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 الملخص 
الإصابة  نتيجة  الإجهاد  من  يعاني  مضيف  عن  عزلها  تم  دقيقة  كائنات  هي  الانتهازية  البكتيريا 

البكتيريا   من  نوعين  عزل  تم  الحالية،  الدراسة  هذه  وفي  و   Aeromonas hydrophilaالطفيلية. 
Rhizobium radiobacter    عن أسماك القوبيونTrypauchen vagina   المصابة بخراجات طفيلية

Microsporidian  على البكتيرية  الإصابة  أعراض  من  العديد  لوحظ  العراقية.  البحرية  المياه  في   ،
اسوداد   حيث  من  الجلد،  لون  وتغيّر  النزفية،  للسوائل  المصاحب  البطن  انتفاخ  منها  الأسماك، 
الأنواع  عزل  لهذا حصل  أيضًا.  المنطقة  في  مكانها، وكذا تشوهات  عن  القشور  وانفصال  المنطقة، 

البكتيريا  البكت صت 
ّ

خ
ُ

ش التي  الأسماك  عن  وباستخدام   فيها،يرية  المظهرية،  الصفات  لكل من   
ً
تبعا

البكتيريا الداخلية    (. Vitek II)  جهاز تشخيص  العظمي  الهيكل  عضلات  في  الطفيلية  بيّت الإصابة 
َ
ت

البكتيريا    والخارجية، استجابة  كيفية  ومعرفة  العدوى،  على  وللسيطرة  الخياشيم.  غطاء  وتحت 
الناليديكسيك،    الحيوية،للمضادات   حمض  هي  الحيوية  المضادات  من  أنواع  ستة  فتْ 

ّ
وُظ

أظهرت   التي  والأموكسيسيلين،  التتراسيكلين  الستربتومايسين،  الجنتاميسين،  نتروفورانتوين، 
في  أهمية  له  الانتهازية  البكتيريا  تحديد  إن  الحيوية.  للمضادات  أقوى  مقاومة  بكتيرية  سلالات 

سبّب إجهاد  الوقاية  
ُ
وتقليل تأثيرها على الأحياء    معالجتها،والعمل على    الأسماك،من العوامل التي ت

ر
َ

خ
ُ
 . المائية الأ

 

ABSTRACT 
 

Opportunistic bacteria are microorganisms that have been isolated from 
a host suffering from stress as a result of parasitic infestation. In this 
study, two bacterial species, namely Aeromonas hydrophila and 
Rhizobium radiobacter, were isolated from Trypauchen vagina fish that 
were infected with Microsporidian parasite cysts from Iraqi marine 
waters. The infection were mass implanted in the internal and external 
skeletal muscles and under the gill cover. Many symptoms of bacterial 
infection were observed in the fish, including flatulence with 
haemorrhagic fluids, skin  disscolouration blackening, separation of 
crusts, and deformities in the area. The two bacterial species were 
characterised morphologically and identified using Vitek II system 
(Biomerieux - USA). To control infection, antibiotic susceptibility was 
performed using six antibiotics: nalidixic acid, nitrofurantoin, 
gentamicin, streptomycin, tetracycline and amoxicillin, both bacteria 
showed high antibiotic resistance. Identification of opportunistic 
bacteria has a pivotal role in preventing stress factors in fish, treating 
infections and alleviating their impact on other aquatic organisms. 
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1.  Introduction 
Opportunistic bacteria are characterised by virulent factors, that 
attack the host's defences and, thus, reduces its immunity (Derome 
et al., 2016). Disturbances in the host occur for many reasons 
(immunodeficiency, pathological infection and wound), and atypical 
environmental factors constitute an ideal environment for 
opportunistic bacteria to grow (Austin and Austin, 2007). Protozoa is 
one of the most important parasites that cause infections in fish in 
the form of tumours or cystic masses, and they cause deformities in 
the external appearance of the fish (Lom and Dykova, 2005). 
Trypauchen vagina has eyes that are completely covered with skin 
and the front part of its head is protected by dense flesh. In a natural 
environment, it lives in marine and brackish water (Bhagirathan at 
el., 2012). The bacteria in fish only become pathogens when fish are 
physiologically unbalanced, nutritionally deficient, or there are other 
stresses (Donia et al., 2018). Aeromonas spp. and Pseudomonas spp. 
organisms that cause the death and disease of many fish   are widely 
distributed in water (Al-Shemmari, 2017). Rhizobium radiobacter is 
originally characterised as an endo fungal bacterium, an uncommon 

opportunistic pathogen present in soil as an aerobic gram-negative 
belonging the Agrobacterium genus (Guo et al., 2017; Marta et al., 
2011). Furthermore, A. hydrophila has been recorded in three 
marine fish species from the North West Arabian Gulf, Iraq (Al-
Maleky and Hanafi ,2013 ). A. hydrophila can be isolated from 
estuarine waters, marine, brackish and freshwaters and freshwater 
environments that have an especially high organic load. Recent 
evidence from Japan and the USA suggests that it may also be a part 
of the resident gut flora of fish (Sreedharan and Philip, 2012; Dias et 
al., 2016). Most of the studies in Iraq focus  on infecting fish with 
bacterial strains in fresh water and few studies focus on fish in 
Arabian Gulf waters. This study focuses on opportunistic bacteria 
and their characteristion due to their association with parasitic 
infections. 

2. Materials and methods 

2.1. Fish Samples Collection: 
A total of 28 live Trypauchen vagina fish  were collected from Iraq 
marine water, during July 2018. The fish samples were stored 

https://doi.org/10.37575/b/vet/0036
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individually in sterile bags placed in sterile bags and placed in a cold 
box at the Department of Biological Development. Fish were 
identified according to ( Carpenter et al., 1997). 

2.2. Bacteria Isolation: 
Bacterial swabs were taken from skin lesions of infected fish,   
cultured on general media with nutrient agar (Hi-Media , India) and   
incubated at 37 °C for 48 hours. Pure bacterial cultures on the 5% 
sheep blood agar (Hi-Media, India) were enriched, using the spread 
plate method and the plates were incubated at 37 °C for 24 hours. 
The bacterial colonies underwent phenotypic identification 
morphologically by colony size along with hemolytic and Gram 
staining (Fig.3) reactions (Cheesbrough, 2000). Two strains of 
bacterial colonies appeared; Rhizobium radiobacter   appeared as 
anon-haemolytic colony(Fig.2. A)  and   A. hydrophila   appeared as a 
beta-hemolytic colony (Fig.2.B). They were identified by the VITEK II 
system (Biomerieux- USA).  

2.3. Antibiotic Susceptibility 
Antibiotic susceptibility testing was carried out using the disc 
diffusion method, according to CLSI (2006). The six different discs of 
antibiotic were: nalidixic acid (NA) 30 mg, nitrofurantoin (F) 300 mg, 
gentamicin (CN) 10 mg, streptomycin( S) 10 mg, tetracycline 30 mg, 
amoxicillin (AX) 25 mg (Fig. 3). Six antibiotics were tested   in sterile 
distilled water and spread over the surface of the Mueller-Hinton 
agar (Hi-Media, India) plate. After drying, the antibiotic discs were 
placed over the plates and incubated at 37°C for 24 h. The degree of 
sensitivity of the isolates to six antibiotics was determined by 
measuring the zone of clearance around the antibiotic discs.  

3. Results and discussion 

3.1. Bacterial Diagnosis: 
The isolated bacteria obtained from the skin and gill covers were 
identified as Rhizobium radiobacter and Aeromoans hydrophila. 
They were recorded with a parasitic infection, with symptoms 
occuring as a result of clinical abnormalities. The fish were infected 
with the Microsporidian cysts, and the infection appeared as a mass 
embedded in the internal and external skeletal muscles and gill. The 
infection took the form of whitish cylindrical tumour-like masses up 
to 2–4 cm in diameter (Fig. 1). The pathological observations were 
of a parasitic mass filled with mature spores   encapsulated by a 
fibrous layer. To find out the extent to which bacteria suppressed 
antibiotics, a bacterial allergy sensitivity test was performed as 
shown in Table 1. 

Fig 1. Trypauchen vagina infected with Microsporidian sp. (a, b) (Lom and Dykova, 1992) 

 

Fig 2. (A) R. radiobacter colony appears as anon-haemolytic colony and (B) A. hydrophila   appears as 
beta-hemolytic colonies on enriched blood agar 

 

Fig 3. Cell morphology, Gram staining of isolated bacterial strains A.hydrophila (A), R radiobacter 
(B). Gram stained negative rods from asheep blood culture bottle were observed (magnification 

×1000) 

 
 

Table 1.  Antibiotic resistance of R. radiobacter and A. hydrophila. 

Antibiotics Concentration 
(mcg/g) 

Symbol 
R. radiobacter 

diameter of zone 
inhibition in(mm) 

Type 
of 

Resistance 

A.hydrophila 
Diameter of zone 
inhibition in(mm) 

Type 
of 

Resistance 
Nalidixic acid 30 NA 18 S 25 S 

Nitrofurantoin 300 F 8 R ------- R 
Gentamicin 10 CN 30 S 18 R 

Streptomycin 10 S 7 R 11 R 
Tetracycline 30 TE 30 S 4 R 

Amoxicn 25 AX 7 R 29 S 

Antibiotics: nalidixic acid (NA) 30 mcg, nitrofuratoin (F) 300 mcg, gentamicin (CN) 10 mcg, 
streptomycin (S) 10, tetracycline (TE) 30 mcg, Amoxicn (AX) 25 mcg. R: resistance (mm), S: sensitive 

(mm).  CLSI (2006). 

3.2. Clinical Pathologic Examination: 
Pathologic examination showed extensive damage to the host 
tissue, including epithelial necrosis, haemorrhage and the presence 
of encrusted spores in the skeletal muscles of the fish. These caused 
lesions, including mild hyperplasia of fibrous connective tissue 
around the parasite, and observations showed that the parasitic foci 
were encapsulated by fibrous layers and were filled with spores. 
With the parasitic infection, the initial observations showed 
symptoms of bacterial infection, such as changing the colour of the 
skin, the presence of haemorrhagic fluids, necrosis in the affected 
area, and the shedding of crusts as the host was a congregation area 
for several microscopic organisms in a close relationship without 
killing the host. A. hydrophila and R. radiobacter were 
opportunistically   infected with   Microsporidian parasite cysts 
embedded in the peritoneal cavity and gills which appeared as 
whitish cylindrical tumour-like masses up to 2–4 cm, in diameter. 
The pathological observations found a parasitic mass filled with 
mature spores   encapsulated by a fibrous layer that was spread in 
adult Trypauchen vagina fish, but the intensity of infection was very 
low (1.22%). 

Numerous studies have discussed the role of pathogenic bacteria 
and the ability of pathogens to exacerbate symptoms (Darby et al., 
2002). The coexistence of the bacteria and parasite in the same host 
without causing damage to the host and without the affected area 
dying, is called endocytosis (Fehrenbacher et al.,  2011). In fish farms 
in the Basra Governorate, Iraq, Al-Shemmari (2017) infected the gills 
of cyprinus carpio fish with the Ascocotyle parasite, which was 
accompanied by a bacterial infection with bacteria Escherichia coli. 
The eyes of Planiliza subviridis fish were also infected with the 
Diplostomiat spathaceum parasite and were diagnosed with a 
parasitic infection. 
A. hydrophila is an opportunistic pathogenic bacteria, that causes 
many diseases, such as haemorrhagic septicemia, ulcerous 
dermatitis and epizootic ulcerative syndrome in numerous fresh 
water and marine species (Hung et al., 2009) Symptoms 
includedarkening of the skin, necrosis and erosion; furthermore,   
when the injury develops, bleeding and occur. Bacteria are isolated 
from the aquatic environment and from the surface of the body and 
intestine (Noga, 2010 ; Al-Shemmari, 2017); symptoms were similar 
to this study where the opportunistic bacteria were isolated. 
Donia et al. (2018) infected tilapia fish with Rhizobium radiobacter, 

about:blank
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which is symbiotic and widespread the El Salam Canal, Northern 
Sinai, Egypt. A host can have many symbionts with different 
individuals or the same individual, and symbiotic societies may   
influence the host phenotype (Oliver et al., 2003). Antibiotics have 
treated many common bacterial infections. However, the massive 
use of antibiotics since their introduction as medications has 
increased the incidence and spread of antibiotic-resistant bacteria 
(Romero and Navarrete, 2012). A. hydrophila spreads everywhere in 
the aquatic environment and causes infection in many aquatic 
organisms. Its resistance to antibiotics may develop due to its own 
resistance to β-lactam antibiotics, such as ampicillin, which affects 
the permeability of the outer membrane and its ability to obtain 
antibiotic-resistant genetic elements (Manuel et al., 2019; Knochel, 
1989). Various antibiotics have been studied, and results indicate  
that  A. hydrophila isolates when resistant to tetracycline, amoxicn, 
gentamicin, streptomycin sensitive to nitrofurantoin and is 
intermediately resistant to nalidixic acid (Stratav and Olumide, 
2015). Some bacteria appears to be resistant to antibiotics, even 
with maximum doses, according to Janda and Abbot (2010). The 
resistance of microorganisms to antibiotics develops as resistance to 
them occurs (Putra et al., 2019). The results showed that A. 
hydrophila is resistant to gentamicin, streptomycin, tetracycline and 
amoxicn, which is similar to the results observed by Hazen et al. 
(1978). Olumide and Ahmad (2015) studied different geographic 
areas and suggested that selective pressures can affect local   
antibiotic resistance; this was also observed in A. hydrophila isolates 
that were resistant to nitrofurantoin. This is why bacteria poses a 
threat to public health, animals and the aquatic environment (Hazen 
et al., 1978). R. radiobacter was also   resistant to     nalidixic acid, 
tetracycline, and amoxicillin. It was intermediately resistant to 
gentamicin, nitrofurantoin and streptomycin; its resistance to 
tetracycline was higher, which agrees with Jaafar (2019). Fish health 
and treatment services must be coordinated with fishery engineers, 
aquaculture specialists or aquacologists because fish health is a 
necessity in our country and should be taken into consideration. 

4. Conclusions 

Two species of bacteria, Aeromonas hydrophila and Rhizobium 
radiobacter, were isolated from Trypauchen vagina fish that were 
infected with Microsporidian parasite cysts. Thepresence of 
opportunistic bacterial pathogens is unhealthy for fish and exposes 
them to the risk of infection, especially when immunocompromised. 
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