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.plating medium,.. and Selenite - F btoth

..as an enrichrDellt ,broth. Receni. evidsnce

,has shown th8t "Maoconkey .sgar Jacks

sellctivity tor Salmooalta and. ishigells

€o hctoge lern8rters .c8n ov€rgrov,,

p( inhibit . these .orianrsms (t), wherees

! ': . ,, .,.,. ... ,r t- l

' ' 
variijus 'meaii niiie'ujlir devetirlld , ... )tn .1e66, Taytor. (s) introduc#

'tor isol€liod ol gram inegalive enteric XLp. agar of which the latier studies

'bathogens irbm stool spditmens.. Th. shown botter rate ol isolation of sntoric

ilolEtion traditi;nally usls the combinslion pathogeos whicn fewer lalse - positivc,

.of MaiConkey igar as a dilferentist otgrnrsm.s (e,+p,Z.s). On this medium. 
_I

OlOtinS modiusf, , .Ss,aga, a€ , selgctive the ditlorentiation ol Salmonella ani', 
r

Shigella trom olher enteric bacilli iS

based on not only the . tsrm€nts m

of lacto-se, saccharose, o, ,ylo"",' *t
also on lysine dicarboiylation ana n2S

produclion.

. .Mor€ re(ent study ol ,GN brotii,.

Fq sgar and Qeleqttcs-.F. broih have (s'a,a) ha"" .clearty. ajomonstdatgd lJr .

b8cn to iDhibitory for lsstidiou3 patho- lha €nhancomeot ol . isolatlon ol cl}t€ric

€sns such as seme speci€s of Shlgella psthggens. In this p8pel routino Btool

(Zg.4). Furlhermore,. maoy of thess spaclmqn€ have been used to compa{t

madl! oller little in the way ol coto- Diiact Strolking : Macco*oy, SS .nd .

nill morphologic ditter8ntistion other XLD sget wilh Eorichm€nt B;oths: S!-

than lhe sbility .ot soma organi€ms to l€nit6 - F and GN bioths lor ths

tqte!nt lsctose. isolrtion of Srlmonella and Shigalla.

' Dcpanment of Microbiology, Facully of Medicine, Chiang }{ai Univeritn
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Meteiials atrd Methode

Between 11 March and 5 June

1075, a total ol 262 stool specimens

Ito|n patients seen at Chiang Mai Hos-

pital was examined tor Sslmonells and

Shigella. Each stool spscim€n wrs

straaked directly onto the thrce plates:

Mrcconkey agar (uC, Eiken), satmonelta

shigela Agar (ss, Eiten) and xytose

Lysine Deoxycholate lgar (XLD, Eiken)

and slso plsced inlo the enrichmgnt

broths: Selenitc Broth ( SF, Eikeo )

and cram Negative Broth (aN, ggu).

Alte. 18- 24 hr. of incubation, the

broths were streaked on MC and XLD

plates. Colonies suspected ol being

Salmonolla and Shigella were pickcd

and inocuhtcd onto Triple sugal iron

"g"r 
(tst) slants. Followlng overnight

incubation, TSI slants showed the reac-

tion : alkaline slants, acid butt with

or without H2S were inoculrted into

motility - indole, Simmon's crtrate, urca'

lysine decarboxylase and phenylalanine

medium. cullures showing biochemical

reactions for Salmonella and Shigella

were tested agglutinably with specific

anlisera for Salmonella and Stigeila

(Ditco) respectively.

Vol. lO No. 2

Results

Of the 252 stool specimens examined,

59 ( zg.q/, ) n"r" positive iof the

enteric psthogrns : 37 (14.71) were

Shig€lla rnd 22 (8.7l) were Salmonclla

(taUte t). etthouglr all lhree media

u6ed lor isolation ot Shig.lla by direct

strsaklng wsre rpproxirnately 6qual, no

ooe medium grew all of lhem. Ol the

37 isolatcs ol Shigells, all three mcdia

used in paralbl accounted tor 36

(97.9,/,), whereas one kind of media

detectcd no more than 28 (75.71).

Comparisons betv,een direct streaking

and corichment methods for isolation

of enteric pathogens are shown in Table 2.

Sslenite enrichment streaked to XLD

plate was observed to be greatly

superior to both direct streaking and

other enrichment methods tor deteclion

of Salmonella. Of all Salmonella isolated

onty e (+o.e!) isolates were oblained

lrom dirgct streaking, whereas S F

broth streaked to XLD recovered l9

(g6.s,f). However, all of them we.e

isol.ted by the use of both direct

stfeaking and SF enricnment streaked to

XLD agar, ln contrast, direct streakiog
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was seen to be clearly superior to

enrichment for isolation ol Shigolla.

Ol the total Shjgella isolated, direct

streaking accounted lot 36/?7 (g73.1)

wheteas enrichment broth detected only
t,

9/ 37 \ 24.5 I ).

The distribrtion ol 22 isolales of

Salmonella was shown in Table 3. Of

Table 2

Org anisms

. Vol. lO No 'z

these, 14 (oe.o/) were Satmonetta

serog,oup B of which 1l isolates were

recovered lrom XLD inoculated from

SF broth. The species ot Shigella are

shown in Table ,1. Shigella flexneri

was the most lrequently isolated species:

iB.4/ of the total Shigella isolated

and all ' ol them can be found by

direct streakiog.

Conrparison of Direct Streaking and Enrichment Broth Methods for

lsolation ol 22 .lsolates ol Salmonella and 37 isolates of Shigella.

Direcl

Streak

only

Enrichment only

Both Methods

56lmonella

9

It

7

3

0

1

2

6

'10

lt
13

22

Shigella

Number ol organisms isolatsd from direct streaking method corresponds with ong

ot tho lour enrichment methoos.

31

29

35

35

5

7

I

1

36

37



.TEble 3 Distribution ol Satmonsll. isolatad from 22 Positiv€ Stool Spsclmons

Di.oct Streaking I Enrlchment Bfoths

MC SFOrganbmg

.--.J
Salmonella

Pe.cent

/
Sdrogroup B

Salmonella

typhi

Salmoqella

serogroup E

Total zz 100.0

Table 4 Distribution of Shigella' isolated llom 37 Positive Stool Specimens

Dlr€ct Streakino I Enrichment Broths Total

MC
txL 

Dtsub-; cN

I irorar ;; It
Percenl

S. dysenteriae

S. llexneri

S. boydii

S. sonnei

24

z

2

1

20

1

4

1

0

1

0

1

0

1

0

1

6

1

'1

2

29

2

4

5.4

78 4.

5.4

10.8

Total

Dlscueelo!

. Tho eftlcacies ol Macconkey, SS

dnd XLD agars were similor for lso-

lation ol Shigella b'ut for Salmonella

there werg tewet. lsolates from MC

than trom eithgr SS or XLD agar when

the stool specimsnd wsre plated di-
,aectly. ',ln ,t6olalion ol both organisms,

100.0

however, XLD agar wss superior lo MC r-i

when the specimsns we;e plated indll ,.

rBctly wilh enrichment broth. This result

is similar to th;t roportsd by Taylor--'

and Scheth$t (z) ana Monis et at. ,.
(s). Results with combination ot media ..'-, '..--.- . ,:l

showed lhat only the combiriation ol '^i

Mc lxL

0

22

I

2

110ll
29 1416
2l 1t I

4l0l 1

direct stresking and onrlchment in SF
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broth streaked to XLD medium can

detect all 59 isolates ol enteric patho-

gens.

Of all pathogens isolated, Shigella

llexneri was the most frequently isolated

species (49.1/). These organisms were

all isolated by direct streaking. In

isolation o{ all Shigella, direct streaking

was markedly superior to GN and SF

eniichment, Thisobservation agreed

with some reports (t, 3, 9' 11, 12) but

others had shov/n the gfealer isolation

of Shigella by the use of enrichment

brotn (n, 6, 7, 10, 13). In additicn, no

more than 15,7/ ol the Shigella were

obtained lrom one kind of plates,

whereas all three memia used io para-

llel increased up lo 97-3[ of isolates.

!
n'Dfl nu 1t 1l: u ll L1t u lt 1ltl? 1.J0'l tl tlln u.t

ttoa [ttLflntlo salmonella tlng shioella
vtt -11n8irlrsljonhu?ur lrL nlT'rn u1ff ir.J

ltuMnBntrtuJ llrri .!lu?u 252 T'rii 01-

l',tTlu,l| n!:luu1 ltJfr:?11.r'l lofr lYlD Direct
aZ

Sireaki|1g OOISUnLU MacConkey Agar

SS Agar tlnJ XLD lsa, lln:Inair-
aleq

Enrichment Broth fl0[nuJLu GN Broth
rr . rr , ! ,

lln: selenite Broth ttn?1J ut!ut:ruJno

Vol. lO No. 2

In contrast to the Shigella dsta'

Selenite enrichment was observed to

be greatly superior to dilect stteaking

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, 7, 10, 11,,.

The results of this study indicate

that, in the examination of a stool

specimen suspected of harboring either

Saimoneila, or Shigella, it would be

desirable to plate the specimen directly

cr MC, SS and XLD agar and also

to inoculate the same speclm-'n In

Selenite broth loi enrichment betote

plating on XLD agar.

!11 l,4acConkey t|sY XLD qrniini
,x

nn'l')f, ll.J 1:nlLln!9 0 Enteric pathogens

r-y lq . h
lUYl.)Vltufl 59 isolates n,l 11"1 lU'IUUllfln
dld
tLu Shigella lfitl 37 isolates [|nJ Sal-

Y- X
monella 22 isolates xAntlnuuuJ lJlX0

;A
Shigslla llexneri :JlnnflnRs 'I^llltl 'l 49.1 ,/

N . ^r11nn'l':u nli0 Shigella 1\U'11':t

Direct Streaking ll,ilUnRn?,l?f' Enrichment

Broth ltJllrJ ls't! ln flo 't5 Direct
yxY

Streaking 11110114l:ln0ilt0llJ3fl.tfl

gottan
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flr!1tnv{utis166i e7.3./

6d

6rrilrnot?11'{!t;01fin.t6': ee.r,'ttusYr ? t Agsr

Enrichment Brolh n'I1xll tfiul 2'+.3 /
,t a r ,. A Y ^ -.e

nJo! : uutl]uL011,l',]Itfl UnriDY)J 3 suflYl tlt

iu)f D;rec I Streakinq M'll'lfloYiufllJ
- t4 {!

l' fivrr n tvi dl nu $n!f, ]:J'l't ntlu:l ts R lo

$rnu 75.71

E
El 111:! n 1:911111t0 nlU c Sa lmone lia

A a Y^)
Hl]',t1h4ti8{]:,t11]}Jn0 lrolS?lt selenile

, . r.!
Enrichment Broth lln iU'1i,Um0i!u XLD
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