegc

type 8 ) werc stightly inhibited on EMB''

SS, and completely inhibitcd on BS' tger.

All grcw wcll in HIB., GN., SB. and TB'
( table Iv )

Of the cuttures of pathogenic Brcilli

mixcd ( l:1 ) with E. coli from humrn

rtoob, some wcrc overgrown by E. coli.
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'( pathogenic bacilli could not be isolated )

'( table v )

Oqer a onc year period, stool cultures

of clinical diarrhoca cases yielded l6 strains

of Sdnronella typhi, 2lShigella dysenteriae,

l2 Sbigelta flexneri, 4 Shigella solnei and

1l Proleus morgsnii. No rnedia proved

specific for pathogenic enteric bacteria

( table YI )

Resuits of aotibiotic sensitivity tests

(Chloramphenical, Erythromycin, StrePto.

mycin, Kanarnycin, and 'fetracycline )

,showed most Salmonclla typhi sensitived

toChlorarnphenicol. Otherorganisms

varied ( rable \iII )

'CO)iCLUSION

Taylor and Harris (1965) compared

'different enrichment ( TSB., GNB., Siliker,

SF., TT. ) and plating medir ( EMB., Mc.,

XLM. ) for culture of Shigella species.

Mcdia fouod suitablc for Shigella species
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were DMB., XLM., Mc., TSB., GNB and

Siliker broth.

(lerichtet and Sechtor ( 1966 ) isolatcd

Salmonella species from bone meal, and

found BS. better than SS. agar,

In tbiE study, complrison of different

enrichment media and platitg mcdia for

recovery of medically important bacteria

from human st{rol spccimeos show€d that

most Salmonella lpeci$ could be isolated

from SS., BG., and BS agar. Other cnte-

ropathgenic bacilli were most oftcn isolated

from Mc., DMB. and XLM. If direct

plating was positive, the enrichment cul-

ture was positive, but if direct plating wrs

negative, thc enrichm€nt culture was nega.

tive too.

In routinc work, isolation of enteric

bacilli must combinc strongly inhibitory

medie ( SS., BS., BG. ) with less inhibitory

medie (Mc., EMB., XLM. ) for maximum

recovery of pathogenic bacteria,
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Table. I Cultivation of Salmooella sp€cies.

Direct culture on

IUc eUg BSI GN

culture in Broth
Organisms

S. typhi S 1

S. typhi S 2

S. typhi S 3

S. typhi B I
S. tyybi B 2

S. typhi B 3

S. typhi U

S. typhi CI

S. typhi CI

pn pn pn

pn pn pn

pn pn pn

pn pn pn

DN DN DN

pn

pn

pn

pn

pn

pn

pn

pn

pn

n

ps

pn

ps

pn

pn

pn

ps

pn

ps

ps

ps

n

ps

ps

ps

ps

n

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+Ye

+ve

pn rpn pn

pn pn pn

pn pn pn

on on lpn

Table. II Cultivation of Shigella species.

Direct culture on
lr I

Mc EMBXLM SS BGIBS

Culture in Eroth
Organisms

Sh. dysentery

Sh. dysentery

Sh. flexneri 1

Sh, flexneri 2

Sh. sonnei 1

Sh. sonnei 2

Sh. boydii I
Sh. boydii 2

alkalarescens

Dispar.

pn pn

pn ps

pn pn

pn pn

pb pn

pb pn

pb pn

pn pn

pn, pn

pn

pn

pn

ipn
ps

pn

pn

pn

pn

nps
pn pb

ps pn

ps pn

npb
nps
npn
npb
pn pb

+ve

+ve

+ve

+ve

+ve

+ve

'i Ve

+ve

+ve

n

+ve

n

n

+ve

n

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

+ve

*ve
fve
*ve

n

n

n

n

n

n

n

pn

n

pn- positive normal size,

pb: positive big size,

ps: positive small size,

n: no growth.

+ve

+ve

+ve

+ve

+ve

ive
+ve

+ve
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Direct culture on Culture in Broth
Organisms

E.Coli 0019:Bl

Prot. morganii

IGNISB TB

*ve *ve

Teble. IV Cultivation of Yibrio choterr Ettor (Inata phage type 8 )

Direct culture on Culture in Broth
Organisms

Mc ss lsc IBS lrA'l HrB GN SB

Vicholera 2

*ve

*ve

*ve

TB

pb

pb

pb

pb

pb

pb

pn

pb

pn

pn

pn

3

1

.,

l0
13

t4

15

l6
L7

l8

pn

pn

pn

ps

pn

pn

pn

pn

pn

pn

pn

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

ps

pn

pn

pn

.pn

pn

pn

pn

pn.

pn

pn

pn.

ps

ps

ps

ps

ps

ps

ps

pb

ps

ps

ps

pn

pn

pn

pn

pn

pa

pn

po

pn

po

pn

+ve

ive
*ve
*ve
*ve
*ve
*ve
tYc

+ve

*ve
*ve

*ve

*ve
*ve
tvc
tve
tve
*ve
*ve
*ve
-FY"

*ve

*ve
*ve
tve
-rve

*ve
*ve
*ve
*ve
*ve
*ve
+ye

*ve
*ve
tve
*ve
*ve
*ve
*ve
*ve
*ve
tve
*ve

n

n

n

n

n

n

tr

n

n

n

n

TA - Tellurite Agar for V, cloteia _( SEefO Lahpratoty ) .

Table. III Cultivation of E. coti and proteus morgrnii,
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Table. V Cultivation of pathogenic bacilli mixed with E' coli from

human stools.

culture on Culture in Brottr

Organisms

E. coli 0119 r

B 14+S. typhi

E. coli+S. typhi

ll,, coll-rJn.

sonnei

E. coli*S. tYPhi

E. coli* Sh.

boydii

E. coli+ Sh.

flexneri

E. coli*S.
para C

Organisms

16, Sal. typhi

2, Shig. dysentery

12, Shig. flexneri

4, Shig. sonnei

11, Prot. morganii

BG I'IB

E

Sh

I:NI q.R TR

S

Direct

BS

SS
Sh Sh

SSS
Sh Sh Sh

SSE
EShE

55)

Sb Sh Sh

S

'.

IJ

I

9

z

5

Sh

Sh

E

Sh

S

Sh

Sh Sh Sh Sh Sh

Table VI. Isolution of enteropathogenic bacteria from patients'

I

Mc IEMB

culture on

,rls6jes
Cultu re in Broth

GNB i SB TB

12

I

9

6

12

1

d

3

j

11

I

b

3

t

9

0

1

0

15

1

9

3

8

1+

I

0

+

8

15

1

3

z

+

8

I

b

z

3

14

0

It

5
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Table VII. Susceptibility of enteropathogenic bacteria to antibiotics.

Chloram Erythro. Strepto. Kana Tetra.
Organisms

29

s ln nls In R s jIn R ls lr"InR
16, Sal. typhi

2, Shig. dysente rY

12, Shig. flexner

4, Shig, sonnei

11, Prot. morganii

t4 2 0

101
+17
21, 1

0 1 lq

1+

I

+

2

0

15

2

l1

+

ll

t1

1

+

2

I

20
01
08
02
I 10

1 l4

01
2r0
IJ

I 10

50
01
62
20
)5

0

0

0

0

0

I

0

I

0

0

S = Sensitive, In = Intermediate, R - Resistant.
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