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Abstract: In a commercial rainbow trout farm located in the Aegean region, an outbreak characterized 
with haemorrhages in the eyes and fins, uni/bi lateral exophthalmia and darkening of skin was 
observed. Ten samples each were taken from clinically symptomatic fish and from healthy fish 
kept in a seperate ponds and these fish were grouped and marked as Diseased (D1-10) and 
Control (C1-10), this was followed by bacteriological examinations. Pathogenic bacteria was 
not isolated from asymptomatic fish but Lactococcus garvieae was isolated and identified with 
conventional and molecular methods from all clinically symptomatic fish samples. Along with 
bacteriological examinations, blood samples of both groups were analyzed for certain parame-
ters with a automated blood count device calibrated for fish blood. As a result of the analyses; 
values for White  Blood Cell (WBC), Red Blood Cell (RBC), Haemoglobin (Hb), Platelet To-
tal (PLT), Mean Platelet Volume (MPV)  and Platelet Distribution Width (PDW) in the disea-
sed group were found to be lower than the control group (p<0.01, p<0.001) 
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Öz: Lactoccus garvieae İle Doğal Enfekte Gökkuşağı 

Alabalıklarında (Oncorhynchus mykiss Walbaum, 1792) 
Bazı Kan Parametrelerinin Araştırılması 
Ege bölgesinde ticari gökkuşağı alabalığı yetiştiriciliği yapılan bir işletmede, gözlerde kanama 
ve uni-bilateral ekzoftalmus, yüzgeçlerde haemoroji ve deride kararma ile karakterize bir hasta-
lık tablosu gözlendi. Klinik olarak hastalık belirtisi gösteren on balık ve farklı bir havuzda ye-
tiştirilen ve herhangi klinik semptom göstermeyen 10 balıktan kan örneği alındı ve bu balıklar 
Hasta (D 1-10) ve Kontrol (C 1-10) grubu olarak işaretlenerek bakteriyolojik muayeneye alın-
dı. Klinik semptom göstermeyen balıklardan patojen izole edilmezken, klinik semptom göste-
ren balıkların tamamından Lactococcus garvieae izole edilerek konvansiyonel ve moleküler 
yöntemlerle identifiye edildi. Bakteriyolojik muayenelerle birlikte her iki gruba ait kan örnek-
leri balık kanına kalibre edilmiş otomatize kan sayım cihazı kullanılarak bazı kan parametreleri 
yönünden araştırıldı. Sonuç olarak enfekte bireylerdeki Beyaz Kan Hücreleri (WBC), Kırmızı 
Kan Hücreleri (RBC), Hemoglobin (Hb), Total Trombosit (PLT), Ortalama Trombosit Hacmi 
(MPV)  ve Trombosit Dağılım Aralığı (PDW) kontrol gruba göre düşük bulundu (p<0.01, 
p<0.001). 

 
Anahtar Kelimeler: Gökkuşağı alabalığı (Oncorhynchus mykiss Walbaum, 1792), Kan 

parametreleri, Lactococcus garvieae. 

 
Introduction 
L. garvieae from Lactococcus genus of Strep-

tococcaceae, is Gram positive non-motile lactic 
acid bacteria which produce α- haemolytic colo-
nies in blood agar. They are non spore-forming, 
non-acid fast cocci which are catalase and oxida-
se positive (Ravelo et al. 2003; Vendrell et al. 
2006).  Lactococcosis caused by L. garvieae is an 
infectious disease of cultured rainbow trout and 
outbreaks of this disease generally occur during 
summer months when water temperatures rise 
above 16°C (Facklam and Eliot, 1995). Non spe-
cific symptoms of haemorrhaging and congestion 
are seen in L. garvieae infections (Kusuda et al. 
1991; Domenech et al. 1996) and the others 
symptoms are immobility, darkeninig of skin and 
exophtalmia (Collins et al. 1984). 

Conventional microbiological methods are of-
ten used in L. garvieae identification (Austin and 
Austin, 2007; Koneman et al. 1997; Timur and 
Timur, 2003) but identification with these met-
hods are inefficient and time consuming (Holt et 
al. 1994). Polymerase Chain Reaction (PCR) is 
reported to be an easier and faster identification 
method for this agent (Zlotkin et al. 1998). 

Blood parameters of fish are affected by many 
factors, among which water quality and infecti-
ous diseases rank first. They show significant 
changes in many septicemic bacterial and viral 
infections such as Motile Aeromonas Septicemia 
(MAS), Flavobacteriosis, Vibriosis, Infectious 

Haematopoietic Necrosis (IHN), Infectious Panc-
reatic Necrosis (IPN) and Viral Hemorrhagic 
Septicemia (VHS). These changes in blood pa-
rameters is due to losses such as haemorrhagia 
and the impact of the infectious disease on vital 
organs such as kidney, spleen, liver and pancreas 
(Austin and Austin, 2007; Vosyliene, 1996). 

The aim of this work is to investigate the im-
pact of Lactococcosis that naturally ocured in 
rainbow trout on certain blood parameters. 

Materials and Methods 
Sampling 

The outbreak was seen in rainbow trout 
weighing 200-300 g. in a farm located in the Ae-
gean region of Turkey in June, 2012. Ten dis-
eased (D1-10) and 10 clinically asymptomatic 
fish (C1-10) were used in this work. For blood 
sampling, the fish were anesthetized with 2-
phenoxyethanol (Sigma) at a concentration of 
0.30 ml L-1 and blood from tail fins of diseased 
and control fish were was drawn asceptically into 
containers with EDTA. 

Isolation and identification of bacteria 

Liver, spleen and kidney samples of fish were 
inoculated on Trypticase-soy agar (TSA, 
LABM), Blood Agar (LABM) and incubations in 
25°C for 48 hours were carried out. After incuba-
tion, colonies were purified and identified ac-
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cording to their physiological, biochemical and 
enzymatic characteristics (Holt et al. 1994). 

Genotypic confirmation of isolates 

Isolates were confirmed by PCR (Zlotkin et 
al. 1998). DNA Extraction was carried out with 
boiling method (Çiftçi et al. 2009) According to 
this method colonies grown in TSA were sus-
pended in DPEC-treated water (DNase-RNase 
free) and and was boiled for 10 min. in 100 oC. 
This was followed by a centrifuge step in 10.000 
rpm for 10 minutes. Supernatan was discarded 
and remains in the tube were used as the template 
DNA. In PCR amplification pLG-1 (5’-
CATAACAATGAGAATCGC-3’) ve pLG-2 (5’-
GCACCCTCGCGGGTTG-3’) oligonucleotide 
primers were used. DEPC-treated water, 1XPCR 
Buffer, 1.5 Mm MgCl2, 0.2 Mm of each d NTP, 
1.0 U Taq polymerase, 1 µM of each primer and 
5 µl template DNA was used in the PCR master-
mix. The amplification consisted of 35 cycles and 
the steps were an initial denaturation in 94°C, 
followed by a 1 min. denaturation in 94°C, 1 min 
of annealing in 55°C, an extension of 1.5 min. in 
72°C and 1.5 min.of final extension in 72°C.  As 
a result, 1100 bp long amplification product was 
considered to be positive. Amplification products 
were visualized on a 1.5% agarose gel and 100 
bp. DNA marker was used. Positive and negative 
controls were Lactococcus garvieae ATCC 
43921 and Enterecoccus faecalis ATCC 29212, 
respectively. 

Investigation of blood parameters 

After aenesthesia, blood from tail fins of dis-
eased and control fish were was drawn ascepti-
cally into containers with EDTA. Blood samples 
were analyzed for with a blood count device cali-
brated for fish blood (Mindray BC 2800, Tur-
key). White Blood Cell, (WBC), Red Blood Cell, 
(RBC), Haemoglobin (Hb), Platelet Total Value, 
(PLT), Mean Platelet Volume, (MPV) and Plate-
let Distribution Width (PDW) values were re-
searched. 

Statistical analyses of blood parameters 

For the statistical analyses of data; SPSS (for 
Windows Release 11.5 Standart Versiyon Copy-
right © Spss Inc. 1989-2001) was used. With an 
independant sampling test, data on blood parame-
ters in these two groups of fish were compared. 
The P<0.05 were accepted significant. 

 

Results and Discussion 
Clinical symptoms for Lactoccosis in fish 

were haemorrhages in different parts of the body, 
darkening of skin and exophtalmia in some (Fig-
ure 1). In necropsy, anemia in liver and spleno-
megaly was observed. Gram stained slides pre-
pared from internal organs of infected fish re-
vealed Gram positive bacterial colonization (Fig-
ure 2) whereas similiar findings were not ob-
served in control group fish. 

 

 
Figure 1. Rainbow trout infected with L. 

garvieae. Red Arrow; ulceration on 
body, yellow arrow; darkening of 
skin, blue arrow; exophtalmia 

 

 
Figure 2. Gram positive cocci in a Gram 

stained slide prepared from the 
spleen of an infected fish. 

Although L. garviae was isolated from all dis-
eased fish, no bacterial pathogens were detected 
in asymptomatic fish. No differences were ob-
served in phenotypical characterization of iso-
lates and results are summarized (Table 1). Af-
terwards, PCR confirmation was carried out 
(Figure 3).  

 116 



Journal of FisheriesSciences.com   Avsever et al., 8(2): 114-120 (2014) 
 

Journal abbreviation: J FisheriesSciences.com 
 

 
Table 1. Phenotypical characterization of L. garvieae isolates 

Colony size <1mm Growth in % 0 
NaCI + 

Bacterial size 
(Average) 

0.4- 
0.7 
µm 

Growth in % 6 
NaCI + 

Motility - Growth in % 8 
NaCI + 

Oxidase - Lysine Utilization _ 

Catalase - Ornithin 
Utilization _ 

Pigment production - Arginin Utilization + 
Haemolysis in sheep 
blood Α Starch _ 

Simmon’s Citrate 
Agar - Gelatin 

liquefication _ 

Nitrate production - Aesculin 
hydrolysis + 

Methyl red + Lactose _ 
Voges-Preskauer + Glucose + 
Indole - Fructose + 
H2S prodcution - Galactose + 
Growth in 4oC’  + Mannitol + 
Growth in 30 oC’   + Sucrose + 
Growth in 37 oC’  + Sorbitol _ 
Growth in 45 oC’  + Rhamnose _ 
Growth in Mac- 
Conkey agar + Inositol _ 

 

 
Figure 3. Lactococcus garvieae specific PCR, 

1100 bp. M; 100-bp DNA ladder, 1: 
Lactococcus garvieae ATCC 43921, 

2-3: isolates. 4: Enterecoccus faecalis 
ATCC 29212 

Statistical analyses of WBC, RBC, HGB, 
PLT, MPV ve PDW values obtained from L. 
arvieae infected and control fish (Table 2).  

Veterinary haematology is more common in 
small animal practice; research on blood parame-
ters in fish is limited (Dethlof et al. 1999) and 
analyses are generally carried out manually (Vo-
syliene, 1996; Cakıcı and Aydın, 2006; Handy et 
al. 1999; Zorriehzahra et al. 2010).  As fish 
erythrocytes have nuclei, standard blood count 
devices record them as leukocytes. Thus, for fast 
and reliable results with automated devices; the 
system has to be calibrated with standard (fish) 
blood. Besides, blood sampling in fish requires 
special skills as veins are invisible and hard to 
manipulate. As a result of all these hindrances; 
determining blood parameters of fish haematolo-
gy is harder than other animals. 

 117 



Journal of FisheriesSciences.com   Avsever et al., 8(2): 114-120 (2014) 
Journal abbreviation: J FisheriesSciences.com 

 
 

Table 2.  Statistical analyses of certain blood parameters of L. garvieae infected and control group 
fish. 

Parameters Control (X± S x ) 
n=10 

Infected (X± S x ) 
n=10 P 

WBC  
(103/mm3) 
 

29.36 ±0.22 21.88 ±1.12 *** 

RBC (106/mm3) 0.57 ±0.05 0.11 ±0.01 *** 
HGB  (g dL-1) 11.30 ±050 5.65 ±0.35 *** 
PLT (109 L-1) 75.12 ±4.39 44.77 ±5.11 *** 
MPV(fL) 5.24 ±0.23 4.36 ±0.06 ** 
PDW(fL) 17.85 ±0.44 16.30 ±0.06 ** 
(*P<0.05, **P<0.01,  ***P<0.001) 

 

Investigating haematological parameters is an 
effective way in determining the health status of 
fish (Blaxhall, 1972; Rehulka, 2002; Martins et 
al. 2008). Erythrocyte (RBC) count in fish natu-
rally infected with L. garvieae was found to be 
significantly lower than the control group. Simi-
lar findings of lower RBC values were also re-
ported in coho salmon (Oncorhynchus kisutch) 
infected with V. anguillarum, in rainbow trout 
infected with Aeromonas sobria, A. caviae, Aer-
omonas/Streptococcus, Y. ruckeri and V. anguil-
larum, in tilapia infected with Streptoccus iniae, 
in carp infected with A. hydrophila and also in 
Asian chyclid fish (Etroplus suratensis) with epi-
zootic ulcerative syndrome  (Harbell et al. 1979; 
Barham et al. 1980; Altun and Diler, 1996; 
Pathiratne and Rajapakshe, 1998; Rehulka, 2002; 
Harikrishnan et al. 2003; Chen et al. 2004; 
Ceylan and Altun, 2010). In Nile tilapia experi-
mentally infected with Enterococcus sp., RBC 
values were reported to be unchanged (Martins et 
al. 2008).  

Rainbow trout infected with lactococcosis 
were also found to have lower WBC values 
(p<0.001). Although in early stages of experi-
mentally induced Yersiniosis and Vibriosis, leu-
kocyte counts were reported to rise, they were 
seen to decline as the disease progressed (Altun 
and Diler, 1996; Ceylan and Altun, 2010). How-
ever, Martins et al. (2008), have observed in-
creasing WBC values in Nile tilapia experimen-
tally infected with Enterococcus sp.  

Haemoglobin counts were reported to be sig-
nificantly lower in rainbow trout infected with Y. 
ruckeri, Vibrio anguillarum, A. salmonicida, 

Aeromonas/Streptococcus, in Atlantic salmon 
with cold water Vibriosis, in coho salmon (On-
corhynchus kisutch) with V. anguillarum and in 
Asian Chyclid fish (Etroplus suratensis) with ep-
izootic ulcerative syndrome (Harbell et al. 1979; 
Barham et al. 1980; Altun and Diler, 1999; 
Pathiratne and Rajapakshe, 1998; Ceylan and Al-
tun, 2010).  HGB values obtained in this work 
were seen to be lower in rainbow trout due to lac-
tococcosis (p<0.001). 

Different researchers have noted important in-
crease in platelet counts in experimentally infect-
ed with Y. ruckeri, V. anguillarum, Aeromonas 
salmonicida and Renibacterium salmoninarum 
and in Nile tilapia infected with Enterococcus sp 
(Bruno and Munro, 1986; Demirdöğen, 1997; Al-
tun and Diler, 1999; Ceylan and Altun, 2010; 
Martins et al. 2008).. In this research, Lactococ-
cosis infection in rainbow trout was found to lead 
to a decrease in platelet count 

Conclusion 
Values for White  Blood Cell, (WBC), Red 

Blood Cell, (RBC), Haemoglobin (Hb), Platelet 
Total Value, (PLT), Mean Platelet Volume, 
(MPV)  and Platelet Distribution Width (PDW) 
in rainbow trout naturally infected with Lacto-
coccus garviae were found to decrease by Con-
trol group (p<0.01, p<0.001).  
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