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ABSTRACT 

Growth hormone (GH) has multiple targets and diverse effects in vertebrates. It is a principal 

promoter of growth, and also influences the metabolism. This paper reports the effect of 

exogenous Somatotropin(Growth Hormone-GH) on growth promoting efficiency, total proteins, 

RNA and DNA levels in fish,Labeorohita. The present study was conducted to assess an 

anabolic impactof Somatotropin (Growth Hormone-GH) on protein content and RNA levels in 

certain tissues i.e. skeletal muscle and liver of fish, Labeorohita. The hormone was incorporated 

in the diet and fed to the three groups of fish upto 40 days, in the form of three pelleted diets 

containing 2, 4, 6 mg GH/ kg diet along with a fourth control group fed diet without hormone. 

From the results obtained, it was clear that the hormone GH has promoted the growth of fish 

over the control. Growth performance was monitored by recording the bodyweight gain(g) and 

liver weight. SGR values increased with the increase of hormone dose.The present study 

revealed that the GH induced growth enhancement of Labeorohita.The highest increment in 

tissue Protein content, RNA and DNA content was observed under 6 mg GH/ kg diet followed 

by 4 mg GH/ kg diet and 2 mg GH/ kg diet in skeletal muscle and liver of fish. Hence, it was 

clear that the anabolic hormones such as GH play an important role in enhancing the tissue 

protein content for nutritional purpose of man. There was not much change in DNA levels. 

 

Keywords:Somatotropin (Growth Hormone -GH);Weight gain; SGR; Protein content; RNA; 

DNA and Labeorohita. 

 

INTRODUCTION 

 

One of the major sources of animal protein for human consumption is fisheries resource. 

Therefore, considerable attention has been given to the production and growth of freshwater fish 

in aquaculture
18

. Aquaculture is one of the main food production sectors to deal with the high 

demand for food due to the human population explosion. Aquaculture, probably the fastest 

growing food-producing sector, now accounts for nearly 50 percent of the world's food fish
9
. 

Aquaculture plays a leading role in the fight against food insecurity, malnutrition, and poverty 

globally
24,26

. Primary fish culture on a large scale for a commercial purpose is to obtain faster 
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tissue growth on a low budget. 

The development of Aquatic Biotechnology has supported the application of experimental 

techniques to manipulate fish growth, as diets enriched in specific protein nutrients and 

administrating hormones like: prolactin, insulin and growth hormone (GH)
31

. 

GH is a single chain polypeptide of approximately 22 kDa, produced by the pituitary gland and 

with pleiotropic functions among vertebrates. It mainly regulates body growth, being also 

involved in reproduction, immunity and osmosis regulation in teleost fish, and in metabolism 

regulation through its lipolytic activity and protein anabolism in vertebrates
34

.GH has also been 

recognized as relevant for the aquatic industry due to its role on growth and as immune 

stimulator
10,15

. 

In mammals, the GH secretion from the pituitary is under multifactorial stimulatory and 

inhibitory regulation by the hypothalamus, with somatostatin being the major inhibitor of both 

basal and stimulated GH secretion
12

. In teleost fish, a similar regulatory system seems tobe 

present
2,28

.  

Apart from GH effects on growth, the number ofbiological effects that can be attributed 

to GH haveexpanded greatly since its discovery.  It now standsclear that as in mammals
12

,GH in 

fish elicits a varietyof biological effects in several different tissues andcell types.Several authors 

stated that GH participated in nearly all main physiologic processes such as ionic and osmotic 

regulation; protein, lipid and carbohydrate metabolisms as well as reproduction and immune 

system
3,13,32

. 

 

The growth promoting effects of GH have been well documented in a variety of species of fish 

either as endogenous or exogenous hormone
23

. Studies investigating the use of recombinant 

growth hormone (rGH) for promoting growth in salmonids
22

, flounder
19

, tilapia
1
, giant gourami

14
 

and many other species found that rGHable to accelerate thegrowth. The aim of this work was to 

quantify the effects of mammalian GH on Growth and protein synthesis in Labeorohita.  

 

MATERIAL AND METHODS 

Procurement and maintenance of fish: 

 

In the present study,Labeorohita weighing 9-10 g were procured from State fisheries culture 

tanks. They were transported to the laboratory in oxygenated containers and treated with KMnO4 

to avoid dermal infection and acclimatized to laboratory conditions for 10 days. The fish were 

fed with commercial feed once a day at a rate of 2% of body weight before and during the 

experimental period. The temperature was maintained at 27 ± 1°C and water in the containers 

was replaced by fresh water at every 24 h. During experimental period, the fish were fed with 

control diet (without GH) and experimental diets (GH containing diets). 
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Preparation of control and Growth Hormone containing diets: 

A control diet was prepared by mixing 30% of fish meal, 30% of soya bean meal, 18% of wheat 

bran, 13% of yellow corn, 6% of corn oil, 2% of vitamins and minerals premix and 1% of 

carboxymethyl cellulose(Table-1). In addition to the control diet, other three experimental diets 

were prepared with the addition of 2, 4 and 6 mg of GH/kg of diet. The diets   were prepared by 

spraying the hormone dissolved in 50 ml of 95% ethyl alcohol and mixed well. Glycerin was 

added at 0.5%/kg by volume to render the harmful effect of the alcohol. The mixture of diet has 

been completely dried at room temperature and then sealed in air tight black containers and 

stored in refrigerator until use to avoid bacterial or fungal contamination. The diets containing 

GH were characterized as follows: 

Diet (1): Control diet (without GH) 

Diet (2): 2 mg of GH/kg of control diet. 

Diet (3):4 mg of GH/kg of control diet. 

Diet (4): 6 mg of GH/kg of control diet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impact of Growth Hormone on Weight gain, SGR and HSI of fish, Labeorohita were studied in 

three experimental fish groups along with control group. 

 

Growth parameters 

Growth performance was calculated as follows: 

  I. Weight gain/ loss was estimated by Ricker method (1975)
33

 

Wt. gain = W2 - W1.  

 Where, W1 and W2 are the Initial and final weight of fish in grams.  

Table 1. Ingredients of Control Diet 

Ingredients      Dry Matter (g 100 g-1) 

Fish meal                                                      

30.0 

solvent-extracted soya bean meal            

30.0 

wheat bran                 18.0 

Yellow corn                   13.0 

Corn oil                           6.0 

Vitamins                                                         

1.0 

Minerals premix                                            

1.0 

Carboxymethyl cellulose (CMC)      1.0 

Total                         100.0 
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II. Specific Growth Rate (SGR) was estimated by Ricker method (1975)
33

 

    SGR = 100(log W2 –log W1) / T                                  

  T - is the no. of days of the feeding period. 

III.Hepatosomatic Index (HSI) was estimated by Parameswaranet. al. method (1974)
27

 

    HSI = Weight of Liver / Weight of fish x 100. 

 

Tissue Biochemical Analysis 

The biochemical parameters such as Protein, RNA and DNA were estimated in muscle and liver 

of the fish, Labeorohita. These biochemical parameters were estimated by using the following 

methods.  

 Estimation of TotalProtein levels by Bradford method (1976)
5
. 

 Nucleic acids (RNA & DNA) were extracted by Munro and Fleck Method (1966)
25

. 

 RNA(Ribose Nucleic acid) was estimated byOrcinol method. 

 DNA(Deoxyribose Nucleic acid) was estimated by Diphenylamine method. 

Statistical analysis: 

In order to calculate the statistical significance between the control and treated groups with 

different doses of GH, t - test was used.The results were statistically analyzed by using Students 

t-test. 

 

RESULTS AND DISCUSSION 

In the present investigation, the effect of Somatotropin (Oral mode -GH in diet) on Growth 

parameters such as Weight gain, SGR,HSI (Tables- 2 to 5) and biochemical parameters such as 

Total Proteins, RNA, DNA levels(Tables- 6 to 11)of fish, Labeorohita, were studied. 

 

Growth parameters: 

Different dosages of Growth hormone have been found to be enhanced the growth of fish, 

Labeorohitain the present investigation. The weight gain in fish was more at higher dosage of 

Somatotropin (Growth hormone -6mg/kg diet) and higher duration (40 days). The    increase of 

fish growth difference in grams after 40 days was observed as 6.17 g in control, 7.60 g in 2 

mg/kg, and 9.88 g in 4 mg/kg and 12.39 g in6mg of GH /kg diet. Using different GH treatment 

protocols, it has been shown that GH increases specific growth rates in length and weight in a 

variety of teleost species
21,29

.  The increase in weight has been suggested to be caused by a GH-

induced increase in appetite
16

 and/or increased feed conversion efficiency
37

.  

 

In the present study, Specific Growth Rate (SGR) of control fish was 0.55±0.043;  in  2 mg/kg 

was 0.64±0.060;  in 4 mg/kg was 0.78±0.061 (p ˂ 0.01) and in 6 mg/kg was 0.92±0.048 (p ˂ 

0.001). SGR in fish was significantly increased and more increase was at higher dosage of 

Growth Hormone (6mg/kg) and higher duration (40 days).Although some data indicate a positive 

correlation between specific growth rate and plasma GH levels. First, a relatively small increase 

in circulating GH levels may account for a large increase in growth rate
4
. Growth hormone (GH), 
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a pituitary hormone, plays a key role in the regulation of Salmon growth
39

. 

 

Table: 2.Growth performance of fish, Labeorohitaafter Somatotropin (mg/kg feed) containing 

diet fed for 10 days. 

S.No. Growth Parameters Dosages of Somatotropin (Growth hormone-GH) 

Control 2 mg/kg4 mg/kg           6 mg/kg 

1 
Initial body weight 

(gm) 

9.41 

± 0.501 

9.34 

± 0.482 

9.44 

± 0.559 

9.28 

± 0.491 

2 
Final body weight 

(gm) 

11.29 

± 0.396 

12.11 * ± 

0.529 

13.74 **± 

0.653 

15.47 ***± 

0.742 

 weight gain (gm) 1.88 2.77 4.30 6.19 

3 
Specific growth rate 

(SGR) 

0.79 

± 0.055 

1.13 **         

± 0.041 

1.63 ***         

± 0.060 

2.22 ***          

± 0.073 

4 
HepatoSomatic Index 

(HSI) 

1.542 

± 0.056 

1.732 
NS

        

± 0.073 

1.921 **        

± 0.104 

2.428 ***          

± 0.089 

Each value is the Mean± SE of six individual observations.                                                                                                  

NS: Not Significant               * P ˂ 0.05               ** P ˂ 0.01           *** P < 0.001 

Table: 3.  Growth performance of fish, Labeorohitaafter Somatotropin (mg/kg feed) containing 

diet fed for 20 days. 

S.No. Growth Parameters Dosages of Somatotropin (Growth hormone-GH) 

    Control           2 mg/kg            4 mg/kg           6 mg/kg 

1 
Initial body weight 

(gm) 

9.29 

± 0.537 

9.36 

± 0.496 

9.33 

± 0.577 

9.41 

± 0.422 

2 
Final body weight 

(gm) 

12.12 

± 0.558 

12.69 *± 

0.650 

14.10 **± 

0.654 

15.58 ***        

± 0.501 

 weight gain (gm) 2.83 3.33 4.77 6.17 

3 
Specific growth rate 

(SGR) 

0.58 

± 0.037 

0.66
NS

        ± 

0.053 

0.89 **         

± 0.049 

1.09 ***          

± 0.037 

4 
Hepato Somatic Index 

(HSI) 

1.612 

± 0.067 

1.941*      ± 

0.109 

2.368 **        

± 0.094 

2.617 ***          

± 0.086 

Each value is the Mean± SE of six individual observations.                                                                                                   

NS: Not Significant               * P ˂ 0.05               ** P ˂ 0.01           *** P < 0.001 

 

Table: 4.Growth performance of fish, Labeorohitaafter Somatotropin (mg/kg feed) containing 

diet fed for 30 days. 

S.No. Growth Parameters Dosages of Somatotropin (Growth hormone-GH) 
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    Control           2 mg/kg            4 mg/kg           6 mg/kg 

1 
Initial body weight 

(gm) 

9.33 

± 0.574 

9.42 

± 0.478 

9.38 

± 0.744 

9.44 

± 0.650 

2 
Final body weight 

(gm) 

13.14 

± 0.582 

14.78 *± 

0.411 

16.71 **± 

0.630 

18.11 ***        

± 0.401 

 weight gain (gm) 3.81 5.36 7.33 8.67 

3 
Specific growth rate 

(SGR) 

0.50 

± 0.031 

0.65 *          

± 0.055 

0.83 ***         

± 0.036 

0.94 ***          

± 0.057 

4 
Hepato Somatic Index 

(HSI) 

1.725 

± 0.107 

2.142 **      

± 0.088 

2.536 **        

± 0.095 

2.941 ***          

± 0.113 

Each value is the Mean± SE of six individual observationsNS: Not Significant               * P ˂ 

0.05               ** P ˂ 0.01           *** P < 0.001 

Table: 5.  Growth performance of fish, Labeorohitaafter Somatotropin (mg/kg feed) containing 

diet fed for 40 days. 

S.No. Growth Parameters Dosages of Somatotropin (Growth hormone-GH) 

    Control           2 mg/kg            4 mg/kg           6 mg/kg 

1 
Initial body weight 

(gm) 

9.24 

± 0.544 

9.41 

± 0.498 

9.36 

± 0.657 

9.33 

± 0.561 

2 
Final body weight 

(gm) 

15.41 

± 0.706 

17.01 **± 

0.585 

19.24 ***± 

0.482 

21.72 ***        

± 0.629 

 weight gain (gm) 6.17 7.60 9.88 12.39 

3 
Specific growth rate 

(SGR) 

0.55 

± 0.043 

0.64
NS

      ± 

0.060 

0.78**         

± 0.061 

0.92 ***          

± 0.048 

4 
Hepato Somatic Index 

(HSI) 

1.823 

± 0.138 

2.019 **      

± 0.110 

2.452***       

± 0.164 

2.783 ***          

± 0.180 

Each value is the Mean± SE of six individual observationsNS: Not Significant               * P ˂ 

0.05               ** P ˂ 0.01           *** P < 0.001 

 

Hepatosomatic Index (HSI) in fish was significantly increased. HSI in control was 1.823±0.138, 

in 2 mg/kg was 2.019±0.110 (p ˂ 0.01), in 4 mg/kg was 2.452±0.164 (p ˂ 0.001) and in 6 mg/kg 

was 2.783±0.180(p ˂ 0.001). HSI in Fish was more at higher dosage of GH (6 mg/kg) and higher 

duration (40 days). Hepatosomatic index (HSI) is another biological parameter that helps in 

studying growth of fish. Hepatosomatic index of the Nile tilapia; Oreochromisniloticus collected 

from the different studied sites showed progressive natural increase appeared in the untreated 

control and treated fish that amounted to a significant increase in the treated fish
38

.  

 

According to the obtained results, Growth hormone in different dosages affected fish growth. 
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Higher dosage (6 mg/kg) showed the most positive effects from point of view of all growth 

parameters.The study clearly indicated that the inclusion of the growth hormone, Somatotropin 

in the diets significantly enhanced the growth performance of Labeorohita. However, 

significantenhancement among the treatment groups was observed in weight gain, SGR and HSI. 

Higher dosage of 6 mg/ kg was estimated as more effective in growth performance. These 

findings suggested that GH can be used as growth-promoting agent for young Labeorohita for at 

least 40 days. 

 

Biochemical Analysis 

The biochemical contents such as total proteins, RNA,and DNA levels were estimated in 

response to the different dosages of Growth Hormone for 10 days, 20 days, 30 days, and 40 days. 

 

In the present study, the effect of Somatotropin (Growth Hormone-GH) on Total Proteins, RNA 

(Ribose Nucleic acid), DNA (Deoxyribose Nucleic acid) in Skeletal Muscle and Liverof 

Labeorohita were studied up to 40 days (10,20,30& 40 days). The variations of Total Proteins, 

RNA, and DNA in different tissues were given in Tables(6 to 11) in terms of SEM (Mean± SE) 

along with control. The results were statistically analyzed using Student’s t-test, all data were 

presented as Mean ± SE. P values were determined using the t - statistics and denoted as NS- Not 

Significant, * p <0.05; ** p <0.01; *** p <0.001. 

 

Protein levels in different tissues:  

At the end of experimental durations, Protein levels in different tissues were significantly 

increased. The increase of protein levels was more at a higher dosage of Growth Hormone 

(6mg/kg) and a higher duration (40 days). The order of increase was observed at higher dosage 

(6mg/kg) and longer duration (40 days) as Liver (66.53%; P ˂ 0.001) > Muscle (44. 98%; P ˂ 

0.001) of fish. The present study revealed that improvement in the quality of flesh in terms of 

higher protein after the fed of GH up to 40 days. Silverstein et al., (2000)
36

found that 

recombinant bGH (Bovine Growth Hormone) injection induced protein and lipid content in 

USDA-103 strain and Norris strain of channel catfish. Whereas, Peterson et al., (2004)
30

 

observed no effect of recombinant bGH injection on body composition in NWAC103 strain and 

Norris strain of channel catfish. In rainbow trout, GH increases white muscle and whole body 

protein accretion along with a stimulatory effect of GH on muscle growth
6,11

. According to Liu et 

al. (1999)
20

, crude protein and crude fat content of muscle in flounder were increased by feeding 

recombinant yeast containing salmon GH. Donaldson et al. (1979)
7
 suggested that exogenous 

GH enhances fish growth by stimulating appetite and then improving feed and protein 

conversion. 
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Table: 6.Protein content in Muscleof Labeorohita fed with diet containing different levels of 

Somatotropin (mg/kg feed). 

GH/Kg diet 

Days of feeding Somatotropin (Growth Hormone-GH) along 

with diet 

10 days 20 days 30 days 40 days 

Control 

(0mg/kg) 

Mean 73.100 74.590 75.600 76.210 

SE ± 1.378 ± 1.987 ± 1.874 ± 1.785 

2mg/kg 

Mean 74.150
NS

 79..210 * 82.140 ** 85.890 *** 

SE     ± 1.790 ± 1.846 ± 1.957 ± 1.885 

%V 1.44 6.19 8.65 12.70 

4mg/kg 

Mean 78.110 * 87.500 ** 92.410 *** 99.100 *** 

SE ± 1.765 ± 1.781 ± 1.603 ± 1.710 

%V 6.85 17.31 22.24 30.04 

 

6mg/kg 

Mean 86.750 *** 90.170 *** 98.560 *** 110.490 *** 

SE ± 1.839 ± 1.862 ± 1.939 ± 2.020 

 %V 18.67 20.89 30.37 44.98 

Each value is the Mean ± SE of six individual observations.                                                                                              

Values are expressed as mg of protein/gram wet weight of tissue. 

SE - Standard Error, %V- Percent  variation, NS: Not Significant, * P ˂ 0.05, ** P ˂ 0.01,   *** 

P ˂ 0.001 

 

Table: 7.Protein content in Liver of Labeorohita fed with diet containing different levels of 

Somatotropin (mg/kg feed). 

GH/Kg diet 

Days of feeding Somatotropin (Growth Hormone-GH) 

along with diet 

10 days 20 days 30 days 40 days 

Control 

(0 

mg/kg) 

Mean 52.480 53.410 53.990 55.100 

SE ± 1.845 ± 1.781 ± 1.523 ± 1.627 

2 mg/kg  
Mean 55..100 

NS
 58.900 * 63.890 ** 69.210 *** 

SE ± 1.708 ± 1.698 ± 1.910 ± 1.843 
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%V 4.99 10.28 18.34 25.61 

4 mg/kg 

Mean 61.270 ** 69.120 ** 73.870 *** 82.230 *** 

SE ± 1.911 ± 1.807 ± 1.718 ± 1.836 

%V 16.75 29.41 36.82 49.24 

6 mg/kg 

Mean 67.720 *** 76.410 *** 79.110 *** 91.760 *** 

SE ± 1.558 ± 1.483 ± 1.752 ± 1.517 

%V 29.04 43.06 46.53 66.53 

 

Each value is the Mean ± SE of six individual observations.Values are expressed as mg of 

protein/gram wet weight of tissue. 

SE - Standard Error, %V- Percent variation, NS: Not Significant, * P ˂ 0.05, ** P ˂ 0.01,   *** P 

˂ 0.001 

RNA levels in different tissues 

In the present study, the Nucleic acid levels (RNA) in different tissues like Muscle and Liver 

were observed under different dosages of Somatotropin (GH). There was a significant increase in 

RNA levels in all tissues at all durations and in all different dosages were observed. The order of 

increase in different tissues when exposed to different dosages was observed as Muscle (83.39%, 

p ˂ 0.001)>Liver (69.32%, p ˂ 0.001) of fish. An increase of RNA amount was more at a higher 

dosage of Somatotropin (GH- 6mg) and a higher duration (40 days). Similar results were 

observed that the RNA arising in larger quantity is instrumental in turning out a greater quantity 

of protein
10

.  

A raise in RNA content in the tissues of Labeorohitawould reflect the induced synthesis of 

nucleic acids. This clearly evidences that the protein synthesis machinery of the fishes has been 

adversely affected. GH injections stimulate IGF-I mRNA expression in several tissues of fish
8,35

. 

The same result showed that increased growth is represented by an increase in protein and with 

constant DNA and increased RNA
29

. 

Table: 8.RNA levels in Muscle of Labeorohita fed with diet containing different levels of 

Somatotropin (mg/kg feed). 

GH/Kg diet 

Days of feeding Somatotropin (Growth Hormone-GH) 

along with diet 

10 days 20 days 30 days 40 days 

Control 

(0 

mg/kg) 

Mean 2.160 2.270 2.410 2.890 

SE ± 0.090 ± 0.081 ± 0.097 ± 0.087 
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2 mg/kg  

Mean 2.340
NS

 2.760 * 3.010 ** 3.980 *** 

SE ± 0.098 ± 0.096 ± 0.102 ± 0.130 

%V 8.33 21.59 24.90 37.72 

4 mg/kg 

Mean 2.680 * 3..120 ** 3.600 *** 4.510 *** 

SE ± 0.106 ± 0.125 ± 0.145 ± 0.125 

%V 24.07 37.44 49.38 56.06 

6 mg/kg 

Mean 3.110 *** 3.710 *** 4.200 *** 5.300 *** 

SE ± 0.104 ± 0.110 ± 0.108 ± 0.100 

%V 43.98 63.44 74.27 83.39 

 

Each value is the Mean ± SE of six individual observations.Values are expressed as mg of 

RNA/gram wet weight of tissue.SE - Standard Error, %V- Percent variation.   NS: Not 

Significant, * P ˂ 0.05, ** P ˂ 0.01, *** P ˂ 0.001 

Table: 9.RNA levels in Liver of Labeorohita fed with diet containing different levels of 

Somatotropin (mg/kg feed). 

GH/Kg diet 

Days of feeding Somatotropin (Growth Hormone-GH) 

along with diet 

10 days 20 days 30 days 40 days 

Control 

(0 mg/kg) 

Mean 3.310 3.430 3.520 3.650 

SE ± 0.234 ± 0.179 ± 0.185 ± 0.220 

2 mg/kg  

Mean 3.520
NS

 3.670 * 4.110 * 4.600 * 

SE ± 0.266 ± 0..335 ± 0.190 ± 0.266 

%V 6.34 7.00 16.76 26.03 

4 mg/kg 

Mean 4.010 
NS

 4.340 * 4.830 ** 5.510 ** 

SE ± 0.322 ± 0.252 ± 0.249 ± 0.276 

%V 21.15 26.53 37.22 50.96 

6 mg/kg 

Mean 4.420 * 4.700 ** 5.380 *** 6.180 *** 

SE ± 0.244 ± 0.271 ± 0.196 ± 0.290 

%V 33.53 37.03 52.84 69.32 

 

Each value is the Mean ± SE of six individual observations.Values are expressed as mg of 
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RNA/gram wet weight of tissue.SE - Standard Error, %V- Percent variation.   NS: Not 

Significant, * P ˂ 0.05, ** P ˂ 0.01, *** P ˂ 0.001 

DNA levels in different tissues 

The present study revealed that DNA levels in different tissues like Muscle and Liver 

were not changed much under different dosages of GHeven at higher dosages (6 mg/kg) and 

higher duration (40 days).DNA binding activity by STAT5 (signal transducers and activators of 

transcription5) was evident in fat but not muscle tissue samples. Likewise, significant GH-

dependent IGF-I mRNA expression was only detectable in adipose tissue, whereas mRNA 

expression tended to increase in muscle and fat, respectively
17

.  

Table: 10.DNA levels in Muscle of Labeorohita fed with diet containing different levels of 

Somatotropin (mg/kg feed). 

GH/Kg diet 

Days of feeding Somatotropin (Growth Hormone-GH) 

along with diet 

10 days 20 days 30 days 40 days 

Control 

(0 

mg/kg) 

Mean 0.710 0.720 0.730 0.720 

SE ± 0.010 ± 0.014 ± 0.026 ± 0.022 

2 mg/kg  
Mean 0.700

NS
 0.710

NS
 0.720

NS
 0.730

NS
 

SE ± 0.015 ± 0.023 ± 0.032 ± 0.046 

 

4 mg/kg 

Mean 0.720
NS

 0.730
NS

 0.740
NS

 0.730
NS

 

SE ± 0.029 ± 0.018 ± 0.042 ± 0.034 

 

6 mg/kg 

Mean 0.730
NS

 0.720
NS

 0.730
NS

 0.730
NS

 

SE ± 0.013 ± 0.025 ± 0.027 ± 0.029 

Each value is the Mean ± SE of six individual observations.Values are expressed as mg of 

DNA/gram wet weight of tissue.   SE - Standard Error, NS: Not Significant. 
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Table: 11.DNA levels in Liver of Labeorohita fed with diet containing different levels of 

Somatotropin (mg/kg feed). 

GH/Kg diet 

Days of feeding Somatotropin (Growth Hormone-GH) 

along with diet 

10 days 20 days 30 days 40 days 

Control 

(0 mg/kg) 

Mean 0.620 0.600 0.610 0.610 

SE ± 0.011 ± 0.022 ± 0.027 ± 0.013 

2 mg/kg  
Mean 0.610

NS
 0.620

NS
 0.630

NS
 0.620

NS
 

SE ± 0.015 ± 0.017 ± 0.012 ± 0.019 

4 mg/kg  
Mean 0.630

NS
 0.610

NS
 0.630

NS
 0.620

NS
 

SE ± 0.012 ± 0.014 ± 0.018 ± 0.022 

6 mg/kg 
Mean 0.620

NS
 0.630

NS
 0.640

NS
 0.630

NS
 

SE ± 0.019 ± 0.024 ± 0.020 ± 0.027 

 

Each value is the Mean ± SE of six individual observations.Values are expressed as mg of 

DNA/gram wet weight of tissue.   SE - Standard Error, NS: Not Significant. 

CONCLUSION 

The purpose of this present study was to ascertain the anabolic effect of Somatotropin (Growth 

Hormone-GH) on fishgrowth and protein metabolism. Based on the results obtained from the 

present investigation, it was concluded that Somatotropin elevated protein and RNA levels in 

different tissues of Labeorohita. Hence, it is clear that the anabolic hormones such as Growth 

Hormone play an important role in enhancing the tissue protein content in fish for the nutritional 

purpose of man. 

REFERENCES 

[1]Acosta J, Morales R, Morales A, Alonso M, Estrada MP.2007. Pischiapastoris expressing 

recombinant tilapia growth hormone accelerates the growth of tilapia, Biotechnol. Lett. 

29:1671-1676. 

[2]Agustsson, T.  2001.  Growth hormone endocrinology of salmonids: Regulatory mechanisms 

and hormone dynamics.  PhD-thesis. 

 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 26, Issue 1, 2022, Pages. 1332 - 1346 

Received 08 November 2021; Accepted 15 December 2021.   
 
 

1344 
 
 

http://annalsofrscb.ro 

[3]   Birzniece V, Sata A, Ho KKY. 2009. Growth hormone receptor modulators. Rev. Endocr. 

Metab.Disord. 10: 145-156. 

[4]   Bjornsson, B.Th., Stefansson, S.O. and Hansen T.  1995. Photo period regulation of plasma 

growth hormone levels during parr-smolt transformation of Atlantic salmon: Implications 

for hypoosmoregulatory ability and growth. Gen Comp Endocrinol, 100:73-81. 

[5]Bradford MM.,1976. A rapid and sensitive method for the quantitation of microgram 

quantities of protein Utilizing the principle of protein-dye binding. Anal Biochem, 72:248–

254. 

 [6]   Chen, J.-Y., Chen, J.-C., Chang, C.-Y., Shen, S: C., Chen, M.-S. and Wu, J., 2000 

Expression of recombinant tilapia insulin-like growth Factor-I and stimulation of juvenile 

tila pia growth by injection of recombinant IGFs polypeptides. Aquaculture, 181:347-360.    

[7]   Donaldson EM, Fagerlund UHM, Higgs DA and McBride JR. 1979. Hormonal 

enhancement of fish growth. In: Hoar WS, Randall DJ, Brett JR. (Eds.), Fish Physiology, 

vol. 8. Academic Press, New York, pp. 456– 598.                                                                                                                                                                      

[8]   Duan, C., Duguay, S.J. and Plisetskaya, E.M.1993. Insulin-like growth factor I (IGF-I) 

mRNA expression in coho salmon, Oncorhynchuskisutch: tissue distribution and effects of 

growth hormone/prolactin family peptides. Fish Physiol Biochem,11:371-379.         

[9]   FAO.,2011. The state of world fisheries and aquaculture, food and agriculture organization, 

Rome, Italy. 

[10]   Farmanfarmaian A and Sun LZ., 1999. Growth hormone effects on essential amino acid 

absorption, muscle amino acid profile, N-retention and nutritional requirements of striped 

bass hybrids. Genet Anal; 15:107-13. 

[11]   Fauconneau, B., Mady, M.P. and Le Bail, P.1996. Effects of growth hormone on muscle 

protein synthesis in rainbow trout (Oncorhynchus mykiss) and Atlantic salmon (Salmo 

salar). Fish PhysiolBiochem, 15:49-56.  

[12]   Harvey, S.,  Scanes,  C.G  and  Daughaday,  W.H., 1995. Growth Hormone. Boca Raton, 

Fla., CRC Press.   

[13]Hattori N. 2009. Expression, regulation and biological actions of growth hormone (GH) and 

ghrelin in the immune system.Growth Hormone & IGF Research,19:187-19. 

[14]   Irmawati. 2013. Physiology, Biochemistry, and Molecular Responses of Giant Gourami 

Juvenile Treated by Recombinant Growth Hormone (disertation). Bogor Agriculture 

University (in Indonesian with English Abstract). 

[15]Jeh HS, Kim CH, Lee HK, Han K., 1998. Recombinant flounder growth hormone 

from Escherichia coli: overexpression, efficient recovery, and growth-promoting effect on 

juvenile flounder by oral administration. J Biotechnol; 60:183-93.    

[16]Johnsson, J.I. and Bjornsson, B, 1994. The Growth hormone increases growth rate, appetite 

and dominance in juvenile rainbow trout, Oncorhynchus mykiss. AnimBehav, 48: 177-186.                            

[17]JorgensenJOL,JessenN, PedersenSB,VestergaardE, GormsenL,LundSA, Billestrup 

N,2006.Growth Hormone receptor signaling in skeletal muscle and adipose tissue in 

human subjects following exposure to an intravenous GH bolus.Am J 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 26, Issue 1, 2022, Pages. 1332 - 1346 

Received 08 November 2021; Accepted 15 December 2021.   
 
 

1345 
 
 

http://annalsofrscb.ro 

PhysiolEndocrinolMetab. 291:E899–E905. 

[18]Juin SK, Sarkar S, Maitra S and  Nath P., 2017. Effect of fish vitellogenin on the growth of 

juvenile catfish, Clariasgariepinus(Burchell, 1822). Aquacult. Rep. 7:16–26. 

[19]Liu S, Zhang X, Zang X, Liu B, Arunakumara KKIU, Xu D, Zhang X. 2008. Growth, feed 

efficiency, body muscle composition, and histology of flounder (Paralichthysolivaceus) fed 

GH transgenic Synechocystis. Aquaculture 277: 78–82.  

[20]Liu Z Zh, Xu YL, Xu DW and Zhang PJ. 1999. Effects of exogenous growth hormone on 

muscle composition of flounder (Paralichysolivaceus). Mar. Sci. 5: 51–53 (in Chinese, 

with English abstract). 

[21]McLean, E and Donaldson, EM.1993. The Role of Growth Hormone in The Growth of 

Poikilotherms. In The Endocrinology of Growth, Development, and Metabolism in 

vertebrates. Edited by MP Schreibman, CG Scanes and PKT Pang. San Diego: Academic 

Press; pp. 43-71.   

[22]Moriyama S and Kawauchi H. 1990. Growth stimulation of juvenile salmonids by 

immersion in recombinant salmon growth hormone.Nippon SuishanGakkaishi56 (1):31-34. 

 [23]Moriyama S and Kawauchi H. 2001. Growth regulation by growth hormone and insulin-like 

growth factor-I in teleosts. Otsuchi Mar. Sci. 26:23-27 

[24]Munguti JM. Ogello EO.,2016. Aquaculture: A promising solution for food insecurity, 

poverty and malnutrition in Kenya. African Journal of Food, Agriculture, Nutrition and 

Development.;16(4):11331-11350. 

[25]Munro, H.N. and Fleck, A., 1966. Recent developments in the measurement of nucleic acids 

in biological materials. A supplementary review. Analyst, 91(1079), pp.78-88. 

[26]Myers SS, Smith M Golden CD, Seto KL, Dey MM, Chen OL, Gephart JA, Vaitla B, 

Allison EH.,2017. Does aquaculture support the needs of nutritionally vulnerable nations? 

Frontiers in Marine Science;4.                         

[27]Parameswaran, S., Selvaraj, C. and Radhakrishnan, S., 1974. Observations on the biology of 

Labeogonius (Hamilton). IndianJournal of Fisheries, 21(1), pp.54-75. 

[28]Peng,  C.and  Peter,  R.E., 1997  Neuroendocrine  regulation  of growth hormone  secretion 

and  growth in fish. Zool  Stud; 36: 79-89. 

[29]Perez-Sanchez, J.2000. The involvement of growth hormone in growth regulation, energy 

homeostasis and immune function in the gilthead sea bream (Sparusaurata): a short re 

view. Fish PhysiolBiochem, 22:135-144. 

[30]Peterson BC, Small BC, and Bosworth BG. 2004.Effects of bovine growth hormone 

(Posilac®) on growth performance, body composition, and IGFBPs in two strains of 

channel catfish.Aquaculture 232:651-663. 

[31]Pullin RS and McConell RH., 1982. The biology and culture of tilapias. Conference 

Proceeding. International Center for living Aquatic Resources Management. 

[32]Reinecke M, Björnsson BT, Dickhoff WW, McCormick SD, Navarro I, Power DM, 

Gutiérrez J. 2005. Growth hormone and insulin-like growth factors in Fish: Where we are 

and where to go. Gen.Comp.Endocrinol.142: 20–24 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 26, Issue 1, 2022, Pages. 1332 - 1346 

Received 08 November 2021; Accepted 15 December 2021.   
 
 

1346 
 
 

http://annalsofrscb.ro 

[33]Ricker, W.E., 1975. Computation and interpretation of biological statistics of fish 

populations. Bulletin of Fisheries Research Board of Canada, 191, pp.1-382. 

[34]Rousseau K and Dufour S., 2007. Comparative aspects of GH and metabolic regulation in 

lower vertebrates. Neuroendocrinology; 86:165-74. 

[35]Shamblott , M., Cheng, C., Bolt, D. and Chen, T. 1995. Appearance of insulin-like growth 

factor mRNA in the liver and pyloric ceca of a teleost in response to exogenous growth 

hormone. ProcNatl  AcadSci USA, 92:6943-6946.  

[36]Silverstein JT, Wolters WR, Shimizu M, and Dickhoff WW. 2000. Bovine growth hormone 

treatment of   channel catfish: strain and temperature effects on growth, plasma IGF-I 

levels, feed intake efficiency and body composition. Aquaculture 190:77–88.        

[37]Tsai H, Kuo J, Lou S, Kuo T.1994. Growth enhancement of juvenile striped mullet by 

feeding recombinant yeasts containing fish growth hormone. Prog Fish Cult; 56:7-12. 

[38]Weatherly, A.H. and Gill, H.S.,1987. Influence of hormones. In The biology of fish and its 

growth. London: Academic Press.      

[39]Yoichi Kurata
 
, Yayoi Kimura, Yuko Yamanaka, Akiyo Ishikawa, Hiroyuki 

Okamoto, TetsujiMasaoka, Hiroyuki Nagoya, Kazuo Araki, Shunsuke Moriyama, Hisashi 

Hirano, Tsukasa Mori.2012. Effects of growth hormone on Salmon pituitary proteome.J 

Proteomics, 16;75(6):1718-31. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Kurata+Y&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Kimura+Y&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Yamanaka+Y&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Ishikawa+A&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Okamoto+H&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Okamoto+H&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Okamoto+H&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Masaoka+T&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Nagoya+H&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Araki+K&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Moriyama+S&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Hirano+H&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Hirano+H&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Hirano+H&cauthor_id=22207156
https://pubmed.ncbi.nlm.nih.gov/?term=Mori+T&cauthor_id=22207156

