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Abstract. This study used catfish Clarias gariepinus as an experimental 

animal, which given supplementation of curcumin and thyroxine 
hormone. The results showed that during the reproductive period 

there was an increase in body weight of female catfish in line with the 

development of the gonads. Through the histology of the gonads, it 
appeared that oocyte development occurs over time.  The results of 

liver histology showed a high activity of hepatocyte cells as indicated 

by the formation of vacuoles, as the storage site for vitellogenin, in 

their cytoplasm. Supplementation of curcumin and thyroxine was able 
to increase the specific growth rate of catfish, and the catfish group 

that given the combination treatment of curcumin supplementation (5 

g.kg-1 of feed) with thyroxine hormone (0.1 mg.kg-1 of feed) showed 
the more optimal results. 

 
This is an open acces article under the CC-BY  license. 
 

 

This is an open access article distributed under the Creative Commons 4.0 Attribution License, 

which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original work is properly cited. ©2021 by author. 

 
Corresponding Author : 

Livana Dethris Rawung 

Department of Biology, Faculty of Mathematics and Natural Science (FMIPA),  
Universitas Negeri Manado, Indonesia 

Email : livana83@yahoo.com 

 

1. Introduction 
The female broodstock body weight will increase during the reproductive period due to the 
development of a new individual candidate in the uterus/gonads. In oviparous animals, for 

example, fish, the development of gonad influenced by the increase in the diameter of the oocyte. 
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The increase in oocyte diameter occurs due to the accumulation of the precursor materials of the egg 

yolk into the oocytes. Vitellogenin is the main precursor of egg yolk synthesized by hepatocyte 
hepatic cells. During this period the activity of hepatocyte cells is high due to the ongoing synthesis 

of vitellogenin [1,2]. 
As long as the reproductive period, there are physiological changes that affect the appearance of 

the tissues of the reproductive organs (especially gonad and liver in oviparous animals) [3]. The 
microanatomy of animal tissue can be studied by histology. The technique of making histological 

tissue preparations is often referred as histotechnics. The paraffin method is a histotechnical slice 
preparation method that is routinely used in the preparation of histological and histopathological 

preparations, by the coloring we can know the the changes that happen in that tissues [4]. 
Curcumin is a compound found in rhizome plants such as turmeric. Curcumin has various 

bioactivities such as antioxidants, hepatoprotectors, phytoestrogens and so on [5-7]. Curcumin 
application to fish has shown a positive effect on increased production [8-10]. The bioactivity of 

curcumin in the form of a hepatoprotector provides protection against the liver of oviparous animals 
thereby optimizing its physiological function, and optimizing the activity of vitellogenin synthesis by 

hepatocyte during the reproductive period [2,11-12].  
Thyroxine is the main hormone that has function in increasing the rate of formation of 

adenosine triphosphate (ATP) as cellular energy [13]. The availability of cellular energy in the form 
of ATP can help optimize cellular activity, especially during the reproductive period. Several studies 

have shown that administration of the hormone thyroxine can optimize fish growth [14-16]. 
Likewise, research conducted on the application of the hormone thyroxine during the reproductive 

period in catfish can optimize the number of spawned eggs [10].        
The purpose of this study was to determine the effect of curcumin and thyroxine 

supplementation on the specific growth rate of catfish associated with gonad and liver histology 
during the reproductive period. 

 

2. Experimental Section 

2.1 Experimental Design     
The experimental design used was a completely randomized design with 4 treatments. Each 

treatment consisted of 4 replications and each replication consisted of 8 catfish. The four treatment 
groups are: 

 
A = 0.0 g curcumin kg-1 feed + 0.0 mg thyroxine kg-1 feed; 

B = 5 g curcumin kg-1 feed + 0.0 mg thyroxine kg-1 feed;  
C = 0.0 g curcumin kg-1 feed + 0.1 mg thyroxine kg-1 feed;  

D = 5 g curcumin kg-1 feed + 0.1 mg thyroxine kg-1 feed. 
 

2.2 Experimental Procedure 
The female catfishes were used as the experimental animal in this study.  Those catfishes were 
reared in 16 nets (2 x 1 x 1m3), each net contains eight fishes. Before treatment, the catfishes were 

acclimated for one week. After the period of acclimation, the fishes were given supplementation of 
curcumin and thyroxine hormone for nine weeks. 

Every three weeks, samples were collected by measuring the weight of fish biomass to find out 
the rate of the bodyweight increases. For analysis of histology, every replication from all treatment 

was taken one fish to dissect to take the liver and gonad organs.  The gonads and livers were then 
fixed using 10% formalin. After the fixation is carried out, it is followed by a process of dehydration, 

clearing, embedding, sectioning, and ending with staining.  After staining the object was then 
observed under a microscope. 
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2.3 Parameters 

2.3.1 Specific Growth Rate (SGR) 
The SGR measured by following formula [17]: 

 

    (     )   
         

 
        

Note : 
SGR  : Specific Growth Rate (%.day-1) 

Wo  : Average fish weight at the beginning of rearing (g) 
Wt  : Average fish weight at the end of rearing (g) 

t  : Rearing time (day) 
 

2.3.2 Histology  
The histological preparations were made using the paraffin method with hematoxylin- eosin staining 
[4]. The stained preparation then observed under a microscope. 

 

2.4 Statistical analyses 
The data obtained were analyzed by analysis of variance (ANOVA) using MINITAB version 16. 

Differences in the mean value of the treatments were tested using the Tukey test. Different 
treatments were evaluated at a significant level of p <0.05. Histological data are displayed in the 

form of images and discussed descriptively. 

 

3. Results  

3.1 Specific Growth Rate (SGR) of African catfish given supplementation of curcumin and 

thyroxine hormone for 9 weeks. 
Curcumin and thyroxine supplementation showed a difference (p <0.05) between treatments at the 
specific growth rate (SGR) (Figure 1). The SGR statistical analysis showed that the highest SGR was 

found in catfish supplemented with curcumin and thyroxine (Group D; 1.01 + 0.9%), followed by 
catfish supplemented with thyroxine without curcumin (Group C; 0.92 + 0.05%), catfish that were 
supplemented with curcumin without thyroxine (Group B; 0.82 + 0.08%), and catfish that were not 

supplemented with curcumin and thyroxine (Group A / control; 0.76 + 0.03%). Tukey's test showed 
that catfish supplemented with curcumin and thyroxine (Group D) did not differ (p> 0.05) 

compared to catfish supplemented with thyroxine without curcumin (Group C), but there were 
significant differences compared to catfish supplemented with curcumin without thyroxine (Group 

B) and catfish that were not supplemented with curcumin and thyroxine (Group A). 
 

3.2 Histology of liver and gonads organs after 9 weeks of treatment 
Histological observations of catfish liver tissue showed the accumulation of egg yolk precursors in 

the cytoplasm as shown by the formation of vacuoles in the cytoplasm of hepatocytes. The 

formation of vacuoles was detected at the beginning of the observation as shown in Figure 2. The 

highest vacuole formation was the same in all treatments, which was seen at week 3. This vacuole 

formation was still observed until the 9th week of sampling. However, it appears that the formation 

of vacuoles in week 9 was less than the previous observation weeks. 

The histological observation of the gonadal tissue showed an increase in the diameter of the 

oocyte from the initial observation to the 9th week of sampling, which was in line with the 

enlargement of the gonads. At the beginning of the observation, it appears that there is the same 
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oocyte variation in each treatment. The histological results of the gonad tissue at the beginning of 

this observation indicate that there are still oogonia stages, some of the primary oocytes have even 

reached the secondary oocytes, which are still dominated by oogonia and primary oocytes. In the 

third week of observation, it was clear that the vitellogenesis process was taking place, as indicated 

by the sight of several oocytes with yolk globules. These egg yolk granules are compensation for the 

activity of vitellogenin deposits by each developing oocyte. In line with the increase in maintenance 

time, it appears that there are more oocytes in the yolk globules stage as well as more in diameter. In 

the sixth and ninth weeks, the histology of the gonadal tissue showed that the oocytes were almost 

uniform in size (Figure 3). 

 

 
 

Figure 1. Specific Growth Rate (%) of African catfish that given supplementation of curcumin and 
thyroxine hormone 
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Figure 2. The histology of African catfish liver that supplemented by curcumin and 
thyroxine hormone ((Vena central (vs), vacuola (v), hepatocyte (h). Staining with 

hematoxylin- eosin, scale line represented 20 µm. Enlargment 40 x 10 times) 
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Figure 3. The development and histology of gonads that supplemented with curcumin and 

thyroxine hormone ((Og (oogonia); zr (zona radiate); op (oosit primer); yg (yolk globules); 

n (nucleus). Staining with hematoxylin- eosin, Scale line represented 20 µm. Enlargement 

40 x 10 times) 
 

 

4. Discussion 

The increase in the specific growth rate of catfish in this study was strongly influenced by gonad 

weight gain. The results showed that the oocyte was a development over time in all treatment 
groups. However, it appears that at the end of the observation the groups given supplementation of 

both curcumin and thyroxine alone or a combination of both, have the larger size of gonads than the 
control. Likewise, the histology of the gonadal tissue shows that there is an increase in the diameter 

of oocytes from time to time which influenced by the accumulation of vitellogenin in these oocytes. 
Meanwhile, curcumin supplementation in catfishes was able to increase the value of the gonadal 
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somatic index (GSI) and oocyte diameter [1,10]. However, studies conducted on goldfish showed 

that curcumin supplementation could decrease GSI values but increase oocyte diameter [9]. 
During the reproductive period, there are fluctuations in the concentration of nutrients in the 

blood circulation in catfish [18]. The fluctuations of the nutrient thought as the influence of the 
activity of the hepatocyte cells to absorb the nutrient for synthesizing vitellogenin. Through the 

histology of the liver tissue, it appears that many vacuoles are formed in the liver cells. These 
vacuoles contain nutrients that are components of vitellogenin synthesized by liver cells [1,3]. The 

results of catfish liver histology showed that from the beginning of the observation to the 9th week 
there was a vacuole formation in the liver cells. The formation of the vacuole is in line with the 

development of the gonads. Gonadal development occurs due to an increase in oocyte diameter. The 
deposits of vitellogenin in oocytes cause an increase in the diameter of the oocytes [19]. 

Research conducted by Dewi et al. [1] in catfish supplemented with turmeric flour showed an 
increase in the accumulation of egg yolk precursors in the cytoplasm during the reproductive period. 

The histomorphology of the livers of the ducks treated with curcumin showed larger hepatocyte 
vacuoles containing fat granules [3]. The increase in the size of the vacuole indicates an increase in 

the storage capacity of liver cells to store organic material, such as vitellogenin as a precursor for egg 
yolk before being secreted into the bloodstream for further deposition into developing oocytes. The 

appearance of a vacuole in the liver is often a parameter of histological liver damage. However, in 
this condition, the vacuolization that occurs is part of the ongoing reproductive activity in catfish. 

Observations during the rearing period showed that the experimental fish, apart from 
experiencing an increase in body weight due to reproductive activity, were also still undergoing a 

process of growth and development as indicated by an increase in body length. The results of this 
study also indicated that thyroxine supplementation significantly increased the bodyweight of 

experimental fish compared to those not given thyroxine supplementation. This can illustrate that in 
addition to the increase in body weight due to gonad development, there is also the formation of 

body protein mass in fish. Thyroxine supplementation appears to increase the metabolic rate by 
increasing the amount of cellular energy produced [13]. The sufficient source of energy and nutrients 

needed by cells allows metabolic activity in cells to occur optimally. This can be seen through the 
optimization of growth in fish supplemented with the hormone thyroxine [15,16]. 

 

5. Conclusion 

Supplementation of curcumin and thyroxine hormone was able to increase the specific growth rate 
of catfish, and the catfish group that was given a combination treatment of curcumin 

supplementation (5 g.kg-1 of feed) with thyroxine hormone (0.1 mg.kg-1 of feed) showed more 
optimal results. 
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