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Comparanve Study of Enteric Media in the Isolation of Salmonella
And Shigella from Stool Specimens. _ k<

W

Prasn Tharav1chitkul M. Sec. (Micro)
“ Kampol 'Panas-ampol, M.D,* ‘

, Various ‘media have been developed , .n 1965, Taylor. (5) introduced
“for ' isolation of gfarrfz"*negati've enteric XLD agar of which the latier studies
"Dalhogens' from” stool specimens. The shown better rate of isolation of enteric.
isolation traditionally uses the combination pathogens which fewer false - positive. ,'.:‘

of MacConkey agar as a differential organisms (3.4,6.7.,8). On this medium

plating medium, SS agar as a selective the differentiation of Saimonella and.

plating medium, - and -Selenite - F  broth Shigella from other enteric bacilli is
based on not only the . fermentatio
+as an enrichment -broth. Recent evidence ! "

of lactose, saccharose, or xyl 3
has shown  thet . MacConkey agar lacks e i oF. Xylous, i it
also on lysine decarboxylation and HoS 3

selectivity for Salmonella and Shigella

production.

so lactose fermenters .can overgrow _ ; ¢
or inhibit _these _orgamsms(i). whereas . More recent study of GN bro‘t'h
SS agar and Selenites - F _broth have (3,4,6) have clearly demonstrated in

been to inhibitory for fastidious patho- the enhancement of isolation of enteric

gens such as some species of Shigella pathogens. In this paper routine stool

(2.3,4). Furthermore, many of these specimens have been used to compéte

media offer little in the way of colo- Direct: Streaking : MacConkey, SS and

nial morphologic  differentiation  other XLD agar with Enrichment Broths ! Se-

than the ability of some organisms to lenite - F and GN  broths for the

fqrment lactose. isolation of Salmonella and Shigella.

* Department of Microbiology, Facuity of Medicine, Chiang Mai University.
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Meterials and Methods

Between 11 March and 5 June
1975, a total of 252 stool specimens
from patients seen at Chiang Mai Hos-
pital was examined for Saimonella and
Shigelia, Each stool specimen was
streaked directly onto the three plates:
- MacConkey Agar (Mmc, Eiken). Salmonella
Shigella Agar (SS, Eiken) and Xyiose
Lysine Deoxycholate Agar {XLD, Eiken)
and also placed into the enrichment
broths : Selenite  Broth (éF, Eiken )
and Gram Negative Broth (aN, BBL).
After 18— 24 hr. of incubation, the
broths were streaked on MC and XLD
plates. Colonies suspected of being
Salmonella and Shigella were picked
and inoculated onto Triple sugar iron
agar (TSI) slants. Following overnight
incubation, TSI slants showed the reac-

tion . alkaline slants, acid butt with

or without H2S were inoculated into
motility - indole, Simmon s citrate, urea,

lysine decarboxylase and phenylalanine
medium. Cultures showing biochemical
reactions for Salmonella and Shigella
were tested agglutinably with specific
antisera for Salmonella and Shigella

(Dil’co) respectively.

Vol. 10 No. 2

Results

Of the 252 stool specimens examined,
59 (23.47 ) were positive tor the-
enteric pathogens ; 37 (14.7%) were
Shigetla and 22 (8.74) were Salmonella
(Table 1). Although all three media
used for isolation of Shigella by direct
streaking were approximately equal, no
one medium grew all of them. Of the
37 isolates of Shigella, all three media
used in parallel accounted for 36
(97.37), whereas one kind of media

detected no more than 28 (75.7%).

Comparisons betvieen direct streaking
and enrichment methods for isolation
of enteric pathogens are shown in Table 2..
Selenite enrichment streaked to XLD
plate was observed to be greatly
superior to both direct  streaking and
other enrichment methods for detection
of Salmonella. Of all Salmonella isolated
only 9 (40.9%) isolates were obtained
from direct streaking, whereas S F
brath streaked to XLD recovered 19
(86.5%). However, all of them were
isolated by the wuse of both direct

streaking and SF enricnment streaked to

XLD agar. In contrast, direct streaking .
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was seen to be clearly superior to
enrichment for isolation of Shigella.
Of the total Shigella isolated, direct

streaking accounted for 36/37 (97.37)

whereas ‘enrichment broth detected only

9/37 (24.52).

The distribution of 22 isolates of

Salmonella was shown in Table 3, Of

Rl & BRI T

oh g
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these, 14 (63.62’) were Salmonella

serogroup B of which 11 isolates were

recovered from XLD inoculated from

SF broth. ' The species of Shigella are

shown in Table 4.  Shigelia flexneri

was the most frequently isolated species:

78.4% of the total Shigella isolated

and “'all* of them can be found by

direct streaking.

Comparison of Direct Streaking and Enrichment Broth Methods for

Table 2
Isolation of 22 Isclates of Salmonella and 27 isolates of Shigella.
Direct Enrichment only
Organisms FUE GN i SF Both Methods Total
[ crEwe aoll Rk Yoo
o I'mc | xo| Mc | xe
9 i SR T 0 10
|
8 I°, el ' 1 11
Salmonella |
¥ | 4 | 2 13
3 l ‘ 13 6 22
31 0 ! ’ | 5 36
: 29 1 ' 7 37
Shigella ‘
35 | 1 37
35 | 1 1 37

L ] s
Number of organisms isolated from direct streaking method corresponds with one

of the four enrichment methods.
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Table 3 Distribution of Salmonella isolated from 22 Positive Stool Specimens
Direct Streaking I Enrichment Broths Total
Organisms MC | SS XLDSub-| GN i SF Sub- R :
(tOtaI:MC vLo|MC LD totall Vsl
Salmonella 1 | 'R (e e 0| SJ 3 :11 if: 14 63.6
Se;ogroup B '
Salmonelia 0 o S T A e o RO e F B 4 18.?
typhi . :
Salmonella 5 5 (o 3 R 1 i B} 010 44 4 18.2
serogroup E | ’
Total 1 71 51 9 1’ 3B 01 22 100.0
Table 4 Distribution of Shigella isolated from 37 Positive Stool Specimens
Direct Streaking i Enrichment Broths Total
Organisms MC | SS XL D;Sub-f T [ be ;sm:-
: lto tal [ - hotal, NoO- Percent
: | " mc|xLolme lxLo®
S. dysenterizo | 0| 1) 0 1 o 1 ot foa e 54
S. flexneri 24 | 20 | ¢2 | 29| 4| 6 0# 0 ! 6 29 78 4
S. boydii g Ul oeih e 1o ; 148 5.4
S. sonnei ol al 2| 4]0 1] 0} 01 1 4 10.8
Total 28 l 26 | 25 l 36| 5|8 } 2 i 2 I 9 37 100-0
Brlsenanisd however, XLD agar was superior to MC

The efficacies of MacConkey, SS

and XLD agars were similar for Iso-
lation of Shigella but for Salmonella
there were fewer isolates from MC

than from either SS or XLD agar when
'the stool specimens were plated di—

fectly. In [solation of both organisms,

when the specimens were plated indi-
rectly with enrichment broth. This result
is similér to that reported by Taylor
and Schelhart (7) and Morris et. al.
(9). Results with combination of media
showed that only the combination of

direct str'eaking and enrichment in SF

T e




el

64

broth streaked to XLD medium can
detect all 59 isolates of enteric patho-

gens.

Of all pathogens isolated, Shigella
flexneri was the most frequently isolated
species (49.12’). These organisms were
all isolated by direct streaking. In
isolation of all Shigella, direct streaking
was markedly superior to GN and SF
enrichment. This observation agreed
with some r1eports (1. 8, 9, 11; 12) but
others had shown the greater isolation
of Shigella by the use of enrichment
broth (4, 6, 7, 10, 13). In addition, no
more than 75.7% of the Shigella were
obtained from one kind of plates,
whereas all three memia used in para-

llel increased up to 97.3% of isolates.
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In contrast to the Shigella data,
Selenite enrichment was observed to
be greatly superior to direct streaking
for detection of Salmonella.  Besides,
SF broth streaked to XLD was the
best enrichment method. This was
similar to that reported by Taylor and

his colleagues (6, i7 s 1905 11).

The results of this study indicate
that, in the examination of a stool
specimen suspected of harbaring either
Saimoneila or Shigella, it would be
desirable to plate the specimen directly
on MC,

to inoculate the same specimen in

SS and XLD agar and also

Selenite broth for enrichment berore

plating on XLD agar.

Ul MacConkey W8Y XLD ~ 910259

1 -1 ;

NRMIHINITOUENLT B Enteric pathogens

v b o . X

1finmun 59 isolates T3 1US IUINKLEN

]

Ut Shigella \@f 37 isolates LAY Sal—
E o -1

monella 22 isolates UEBAIIMNUULINWLLT S

a A -t
Shigella flexneri MMMAARED WUDJ 4917

%
MNNITUANLTE  Shigella WUI1ID

o - I ad
Direct Streaking WHAAN21IT Enrichment
(] Lom ool -l aal
Broth  W1279¢l995le A8 2T Direct

M X v -
Streaking VU IMITBEATONS 3 TUN -

T mad .
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