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Rainbow trout (Oncorhynchus mykiss) were examined effects of apricot kernel oil (Prunus 

armeniaca L.) on the immune mechanisms. After Fish weight 40 ±0,03 g was intraperitoneal (i.p.) 

injection 1% and 10% apricot kernel oil (AKO), blood was taken from the caudal vein of 

anesthetized (50 ppm, benzocaine) fish. Myeloperoxidase production (MPO), Serum bactericidal 

activity, protein levels, Lysozyme response (LYS) and total immunoglobulin (Ig) were determined 

on days 3, 7, 14 and 21. The same strategy was conducted on a control bunch. No contrasts were 

found within the levels of immunuglobulin between the control and test groups. However, there 

were considerable increases in bactericidal activity, MPO, LYS, protein levels and important 

differences were detected between the control and experimental groups. AKO can be utilized to 

improve the resistant instruments of rainbow trout. 
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Introduction 

Chemicals, antibiotics and drugs have been utilized for 

treating fish disease reasoned by other factors and 

environmental stress for long time (Sakai, 1999). To control 

bacterial fish pathogens, infected fish is a general practice 

feeding with antibiotic medicated feed. But this practice is 

generally ineffective as disease fish tend to remain off feed 

and expensive. Also, pathogenic bacteria can develop 

antibiotic resistance (Davies and Davies, 2010). Hence, eco-

friendly disease prevention has been taken into account with 

the needs to look for alternative techniques.  

Essential oils of many medicinal plants and fruits for 

which an ability to increase immune system and protective 

effect against diseases has been demonstrated include 

apricot kernel oil (Kutlu et al., 2009); oregano essential oil 

(Zheng, et al., 2009); cinnamon (Cinnamomum verum) oil 

(Pongsak and Parichat, 2010); olive oil (Sicuro et al., 2010); 

Zataria multiflora and Eucalyptus globolus (Sheikhzadeh et 

al., 2011); garlic oil (Yılmaz and Ergun, 2012); black cumin 

seed oil (Awad et al., 2013); thyme and fennel oil (Kucukgul 

Gulec et al., 2013); coconut oil (Luo et al., 2014) in several 

fish species. 

The apricot kernel oil contains is is composed of 60% 

oleic acid (C18:1) and 30% linoleic acid (C18:2) (Al-

Khalifa, 1996). Several studies have investigated the 

potential of oleic and linoleic acid to ameliorate immune 

response (Kremer et al., 1990; Jeffery et al., 1997; Cook et 

al., 1999; Sugano et al., 1999; Cook et al., 2003; Puertollano 

et al., 2007). Recently, apricot and/or apricot kernel oil has 

become a focus of interest owing to it’s on a large scale 

efficient immune response activity against diseases in 

human and other animals (Karabulut et al., 2014).  

To our knowledge, no previous studies apricot kernel 

oil related to immune mechanisms of fish have been 

reported. In our study was implemented to ascertain the 

impacts of apricot oil on the immune system of rainbow 

trout. Loss of valuable fish species reasoned by pathogens 

in fish culture might be forestalled by handling this kind of 

substrate. There might also be an economic advantage for 

fish cultivating. 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
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Materials and Methods 

 

Experimental Fish 

Rainbow trout for the experiments were obtained from 

a commercial fish farm in Kahramanmaras province 

Turkey. This fish was kept in a 225 L fibreglass tank. The 

fish were acclimated in experimental units for 14 days 

before each experiment. They were fed a commercial diet 

(Granulated feed containing 40% protein and 11% fat) to 

apparent satiation once daily throughout this period. Fish 

with average weights of 40±0,03 g were haphazardly 

selected and stocked at rates of 50 fish/tank for 

experiments at the end of the acclimation period. The tank 

water was kept in suitable temperature (10-12°C) and 

dissolved oxygen (8-10 ppm) with a well aeration and 

continuously cooling. 

 

Experimental Design 

Essential oil of apricot oil was considered 100% pure. 

The oil was purchased from a local commercial market, 

Malatya, Turkey. Four experiments were carried out to 

measure immune parameters to experimental and control 

groups fish. Two hundred utilized in each experiment 

were divided into four groups with 50 fish in each group. 

Each group was non-injected (control group A), injected 

with sunflower oil (control group B) or the injected with 

apricot kernel at a rate of 1 and 10% (groups C and D 

respectively) (diluted with Sunflower oil). The analysis 

was performed with seven fish from each group at 3,7, 14 

and 21 days of exposure. No feeding was done on 

sampling days. Fish are anesthetized with an anesthetic 

(50 ppm, benzocaine). Blood was collected from the 

caudal. For serum separation, blood was transferred into 

serological tubes. The tubes were placed at room 

temperature for two hours, then overnight at 4°C. The 

samples centrifuged for 10 min at 2500 rpm. Serum 

collected and stored at -20°C.  

 

Immunology Study 

Serum antibacterial activity to Aeromonas hydrophila 

was determined according to Zhang et al. (2008). 

According to Sahoo et al. (2005) and Quade and Roth 

(1997) Total Myeloperoxidase (MPO) activity in serum 

was measured. Lysozyme activity was calculated 

following the method described by Zhang et al. (2008) 

with a slight change. The total protein level was 

measured through the Biuret method (Siwicki et al., 

1994; Ispir et al., 2009). According to the method 

previously published by Siwicki et al. (1994) The total 

immunoglobulin level was determined by following. The 

serum total Ig Level is difference in protein content after 

and before depletion. 

 

Statistical Analysis 

Four groups were conducted in triplicate, and mean 

values and standard deviations of the data of immune 

parameters were calculated from the experimental data 

obtained. Mean significance of immune parameter for 

experimental groups was analysed using analysis of 

variance (ANOVA; Minitab Statistical Software 

Release). Differences between the mean values were 

considered important when P<0.05. 

 

Results 

 

Serum bactericidal levels, myeloperoxidase and 

lysozyme resistance, total protein and immunoglobulin 

levels in the control group and apricot kernel oil injected 

fish group are given in Figures 1-5. 

The important difference was found between AKO 

treated fish and respective control fish in relation to the 

serum bactericidal levels (P<0.05). Serum bactericidal levels 

of AKO treated fish were importantly higher than that of the 

respective control fish on 14 days of post exposure onwards. 

Maximum increase in these parameters occurred on 21 days 

of post exposure to AKO (Figure 1). The Serum bactericidal 

activity increased by nearly half on 21 days of AKO post-

injection compared to the respective controls.  

When rainbow trout were injected with AKO, The 

MPO activity was increased importantly for days 3, 7, 14 

and 21 (P<0.05). In myeloperoxidase content observed on 

the maximum levels of 14 days (Figure 2).  

 

 
Figure 1. Total serum bactericidal activity during 

various sampling days. 

*Significant difference from control groups P<0.05. 

 
Figure 2. Total Myeloperoxidase activity during 

various sampling days. 
*Significant difference from control groups P<0.05. 

 
Figure 3. Total Lysozyme activity during various 

sampling days. 
*Significant difference from control groups P<0.05. 
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Figure 4. Total serum protein levels during various 

sampling days. 
*Significant difference from control groups P<0.05. 

 
Figure 5. Total Immunoglobulin levels during various 

sampling days. 

 

Lysozyme activity was similar on days 3 and 7 in the 

experimental group (Figure 3). Experimental group was an 

important increase in serum lysozyme activity, compared 

to the control group (P<0.001). Lysozyme activity in the 

serum had declined on days 14, but importantly increased 

in comparison to control values (P<0.05). 

In the experimental group are determine 3, 7, 14 and 21 

days after the injection total protein levels (Figure 4). The 

total protein levels were increased importantly when 

rainbow trout were injected with AKO for days 3, 7, 14 and 

21 (P<0.05). 

Total Ig level in the AKO-injected group was not 

importantly different than that in the control group 

(P>0.05) (Figure 5).  

 

Discussion  

 

In this research, immune mechanisms of the samples in 

the experimental groups created by intraperitoneal 

injection 1 % and 10% AKO to Rainbow Trout were 

investigated. Lysozyme response, Myeloperoxidase 

production, Bactericidal activity, total immunoglobulin 

and protein levels in serum were examined on days 3, 7, 14 

and 21.  

Mango kernel treated groups increased bactericidal 

activity according to the control group. As a result, 

Humoral factors involved in adaptive and/or innate 

immunities were also increased. Likewise, a fraction from 

Quillaja saponaria Molina, Quil-A, enhanced serum 

bactericidal activity (Garyson et al., 1987). In the present 

study, the important difference was found between AKO 

treated fish and respective control fish in relation to the 

serum bactericidal levels (P<0.05). Serum bactericidal 

levels of AKO treated fish were importantly higher than 

that of the respective control fish on 14 days of post 

exposure onwards. Maximum increase in these parameters 

occurred on 21 days of post exposure to AKO. The Serum 

bactericidal activity increased by nearly half on 21 days of 

AKO post-injection compared to the respective controls. 

Treatment with apricot diet caused important decrease 

in Myeloperoxidase production (P<0.005). These results 

also suggest that, apricot have a protective effect through 

the inhibition of neutrophil infiltration (Vardi et al., 2008). 

In our study, when rainbow trout were injected with AKO, 

The MPO activity was increased importantly for days 3, 7, 

14 and 21 (P<0.05). In myeloperoxidase content observed 

on the maximum levels of 14 days. This result; Vardi et al. 

(2008) differed from the change she detected. 

Lysozyme activity is the first barrier line in innate 

immune system (Hardie et al., 1996). The lysozyme 

activity of the mango kernel experimental groups was 

importantly higher than the control group on days 40, 60 

(P<0.05) (Sahu et al., 2007). Lysozyme activity were 

importantly higher in Mango (Mangifera indica) Kernel 

meal (5 g/kg diet) experimental group when compared with 

the control group at post-challenge periods (P<0.05) (El-

Houseiny et al., 2017). In the present study, Lysozyme 

activity was similar on days 3 and 7 in the experimental 

group. Experimental group was an important increase in 

serum lysozyme activity, compared to the control group 

(P<0.001). Lysozyme activity in the serum had declined on 

days 14, but importantly increased in comparison to control 

values (P<0.05). 

After term feeding 20, 40 and 60 days with mango seed, 

the serum total protein increased compared with the control 

diets. Total serum protein content in the mango kernel (1 

g, 5 g, 10 g) experimental groups was importantly higher 

compared to control group over the exposure duration 

(P<0.05) (Sahu et al., 2007). In our study, the total protein 

levels were increased importantly when rainbow trout were 

injected with AKO for days 3, 7, 14 and 21 (P<0.05). 

Increases in serum total protein are thought to be associated 

with a stronger innate response of fishes (Wiegertjes et al., 

1996; Rao et al., 2006; Sahu et al., 2006). 

Immunoglobulin M were importantly (P<0.05) higher 

in experimental groups when compared with the control 

group at post-challenge periods (El-Houseiny et al., 2017). 

The impacts of dietary AKO were evaluated in a rat model 

of cyclophosphamide-induced immunosuppression. The 

levels of IgA, IgM, IgG in spleen lymphocytes were 

importantly reduced in experimental groups when 

compared with the control group. As compared to the 

healthy control group, the NS-treated group showed 

extremely important differences in IgA and IgM 

production (P<0.001) (Tian et al., 2016). In the present 

study, Total Ig level in the apricot kernel oil injected group 

was not importantly different than that in the control group 

(P>0.05). Thus, Apricot kernel oil may prevent against fish 

diseases. 

 

Conclusion 

 

Both doses of apricot kernel oil could enhanced 

myeloperoxidase and lysozyme activity, total protein 

levels in the serum on 14 - 21 days post-injection to apricot 

kernel oil. The results revealed that administration of 

apricot oil (1% and 10%) through injected route is a 
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potential method in rainbow trout culture for enhancing the 

resistance of fish. More studies are needed to elucidate the 

bioavailability of apricot kernel oil and its role in disease 

resistance and the immune response in fish. 
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