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ABSTRACT 

The aim of this study was to identify and analyze the chemical composition of pumpkin seed extract 

(Cucurbita pepo) and to evaluate its effect on hematologic factors and growth indices in rainbow trout 

(Oncorhynchus mykiss). The extract was prepared and analyzed using standard chemical methods and 

the fish were divided into four groups (one control and three treatments). Blood factors and growth 

indices were measured on days 0, 30 and 60. The results showed that treatment with pumpkin seed 

extract significantly increased hematological parameters such as RBC and PLT as well as improved 

growth indices. This study shows that pumpkin seed extract contains chemically active compounds that 

can be effective in improving the health and growth of farmed fish. 
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Introduction  

Aquaculture has become a vital component of food production globally, catering to the growing 

need for high-quality protein sources in a growing population. Among the different species 

farmed in aquaculture, rainbow trout (Oncorhynchus mykiss) is one of the most important 

species due to its popularity as a nutritious food source, relatively fast growth rate and adaptation 

to diverse breeding conditions [1]. In order to maintain and improve the productivity of trout 

farming, there is a constant need to explore innovative strategies to improve growth and health, 

especially through improved diets [2]. One of the areas of increasing attention is the addition of 

natural food supplements to aquaculture diets. These additives, often derived from plants, have 

received increasing attention due to their potential to improve fish health, increase growth 

performance, and reduce dependence on synthetic chemicals and antibiotics. These natural 

additives are not only recognized as safer alternatives, but also as sustainable options that can be 

aligned with the broader goals of environmentally responsible aquaculture [3, 4]. Among the 

various natural products that have been studied for this purpose, pumpkin seed extract (Cucurbita 

pepo) has been proposed as a promising option [5]. Pumpkin seed extract is rich in various 

bioactive compounds, including phytosterols, tocopherols, essential fatty acids, amino acids, 

vitamins, and minerals. These compounds have been extensively studied in the field of human 

medicine and veterinary medicine, where numerous health benefits have been attributed to them 

[6]. For example, phytosterols are known for their cholesterol-lowering effects, tocopherols are 

known to be powerful antioxidants, and essential fatty acids play vital roles in regulating 

inflammation and cellular function [7]. The therapeutic potential of pumpkin seed extract has 

been investigated in various fields such as the treatment of benign prostatic hyperplasia, diabetes 

management, and as an adjunct therapy in the treatment of cancer. However, its application in 

aquaculture, especially in relation to growth factors and hematological parameters in fish, still 

needs further investigation [7]. In fish, growth factors such as insulin-like growth factor (IGF), 

growth hormone (GH), and other related proteins play vital roles in regulating growth, 

metabolism, and overall growth function. These factors are influenced by genetic and 

environmental factors, including diet. Likewise, hematological parameters including red and 

white blood cell counts, hemoglobin concentration, and hematocrit levels are key markers of fish 

health and immune function [8]. Diet-induced changes in these parameters can provide 

information about the fish's nutritional status, stress levels, and overall health. Due to the 
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bioactive properties of pumpkin seed extract, it is hypothesized that its addition to the trout diet 

may have a positive effect on growth factors and hematologic parameters, and as a result, 

improve the growth performance and health status of fish [9]. Through this research, we aim to 

provide valuable insight into the potential benefits of using zucchini seed extract in the diet of 

rainbow trout. 

Materials and Methods 

Preparation of medicinal pumpkin seed extract 

First, the medicinal pumpkin plant was prepared. Then the seed of the plant was separated and 

dried in suitable conditions, stored and powdered by a home mixer. Then, 120 grams of dry plant 

powder was mixed with 70% ethyl alcohol 96% and 30% distilled water by soaking method. The 

resulting mixture was kept for 72 hours to prepare the hydroalcoholic extract. After filtering the 

supernatant liquid with filter paper, the filtered solution was extracted by evaporation in a 

vacuum using a rotary device. The obtained extract was concentrated under the hood for 24 

hours [10]. 

Preparation of standard pools 

 In order to conduct the experiments, the conditions were the same for all the fish, then the 

standard food was prepared from one of the country's aquatic feed factories, and 600 rainbow 

trout with an average weight of 120-40 grams were included in the study. The fish in separate 

pools were divided into four groups (one control + three treatments) each with three replications. 

At first, the fish were accustomed to the new conditions for two days and fed with standard food. 

The calculation of daily food requirement was determined based on fish weight, water 

temperature and coefficient of the food standard table. Biometry was performed on the first day 

(before the start of pumpkin seed extract) and the dose of pumpkin seed extract was calculated 

and the fish were divided into five treatments with three replications each according to the table. 

In the next stage, biometrics was performed on days 0, 30 and 60. Blood samples were taken on 

days 0, 30, and 60. Measurement of blood factors (including RBC, platelet-monocyte, 

lymphocyte, eosinophil and neutrophils) was done. 
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Table 1. Grouping of fishes 

Replications Control Treatment1 Treatment2 Treatment3 

First 50 50 50 50 

Second 50 50 50 50 

Third 50 50 50 50 

Total  150 150 150 150 

 

Table 2. Dosage and Type of Administration of Pumpkin Extract 

Groups Dosage of Administration  Type of Administration  

Control 0 mg/kg with feed 

Treatment1 2 mg/kg with feed 

Treatment2 4 mg/kg with feed 

Treatment3 6 mg/kg with feed 

 

Blood sampling  

Blood was collected using a 22-24-gauge needle from the tibia-caudal area. Blood samples 

collected in test tubes without anti-coagulant were drained and centrifuged after clot formation, 

and blood serum samples were drained in small tubes (microtubes) and transferred to the 

laboratory on ice, and the desired parameters were immediately measured. 

Examination of blood factors 

White and red blood cells were counted using a neobar slide and Nat's dilution solution, each 

based on the Bollis method [11]. 
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Investigating growth factors 

Growth factors were calculated as follows: 

In order to investigate the growth trend, the longitudinal factors were measured by biometric 

board and ruler and a digital scale with an accuracy of 0.01 g was used to determine the weight, 

in addition to calculating the increase in length and weight gain based on Tacon approach [12]. 

Data Analysis 

Data analysis of growth factors and blood and safety factors was performed using one-way 

ANOVA analysis of variance using SPSS software version 26. The significance level of the 

results was considered as the mean ± standard deviation and the statistical calculations of the 

difference at the statistical level (P lower than 0.05). 

Results and Discussion  

Hematological factors 

Red Blood Cell Production 

 The results of the ANOVA test showed that according to the significance level (P≤0.0001) and 

F (F=25.368), the extracts of pumpkin seeds (Cucurbita pepo) were effective on the production 

of red blood cells in rainbow trout, and there was a significant difference between the 

experimental and control groups. The following graphs show the status of each of the 

experimental and control groups. The above diagram shows that on day 60, in treatment group 2 

who received a dose of 4 mg, the changes in the level of red blood cell production in fish 

increased the most. After that, treatment 3 and then treatment 1 had the highest increase. The 

control group saw less increase in red blood cell production than the experimental groups.  
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Figure 1: Changes in red blood cell production levels in rainbow trout 

Platelet 

The results also showed that Cucurbita pepo seed extract was effective on platelet surface in 

rainbow trout, and there was a significant difference between the experimental and control 

groups (P=0.001, F=8.410) (Fig. 2).  

 

Figure 2: Platelet Levels Changes in Rainbow Trout 

As can be seen in the above figure, in the treatment group 2, there was a significant increase in 

platelet levels on day 60 and day 30. In treatment groups 1 and 3, there was an increasing trend, 

but this increase was less than in treatment group 2. In the control group, an increase in platelet 

levels was recorded on day 60. 
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 Lymphocytes 

The results showed that Cucurbita pepo seed extract was effective on lymphocytes in rainbow 

trout, and there was a significant difference between the experimental and control groups 

(P=0.003, F=6.267) (Fig. 3). 

 

Figure 3: Changes in lymphocyte levels in rainbow trout 

As can be seen in the above figure, in the treatment group 2, the level of lymphocytes increased 

significantly at 60 days. In treatment groups 1 and 3, there was an increasing trend, but this 

increase was less than in treatment group 2. In the control group, no change in lymphocyte levels 

was observed. 

 Eosinophil 

The results showed that Cucurbita pepo seed extract was effective on the surface of eosinophils 

in rainbow trout, and there was a significant difference between the experimental and control 

groups (P<0.0001, F=7.504) (Fig. 4). As can be seen in the above figure, in the treatment group 

2, the level of eosinophils increased significantly at 60 days. In treatment groups 1 and 3, there 

was an increasing trend, but this increase was less than in treatment group 2. In the control 

group, a slight increase in platelet levels was recorded on day 60. 
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Figure 4: Changes in the levels of eosinophils in rainbow trout 

Monocyte 

The results showed that Cucurbita pepo seed extract was effective on the surface of monocytes in 

rainbow trout, and there was a significant difference between the experimental and control 

groups (P=0.007, F=5.281) (Fig. 5). 

 

Figure 5: Changes in monocyte levels in rainbow trout 

As can be seen in the above figure, in the treatment group 2, the level of monocytes increased 

significantly on day 60. In treatment groups 1 and 3, there was an increasing trend, but this 
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increase was less than in treatment group 2. In the control group, no increase in monocyte levels 

was recorded on day 60. 

Levels of band neutrophils  

Also, according to the significance level (P=0.015) and the calculated F level (F=7.872) in the 

ANOVA test, Cucurbita pepo seed extract was effective on the level of band neutrophils of 

rainbow trout, and there was a significant difference between the experimental and control 

groups (Fig. 6).  

 

Figure 6: Changes in the levels of band neutrophils in rainbow trout 

 

On day 60, in the control group of treatment 2 who received a dose of 4 mg, the changes in the 

level of band neutrophils in the fish increased the most. After that, treatment group 3 and then 

treatment 1 saw an increase in the level of band neutrophils. The control group did not have 

much change.  

Levels of segmented neutrophils 

The results also showed that Cucurbita pepo seed extract was effective on the surface of 

segmented neutrophils in rainbow trout, and there was a significant difference between the 

experimental and control groups (P=0.046, F=3.336) (Fig. 7).  
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Figure 7: Changes in the levels of segmented neutrophils 

In the figure above shows that the level of segmented neutrophils in treatment 2 showed a higher 

increase than the rest of the groups. Shows. After treatment 2, treatment 3 and then treatment 1 

showed an increase and the highest increase in the experimental groups was related to day 60. 

The control group did not change much at all times compared to day zero.  

Growth Factors 

Increasing elongation 

The results showed that Cucurbita pepo seed extract was effective on increasing the length of 

rainbow trout, and there was a significant difference between the experimental and control 

groups (P<0.0001, F=21.618) (Fig. 8).  

As can be seen in the figure related to the length increase, the highest length increase is related to 

the time range 0 to 60 in treatment 2. After that, treatment 3, treatment 1, and finally the control 

group showed elongation increase, respectively. In general, it should be said that there was a 

significant difference between the increase in length in the treatment group 2 and the control 

group. 
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Figure 8: Rainbow trout length increase 

Weight gain 

The results also showed that Cucurbita pepo seed extract was effective on weight gain in 

rainbow trout, and there was a significant difference between the experimental and control 

groups (P<0.0001, F=31.420) (Fig. 9).  

 

Figure 9: Rainbow trout weight gain 

The graph related to weight gain shows that weight gain has been observed in all groups. 

However, the highest weight gain was related to the period 0 to 60 in treatment 2. After that, 

treatment 3, treatment 1, and finally the control group gained weight, respectively. The graph 
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situation in the period from 0 to 60 indicates that there was a significant difference between 

weight gain in the treatment group 2 and the control group. 

Aquaculture has grown significantly in recent years, along with the increasing demand for 

aquatic species worldwide [13]. Aquaculture can also be defined as the cultivation and 

harvesting of fish and other aquatic plants, also known as aquaculture. In the past few decades, 

technology has increased the growth of fish in coastal marine waters and open oceans due to the 

increasing demand for seafood, and among them, fish is the most expensive component of this 

industry. However, the existence of various aquatic diseases in recent years has led to many 

researches to eliminate them [14].  The aim of this study was to investigate the effects of 

pumpkin extract on some blood factors and growth indices of rainbow trout [15]. The results of 

our study showed that treatment group 2 had the highest increase in length and weight as well as 

blood parameters (RBC, lymphocytes, monocytes, neutrophils, eosinophils, lymphocytes and 

platelets), followed by treatment group 3 and treatment 1, respectively, which was significant in 

all variables. Studies have shown that the use of plant extracts as a dietary supplement leads to 

improved growth factors. Muraki et al. (2014) showed that the addition of parsley (Petroselinum 

sativum) as a supplement to the diet of koi fish (Cyprinus carpio) can positively affect the growth 

and nutrition indices of this fish [15]. According to the results of Adel et al. (2017), the inclusion 

of the U. dioica diet at the 3% level increased the SGR compared to the rainbow trout fed the 

control diet. The growth performance of Victoria labeo fed with a similar herbal supplement also 

showed this positive effect [16]. Studies have also shown that pumpkin seeds are a valuable 

source of protein and fat [17]. Seed oil contains fatty acids such as palmitic (C16:0), stearic acid 

(C18:0), oleic (C18:1) and linoleic acid (C18:2), vitamins E and A, essential nutrients: zinc, 

magnesium, phosphorus, copper, potassium, niacin, folic acid, riboflavin, thiamine, and high-

quality proteins [18-24]. Hematologic parameters can vary according to the rearing conditions, 

immunological status and composition of the main diet and are reliable indicators of the general 

health status of the fish.  

Conclusion 

The findings of our study provided a new perspective on the use of pumpkin seed extract 

(Cucurbita pepo) as a therapeutic herb to increase blood parameters, growth indices, and immune 
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response of rainbow trout (O. mykiss). Also, the results of our study showed that with the 

passage of time, an increase was observed in all of the studied variables, and in all of these 

parameters (neutrophils, lymphocytes, eosinophils, monocytes, RBCs, and platelets), the highest 

increase was related to treatment 2. 
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