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Shigella sp are known to cause shigellosis, an acute
enteric infection affecting over 164.7 million people
accounting for 69% mortality in children below 5
years of age globally (Kotloff et al., 1999; WHO,
2005) and 80% of these cases are registered in Asia
(Bardhan et al., 2010). India is endemic to Shigellosis
(Taneja & Mewara, 2016) and the most common
species reported is Shigella flexneri. Increase in
seafood trade and consumption may potentiate the
spread of this bacterium. Shigella is not a native flora
of fish and Shigellosis outbreaks may occur by
consumption of uncooked shrimp and tuna salad
contaminated with Shigella sp (Novotny et al., 2004).
The main mode of transmission in humans is
through oral-faecal route through contamination of
food and water by the infected people. Further, the
infective dose of this bacterium is as low as ten cells
and this makes Shigella a highly contagious patho-
gen (Du Pont et al., 1989). Few reports are available
on the isolation, identification and molecular con-
firmation of Shigella sp from seafood (Reeve et al.,
1989; David et al., 2009; Iwamoto et al., 2010; Sujatha
et al., 2011; Sichewo et al., 2013; Obaidat & Salman,
2017) and there is difficulty in differentiating
Shigella from E. coli. Hence, the present study was
undertaken to assess the occurrence of Shigella sp in
various seafood, ice and fishery environments and
to determine the suitability of the standard method
for identifying Shigella in seafood.

A total of 223 samples comprising of fresh seafood,
dried fishery products, ice from local markets, water
and soil from aquaculture ponds were collected and
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screened for Shigella sp in Ernakulam district,
Kerala, India, (Table 1). Isolation was carried out as
described in Bacteriological Analytical Manual
(FDA, 2001). Multiple plating media viz. MacConkey,
Xylose Lysine Desoxycholate (XLD) and Hektoen
Enteric (HE) agar were used for selective isolation.
Plates were incubated at 37oC for 18-24 h. On the
basis of morphology, presumptive colonies were
picked from agar plates i.e., colourless colonies (2-
3 mm) from MacConkey, green colonies (2-3 mm)
from HE agar and red colonies (1-2 mm)  from XLD
agar respectively. After checking the morphology by
Gram staining, 1377 isolates were subjected to
different biochemical tests (Table 2). Isolates show-
ing characteristic biochemical reactions of Shigella
were confirmed by PCR targeting invasion plasmid
antigen (ipaH) gene specific for Shigella sp. The
primers used for detecting ipaH were: forward-
5’CGGTCAGCCACCCTCTGAG3’ and reverse-
5’CTTGACCGCCTTTCCGATACC3’ yielding an
amplicon of size 613 bp (Binet et al., 2014). Ten µl
of PCR products were loaded on a 2% agarose gel
and run at 100 V for 1 h. Three µl Generuler 100
bp DNA ladder was used as marker along with
positive and negative controls. ipaH gene was not
detected in any of the isolates.

Shigella sp was isolated in fish harvested from
Winam Gulf of Lake Victoria, Kenya (David et al.,
2009). Similarly, Sujatha et al. (2011) and Sichewo et
al. (2013) isolated Shigella dysenteriae from edible
fishes from India and Zimbabwe respectively. These
reports were based on morphological identification
of Shigella sp on specific agar plates as followed in
this study. Morphological identification is merely
not sufficient for confirmation of Shigella sp and
Bacteriological Analytical Manual recommends mo-
lecular as well as serological identification (FDA,
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2001). Therefore, PCR was carried out for 85 isolates
after biochemical identification targeting ipaH gene.
ipaH gene was not detected in any of the isolates.
Similar findings was also reported by Mokhtari et
al. (2012), where Shigella was absent in seafood
samples collected from Nabeul, Tunisia screened by
both conventional and molecular methods. Even
though the isolates showed morphological charac-
teristic of Shigella, ipaH gene was absent when PCR
amplication for the gene was performed.

This result further heightened the need to study the
recovery of Shigella from spiked seafood with
published methods. This validation study was
carried out with S. flexneri (ATCC 12022) separately
for raw and sterile fish in triplicate to elucidate the
effect of background microflora on isolation. Freshly
grown culture of S. flexneri was harvested and the
density (O.D

600
) was adjusted to 0.5 using spectro-

photometer (corresponding to 2.6 X 106 cfu ml-1).
Then serially diluted bacterial inoculum was spiked
at level of 101, 102, 103 and 104 cfu g-1 of fish samples.
Isolation, identification from the spiked samples
was performed as described earlier. Presumptive
colonies from each dilution (101, 102, 103 and 104

cfu g-1) from selective plates were picked and
identified with biochemical tests and molecularly
confirmed by PCR assay (Fig. 1). The same method
was performed for raw fish under similar condi-
tions. The spiked enriched broth of raw fish (Fig.
2) produced amplicon of 613 bp which is specific
for ipaH gene albeit, individual colonies were not
detected on agar plates.

PCR based molecular method was found significant
in detecting the presence of Shigella sp from the raw
spiked fish, since the conventional culture based
methods are inefficient in isolation of Shigella sp
from food owing to presence in low numbers and
in stressed condition (Lindqvist, 1999). Similar
spiking studies for isolation of Shigella from
enriched broth were also reported (Senachai et al.,

Table 1. Details of samples studied for isolation of Shigella

Sample No Presumptive Biochemically
Isolates picked confirmed

from plates isolates
(FDA, 2001)

Fish* 95 512 45

Shell fish** 52 276 21

Dry fish*** 18 61 4

Soil from
Aquaculture pond 20 128 0

Water from
Aquaculture pond 20 156 0

Ice 18 244 15

Total 223 1377 85

*Fish- Indian mackerel (Rastrelliger kanagurta), Indian oil
sardine (Sardinella longiceps), ribbion fish (Trachipterus
trachypterus), Bluefin trevally (Caranx melampygus), Indian
Anchovy (Stolephorus indicus), grey mullets (Mugil cephalus),
flatfish (Cynoglossus cynoglossus), Megalaspiscordyla, Tila-
pia (Oreochromis mossambicuss), thryssa (Thryssa malabarica),
Nemipterus sp, Pearl Spot (Etroplus suratensis), Skipjack
tuna (Katsuwonus pelamis), snapper (Lutjanus lutjanus);
barracuda (Sphyraena jello)

**Shellfish- Metapenaeus sp, Penaeus indicus, sea crab
(Portunus pelagicus), Tiger prawn (Penaeus monodon), King
prawn (Metapenaeus affinis); molluscs- clam (Meretrix
meretrix) meat, Squid (Loligo duvaucelii)

***Dry fish products- prawn (Acetes indicus), anchovy
(Stolephorus indicus), flatfish (Cynoglossus cynoglossus),
ribbon fish (Trachipterus trachypterus).

Table 2. Biochemical tests carried out to identify sus-
pected Shigella isolates

Biochemical Test Result

Gram Staining Gram negative rod shaped
bacteria

Motility Non-motile

Oxidase Negative

Catalase Positive

Urea hydrolysis Negative

Methyl Red (MR) Positive

(Voges–Proskauer) VP Negative

H
2
S production on triple

sugar iron (TSIA) slants Negative

Sugar fermentation

Glucose Acid-Postive
Gas-Negative

Sucrose Negative

Lactose Negative

Citrate utilization Negative

Mucate utilization Negative

Sodium acetate utilization Negative

Amino acid (lysine)
utilization Negative
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2013; Binet et al., 2014). Mokhtari et al. (2012)
isolated and identified Shigella sp from foods of
different origin based on both culture dependent
and culture independent (PCR) methods and con-
cluded that employing PCR based method im-
proved the detection rates of Shigella. Although
reports are available on the presence of Shigella in
seafood, no study has confirmed detection of
Shigella by using PCR based methods which are
similar to this study. In conclusion, this study
indicates the need for development of harmonized
protocol for isolation of Shigella from seafood and
aquatic environment and also need to study the

Fig. 2. PCR for ipaH gene of suspected Shigella sp and
enriched broth of raw spiked sardine

Lane 1: DNA ladder (100 bp); Lane 2: Positive control
(Shigella flexineri, ATCC-12022); Lanes 3-6: Sus-
pected Shigella isolates picked from raw spiked
sardine; Lane 7-10: Enriched broth of raw spiked
sardine at 101, 102, 103 and 104cfug-1; Lane 11-
Negative control (nuclease free distilled water).

Fig. 1. PCR for ipaH gene of suspected Shigella sp isolated
from sterile spiked sardine.

Lanes 1 and 8: DNA ladder (100 bp); Lane 2: Negative
control (Nuclease free distilled water); Lanes 3-6:
Suspected Shigella isolates picked out from sterile
spiked sardine; Lane 7: Positive control (Shigella
flexineri-ATCC 12022).

effect of background flora on isolation. This study
also indicates that enrichment PCR may be per-
formed along with conventional isolation proce-
dure.
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