
 

~ 94 ~ 

International Journal of Fisheries and Aquatic Studies 2023; 11(3): 94-102 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

E-ISSN: 2347-5129 

P-ISSN: 2394-0506 

(ICV-Poland) Impact Value: 76.37 

(GIF) Impact Factor: 0.549 

IJFAS 2023; 11(3): 94-102 

© 2023 IJFAS 

www.fisheriesjournal.com 

Received: 15-02-2023 

Accepted: 22-03-2023 

 

Abiha Tarique 

Department of Zoology, Isabella 

Thoburn College, Lucknow, 

Uttar Pradesh, India 

 

Zainab khatoon 

Department of Zoology, Isabella 

Thoburn College, Lucknow, 

Uttar Pradesh, India 

 

Sunil P Trivedi 

Department of Zoology, 

University of Lucknow, 

Lucknow, Uttar Pradesh, India 

 

Vivek Kumar 

Department of Zoology, Isabella 

Thoburn College, Lucknow, 

Uttar Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Vivek Kumar 

Department of Zoology, Isabella 

Thoburn College, Lucknow, 

Uttar Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 
 

Effect of synthetic hormone, 17α-ethinylestradiol on 

hematological and biochemical parameters in fish 

Channa punctatus (Bloch.1793) 

 
Abiha Tarique, Zainab khatoon, Sunil P Trivedi and Vivek Kumar 

 
DOI: https://doi.org/10.22271/fish.2023.v11.i3b.2814  
 
Abstract 
Environmental Protection includes programs that are aimed to reducing risks to the environment from 

hazardous materials and chemical wastes. Nowadays, 17α-ethinylestradiol, a synthetic estrogen, has 

become one of the most commonly used active ingredients for oral contraception, interfere with the 

normal functioning of endocrine systems, thus affecting reproduction and development in wildlife. The 

fresh water food fish, Channa punctatus, was selected as the test animal to perform the desired 

experimental work. The physio-chemical parameters (Temperature, pH, DO, CO2, and Hardness) of test 

medium, hematological (WBC, RBC, Hb, PCV, MCV, MCH, and Platelet) and biochemical (Total 

protein, AST, ALT, ALP, Urea and Creatinine) parameters of the fish were analysed. Channa punctatus 

was exposed to three different concentrations of 17α-ethinylestradiol (5, 10 and 20 ng/L), along with a 

control group for 28 days and their samples were collected at an interval of 7, 14, 21 and 28 days. Result 

shows that hematological parameters- RBC, Hb, PCV, MCV, MCH and Platelet were found significantly 

decreased and WBC significantly increased and the biochemical parameters- AST, ALT, ALP and Urea 

were found significantly increased while, Total protein and Creatinine showed insignificant differences 

on exposure to 17α-ethinylestradiol. Therefore, the study stated that 17α-ethinylestradiol produce an 

adverse effect in hematological and biochemical parameter which might affect normal physiology and 

immunity of fish. 

 

Keywords: 17α-Ethinylestradiol, Channa punctatus, hematological parameters, biochemical parameters 

 

1. Introduction 

A group of physiologically active chemicals known as steroid hormones share a cyclopentan-

o-perhydrophenanthrene ring. Natural steroids produced by the adrenal cortex, testis, ovary, 

and placenta in both humans and animals include progesterone, glucocorticoids, 

mineralocorticoids, androgens, and estrogens (Porcu et al., 2016) [2]. Estrogens, which mostly 

impact women and are made up of estradiol, estrone, and estriol, are crucial for preserving the 

health of the brain, breasts, and reproductive systems. The two main sex hormones used in fish 

aquaculture are androgens and estrogens, which may either be natural (Found in nature) or 

synthetic (produced in a lab). Additionally, it has been shown that synthetic estrogens, which 

are extensively used in contraceptive and other pharmaceutical purposes, infiltrate the aquatic 

environment via effluent discharges from sewage treatment facilities (Blackwell et al., 2014; 

Patel et al., 2019; Kiyama & Wada-Kiyama, 2015; Yu et al., 2019) [3-6]. These might change 

how hormone systems normally operate, which would have an impact on how animals 

reproduce and grow (U.S. Department of Labour, Maniquue, 1998). The primary estrogens 

and contraceptives that are dangerous to aquatic life are 17-estradiol (E2), estrone (E1), estriol 

(E3), 17α-ethynylestradiol (EE2), and mestranol (MeEE2) because of their propensity to alter 

the endocrine system. It is anticipated that the effects of EE2, which was created particularly to 

interfere with human reproduction through an estrogen receptor-mediated mode of action 

(MOA), would be similar to those shown in mammalian systems on aquatic species. 

According to a 2007 study by Notch et al., EE2 is a potent inducer of the growth of hepatic 

tumours and may have co-carcinogenic effects by hindering an organism's capacity to repair 

DNA adducts via NER mechanisms.  
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The main DNA repair route for eradicating various damages 

brought on by bulky adduct-forming mutagens is nucleotide 

excision repair (NER) (Notch et al., 2007) [9]. The quantitative 

study verified that male zebrafish exposed to 100 ng/L EE2 

saw a considerable reduction in the transcript levels of 

multiple hepatic NER genes. Observable biochemical and 

histological abnormalities of the liver, gonads, and kidneys, 

adjustments to the reproductive process and development, and 

behavioural changes are only a few effects of this endocrine 

system destabilisation (da Cunha et al. 2016) [10]. 

Fish are particularly prone to physical and chemical changes, 

which could be seen in their blood components. Fish exposed 

to chemicals may have an increase or reduction in their 

hemological levels. The significant role that hemato-

biochemistry plays in clinical disease is one of the reasons 

why fish physiological research in this field is promising. 

Hemato-biochemical analyses provide useful diagnostics to 

assess the health condition of species of cultivated fish (Fazio, 

2019) [11]. In particular, blood indices are thought to be the 

most important physiological indicators for analysing fish 

stress reactions (Seibel et al., 2021) [12]. Understanding the 

hemato-biochemical alterations that occur in fish raised in 

intensive environments might enhance production, fish 

welfare, and the standard of aquaculture practises (Fazio, 

2019; Uiuiu et al., 2021) [11, 13]. 

Fish hematological characteristics are crucial for determining 

the state of their health. However, the primary causes of the 

change in fish's hematological parameters include food 

composition, metabolic adaptability, and fluctuations in fish 

activity (Alhadi Ighwela et al., 2012) [14]. Hematological 

indices may tell you a lot about a fish's ability to transport 

oxygen, immune system, illness risk, stress level, nutritional 

state, and other factors. The levels of the red blood parameters 

(Ht, Hb, RBC, and MCV) might change during stress. Studies 

on fish blood parameters are crucial for determining 

characteristics related to their physiologic capability (Wells et 

al., 2005) [15], and they are also an essential tool for assessing 

their immune systems (Tavares-Dias & Moraes, 2007) [16]. 

Fish biochemical markers are vulnerable to possible 

accumulation-related negative consequences. The activity of 

several enzymes is thought to be sensitive biochemical 

markers that may be used to detect toxicants in water before 

they have a chance to harm fish (Gül et al., 2004) [17]. It is 

thought that measuring certain enzymes, such as lactate 

dehydrogenase (LDH) and aspartate alanine aminotransferase 

(AST, ALT), might help assess pollution levels during long-

term exposure (Younis et al., 2012) [18]. 

Determining the degree to which drugs evaluated at 

ecologically relevant doses interact with the endocrine system 

and consequently have negative consequences is a key aim of 

endocrine disruption research. In this investigation, test fish 

were used to investigate how 17α-ethinylestradiol affected 

their health using biochemical and hematological markers. 

 

2. Materials and Methods  

2.1 Test Chemical 

Compounds with a purity of >98% were employed to produce 

17α-ethinylestradiol (EE2) (manufactured by SIGMA-

ALDRICH, Co., 3050 Spruce Street, St. Louis, MO 63103, 

USA; 314-771-5765). On the basis of prior work by Kidd et 

al., 2007, test solutions were prepared by adding EE2 to 

ethanol (purity of 99.9%) to create defined stock solutions at 

each test concentration (0, 5, 10, and 20 ng/L). 

 

2.2 Test specimen 

A total of 120 healthy Channa punctatus fish, with a mean 

initial weight of 30±5 g and a length of 14±2 cm, were 

obtained from the local lentic aquatic habitat of Lucknow, 

India. They were randomly placed into four aquaria, each 

holding 100 litres of water, and allowed to acclimatise to the 

laboratory environment for fifteen days prior to the 

experiment. 

 

2.3 A test-based setup 

The experiment was set up at in department of Zoology, 

University of Lucknow, India. Four (4) groups were used in 

the experiment, with group 1 acting as the control and group 

2, 3, and 4 being exposed to EE2 of 5, 10, and 20 ng/L, 

respectively. Samples were taken at intervals of 7, 14, 21, and 

28 days during the course of the exposure, which lasted 28 

days. After the required exposure period had elapsed, three 

fish from each group were sampled; they were then 

anaesthetized with 0.1% (v/w) diethyl ether and had blood 

drawn. With the help of a 21-gauge needle and a 2-ml 

disposable syringe, blood was drawn from the caudal 

peduncle. Heparinized tubes were used to collect the blood 

samples (Wintrobe, 1934) [20] (HO et al., 1947) [21]. Two drops 

of heparin were added to every 5 millilitres of blood (Hesser, 

1960). The sample was then thoroughly and gently mixed. 

 

2.4 Hematological Examination 

2.4.1 Total RBC and WBC count 

Using an updated Neubaur's hemocytometer, the total number 

of RBC, total red blood cells, and total white blood cells were 

counted (Shah & Altindag, 2004) [23]. 

 

2.4.2 Hematocrit and haemoglobin estimation 

The cyanmethemoglobin method was used to measure 

haemoglobin using the haemoglobin test kit from 

DIAGNOVA, Ranbaxy, India. The methods developed by 

Blaxhall & Daisley, in 1973 [24] were used to calculate 

hematocrit. 

 

2.4.3 Corpuscular values 

A common formula was used to calculate the MCV, MCH, 

and MCHC. 

 

MCV (fl) = Hematocrit/Red Blood Cell x 10; 

MCH (pg) = Hemoglobin(g/dl)/ Red Blood Cell × 10  

 

2.4.4 Platelets 

Platelet tests can be ordered on their own, but they are usually 

done as part of a larger blood test called a complete blood 

count (CBC), which checks the number and size of WBC, 

RBC, and PLT. A vein was sampled for blood for both tests. 

A PLT test requires no fasting or additional preparation. 

 

2.5 Test for Liver Function 

The health of the liver of Channa puntatus was evaluated 

using the following liver function assays: 

 

2.5.1 Estimation of total protein 

The technique of Lowry et al. (1951) was used to estimate the 

total protein content. As a benchmark, bovine serum albumin 

was employed. 

 

2.5.2 Determination of Alanine Aminotransferase (ALT), 

Aspartate Aminotransferase (AST), and Alkaline 
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Phosphatase (ALP) 

Bergmeyer et al. (1986) [26] assessed the activity of the 

enzymes alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), and alkaline phosphatase (ALP). The 

ALT, AST, and ALP enzyme activities were measured in 

IU/L of serum. 

 

2.6 Test for Kidney Function 

To assess the renal health of Channa puntatus, the following 

tests of kidney function were performed: 

  

2.6.1 Determination of Urea 

Utilising the Nesselerization approach, which was discussed 

in Aitken et al. (2003) [27], urea was determined. In the 

presence of Fe3+ ions and thiosemicarbazide at 100 °C, urea 

contained in blood immediately interacts with diacetyl 

monoxide to generate a red-coloured salt complex in an acidic 

solution, which is detectable at blue-green wavelengths (520–

540 nm). 

 

2.6.2 Determination of Creatinine  

The Jaffe spectrophotometric approach, which was reported in 

Aitken et al. (2003) [27], was used to measure creatinine. At a 

wavelength of 340 nm, serum creatinine was measured and 

expressed in mg dL-1. 

 

2.7 Statistical Analysis 

The Duncan Multiple Range Test (DMRT) (Duncan, 1955) 
[28] was used to assess differences between individual means, 

and the data were analysed using SPSS 26 window version. 

Data gathered from the experiment were subjected to an 

analysis of variance (ANOVA) test. A difference was deemed 

significant at a (P >0.05). The physiochemical parameters 

were examined in accordance with APHA et al.'s (2017) [1] 

research.  

 

3. Results 

3.1 Physiochemical Conditions 

During this study, the following physico-chemical properties 

of the water in the aquariums that had been treated with 17α-

ethinylestradiol were found with in limit and suitable for fish 

survival (APHA et al. 2017) [1]. Water temperature was 25.5 

to 27.5 °C; dissolved oxygen was 5.97 to 6.98 mg/L; pH was 

6.9 to 7.4; CO2 was 23.6 to 29.4 mg/L; and hardness was 170 

to 180 mg/L. 

 

3.2 Hematological variables 

The packed cell volume (PCV) values for groups 2, 3, and 4 

were substantially (P < 0.05) decreased from group 1 

(control), with values ranging from 6.2±0.15 to 2.1±0.14, 

according to the hematological results of this study. 

Haemoglobin estimation for the control, group 1, and group 2 

showed a substantial decrease, with values ranging from 

11.3±0.53 to 9.1±0.54. Red Blood Cell (RBC) levels in 

groups 2 and 3 indicated a significant difference (P < 0.05), 

with group 1 obtaining the highest values (2.23±0.16 to 

2.23±0.15) and group 4 obtaining the lowest values 

(0.76±0.15 to 0.67±0.14). 

White blood cells (WBC) in groups 2, 3, and 4 differed 

significantly (P < 0.05) from those in group 1 (the control). 

The highest value was achieved in group 4 (20 ng/L) 

following a 28-day exposure period, ranging from 60.40±1.5 

to 71.20±1.4, and the lowest value was obtained in group 1 

(30.90±1.5) which differed significantly (P < 0.05). Groups 2, 

3, and 4 had significantly different platelet (PLT) contents 

from group 1 (P< 0.05). (control). Compared to other 

treatments, the blood platelets in the control experiment 

(Group 1) were higher. When compared to group 1, the mean 

corpuscular haemoglobin (MCH) of groups 2 and 3 

significantly differs (P< 0.05) from the control. The MCH 

results from the other treatments differed significantly (P < 

0.05) and ranged from 50.5±1.66 (group 1) to 39.8±1.56 to 

36.4±1.45 (group 4), respectively. Group 1 had the highest 

mean corpuscular volume (MCV) (97.5±3.64), while group 4 

had the lowest MCV (48.4±2.56 to 37.6±2.45). Table 1 shows 

the mean values recorded for each parameter. 

 

3.3 Biochemical parameters  

3.3.1 LFT: Liver Function Test 

In order to assist the metabolism of xenobiotics and other 

macromolecules, the transaminases (AST and ALT) and ALP 

control physiological activities. As a result, changes in their 

activities serve as markers to show the integrity of these 

organs in organisms and enable direct detection of 

impairments to the functioning of the liver and kidneys. As a 

result, we also looked at the enzyme activity (IU/L) of ALT, 

AST, and ALP in serum samples from Channa punctatus fish 

exposed to malathion at 7, 14, 21, and 28 days. In fish serum 

exposed to EE2, it was shown that the transaminases' and the 

ALP enzymes' activity decreased with time. Additionally, the 

enzyme activity in the malathion-exposed fish serum 

decreased considerably (P > 0.05 DMRT) in the following 

order: AST > ALT > ALP compared to the controls. 

Compared to controls, the AST activities in fish serum are 

increased. Groups 2, 3, and 4's AST were substantially 

different from group 1's (the control group) (P < 0.05). 

Following a 7-day exposure period, the maximum value was 

obtained in group 2 (05 ng/L EE2), ranging from 394.78±1.82 

to 266.01±1.79, while the lowest value was obtained in group 

1 (211.75±1.85). The ALT also varied considerably (P < 0.05) 

from those in group 1 (the control) in groups 2, 3, and 4. 

Following a 7-day exposure period, group 2 acquired the 

highest value (05 ng/L), ranging from 34.47±1.78 to 

17.93±1.73, while group 1 received the lowest value, 

9.79±1.75. Similar to this, after a 28-day exposure period, 

ALP in group 2 (05 ng/L EE2) was measured at 9.80±0.38, 

the highest value, and at 3.02±0.36, the lowest. Following a 

28-day exposure period, total protein activity levels in fish 

serum likewise increase by 4.74±0.24 in group 2 (05 ng/L 

EE2) compared to the control of 3.20±0.25. The lowest value 

was reached in group 3 by exposure, which was 2.74±0.24 

compared to the unexposed (control) fish. 

 

3.3.2 KFT: Kidney Function Test 

After 7, 14, 21, and 28 days of EE2 exposure, the renal 

function test was performed on blood samples of Channa 

punctatus fish to ascertain the physiological harm done to the 

kidneys. After 7 days of exposure, there was a decrease in 

urea (mg/dL), from 15.27±0.72 (group 1) to 11.84±0.68 

(group 4), which was the greatest, and an increase in 

creatinine (mg/dL), from 0.31±0.02 (group 1), which was the 

lowest, to 0.37±0.02 (group 4), which was the highest. 

Following a 14-day exposure, there was a significant (P < 

0.05, DMRT) decrease in urea, from 15.35±0.75 (group 1) to 

8.86 0.75, and although an increase in creatinine, from 

0.36±0.04 (group 2) to 0.47±0.03 (group 4), which was 

insignificant compared to the controls, who were at 0.31±0.02 

(P < 0.05, DMRT). Urea levels decreased from 8.03±0.68 
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(group 2) to 5.11±0.63 (group 4) during the exposure of 21 

days, compared to 15.27±0.66 in the control group, but 

creatinine levels increased from 0.48±0.03 (group 2) to 

0.53±0.04 (group 4). Nevertheless, after 28 days of exposure, 

their levels remained lowered, with urea levels decreased 

from 5.51±0.73 in group 2 to 4.35±0.79 in group 4 as 

compared to control values of 15.27±0.75 and creatinine from 

0.57±0.05 in group 4 as compared to 0.31±0.04 in group 2. 

 

4. Discussion 

Toxins that affect how blood is formed can be tracked using 

hematological indicators in the blood. Fish exposed to 17α-

ethinylestradiol showed a substantial decrease in their 

hematological markers (P > 0.05). Anemia and a decline in 

RBC values have been noted in fish like Salvalinus fontinalis 

(Holcombe et al., 1976) [29]. Even though there is enough 

oxygen in the water, fish will not be able to take in much of it 

because of their low erythrocyte counts. Fish will 

consequently get anoxia (a lack of oxygen). Fish with 

anaemia may have lower values for all red blood cell markers 

(Witeska et al., 2015) [30]. The condition of the fish has been 

evaluated using hematological parameters. Nonetheless, 

hematological indicators of the fish's nutritional condition and 

general health have been said to be reliable (Katalay & 

Parlak, 2004) [31], as they indicate the nutritional status and 

overall health of the fish (Akinrotimi et al., 2012) [32]. The fall 

in Ht and Hb of the fish after MT delivery may indicate that 

their condition has worsened as a result of the androgen 

therapy (AS & J, 2013) [33]. According to Joshi et al., 2002 
[34], fish may be less able to increase their activity to fulfil 

sporadic needs if their haemoglobin levels are lower. 

Granulocytes, monocytes, lymphocytes, and thrombocytes are 

the main types of white blood cells (WBCs), which have the 

main roles in immunological response, defence against 

infection, and defence against invading species. The 

differential WBC count in the current study showed a 

marginal increase in WBCs but a marked increase in 

neutrophils and a marked decrease in lymphocytes. This 

increase in WBCs in the circulatory system led to a higher 

survival rate for the experimental fish, and these findings are 

consistent with (Davis et al., 2008) [35] findings. The study's 

decreased hematological parameter values for the treated fish 

indicated that the treated fish's physiological functions were 

impacted. 

The function of the liver was examined using the biomarkers 

AST, ALP, and ALT. According to Hadi et al., 2009 [36], 

those enzymes are plasma non-functional enzymes that are 

often found in the cells of the liver, heart, gills, kidneys, 

muscle, and other organs. According to Verma et al., 1981 
[37], these enzymes are also thought to be significant in 

determining the health of the liver and several other organs. In 

this research, 17α-ethinylestradiol treatment in Channa 

punctatus led to a significant reduction in AST, ALT, and 

protein levels as well as an increase in ALP when compared 

to the control group. By regulating the transfer of amino 

group function from alpha-amino acids to alpha-keto acids, 

the ALT and AST enzymes are considered markers of liver 

health and function by Kumar Rupesh et al. (2011) [38] and 

Hassaan et al. (2014) [39]. Animal blood contains significant 

levels of ALT and AST, which are mostly generated when 

liver cells are damaged. The ALT and AST enzyme activities 

in the present research were considerably elevated by the EE2 

therapy, notably in group 2 concentrations of 394.78±1.82 

and 34.47±1.78, respectively. The movement of various 

substances, the body's defence against pathogenic agents, 

osmotic control, and other processes all depend on serum 

proteins (Rudneva & Kovyrshina, 2011) [40]. In many illness 

states, the ability for protein synthesis is reduced, which also 

lowers protein absorption or protein loss by haemodilution 

(Patriche et al., 2009; Patriche et al., 2011) [41, 45]. The highest 

observed total protein levels in the present investigation were 

4.74±0.24 (group 2), and the lowest were 2.96±0.25 (group 

4). 

Creatinine and urea are nitrogenous metabolic byproducts. 

The main byproduct of dietary protein and tissue protein 

turnover is urea. According to Borges et al. (2005) [43], a high 

blood urea content is likely an indication of stress linked to a 

rise in cholesterol. A normal urea level is greater than 7.1 

mg/dL or less than 1.8 mg/dL. An abnormal urea level 

indicates renal illness, gastrointestinal haemorrhage, and 

congestive heart failure. Utilising a variety of in vivo and in 

vitro techniques, urea and creatinine have been used as 

significant indicators for the assessment of chemical effects 

on the kidney (M. E. Davis & Berndt, 1994) [44]. Muscle 

creatine catabolism results in creatinine. A dramatic change in 

the normal creatinine level may signal a urinary tract 

blockage, kidney failure, dystrophy, decreased blood supply 

to the kidneys, or prerenal azotemia, among other disorders 

that affect the kidneys or muscles. 
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Table 1: Mean value of Hematological Parameters of Channa punctata exposed to 17α-ethinylestradiol for 28 days 
 

Parameters Exposure period (days) Group 1 Control Group 2 5 ng/l Group 3 10 ng/L Group 4 20 ng/L 

RBC (106/m-3) 

7 days 2.23±0.16 1.95±0.15 1.58±0.14 0.76±0.15 

14 days 2.23±0.13 1.85±0.14 1.43±0.15 0.72±0.14 

21 days 2.23±0.13 1.78±0.15 1.31±0.16 0.69±0.16 

28 days 2.23±0.15 1.67±0.14 1.23±0.14 0.67±0.14 

Hb (g/100ml) 

7 days 11.3±0.53 9.8±0.55 8.8±0.45 7.9±0.53 

14 days 11.2±0.33 9.5±0.54 8.4±0.53 7.3±0.45 

21 days 11.2±0.53 9.3±0.55 8.1±0.56 6.7±0.55 

28 days 11.2±0.54 9.1±0.54 7.8±0.45 6.3±0.54 

WBC (103 m-3) 

7 days 30.90±1.5 41.40±1.5 52.60±1.4 60.40±1.5 

14 days 30.60±1.3 43.40±1.4 54.40±1.5 63.60±1.4 

21 days 30.60±1.3 47.70±1.5 56.40±1.6 67.30±1.6 

28 days 30.60±1.5 51.30±1.4 59.40±1.4 71.20±1.4 

PLT (9×103/mm3) 

7 days 204±6.6 194±5.5 178±5.4 165±5.5 

14 days 206±6.3 175±5.4 161±5.5 155±5.4 

21 days 207±6.3 156±5.5 141±5.6 135±5.6 

28 days 209±6.5 137±5.4 123±5.4 113±5.4 

Hematocrit (PCV) (%) 

7 days 6.2±0.15 5.3±0.14 4.2±0.12 3.1±0.16 

14 days 6.1±0.13 5.1±0.14 3.9±0.15 2.8±0.14 

21 days 6.1±0.13 4.8±0.15 3.7±0.16 2.6±0.16 

28 days 6.1±0.15 4.6±0.14 3.1±0.14 2.1±0.14 

MCH (pg) 

7 days 50.5±1.66 48.5±1.55 43.8±1.45 39.8±1.56 

14 days 50.5±1.33 46.4±1.45 42.2±1.65 38.6±1.45 

21 days 50.5±1.33 45.2±1.56 41.5±1.66 37.2±1.56 

28 days 50.5±1.55 44.7±1.54 40.2±1.45 36.4±1.45 

MCV (fl) 

7 days 97.5±3.64 75.1±2.55 57.7±2.45 48.4±2.56 

14 days 97.5±3.33 71.3±2.45 53.8±2.55 42.3±2.45 

21 days 97.5±3.33 66.9±2.54 51.1±2.66 39.6±2.36 

28 days 97.5±3.55 64.2±2.54 48.2±2.54 37.6±2.45 
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Graphs 1: Shows changes in Hematological Parameters of Channa punctata exposed to 17α-ethinylestradiol for 28 days 

 
Table 2: Mean value of Biochemical Parameters (LFT) of Channa punctata exposed to 17α-ethinylestradiol for 28 days 

 

Parameters Exposure period (days) Group 1 Control Group 2 5 ng/l Group 3 10 ng/L Group 4 20 ng/L 

AST (U/L) 

7 days 211.75±1.85 394.78±1.82 369.25±1.82 257.75±1.78 

14 days 211.75±1.75 317.82±1.73 314.73±1.73 238.07±1.75 

21 days 211.75±1.46 266.31±1.63 276.15±1.63 222.26±1.73 

28 days 211.75±1.75 266.01±1.79 229.60±1.79 216.18±1.75 

 

ALT (U/L) 

7 days 9.79±1.75 34.47±1.78 25.66±1.82 24.26±1.78 

14 days 9.79±1.76 31.68±1.62 21.15±1.73 20.27±1.75 

21 days 9.79±1.46 23.81±1.58 18.11±1.63 17.9±1.73 

28 days 9.79±1.75 17.93±1.73 13.50±1.79 11.36±1.75 

 

ALP (U/L) 

7 days 3.02±0.36 7.19±0.38 5.42±0.32 4.87±0.38 

14 days 3.02±0.35 8.69±0.32 6.47±0.33 5.88±0.35 

21 days 3.02±0.36 8.94±0.33 7.03±0.33 5.94±0.33 

28 days 3.02±0.35 9.80±0.38 7.79±0.39 6.43±0.35 

 

Total Proteins 

7 days 3.20±0.25 3.74±0.28 3.61±0.24 3.83±028 

14 days 3.20±0.25 3.97±0.26 3.01±0.23 2.96±0.25 

21 days 3.20±0.26 4.63±0.28 2.74±0.24 3.37±0.27 

28 days 3.20±0.25 4.74±0.24 2.53±0.29 3.51±0.25 
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Graphs 2: Shows changes in Biochemical Parameters (LFT) of Channa punctata exposed to 17α-ethinylestradiol for 28 days 

 
Table 3: Mean value of Biochemical Parameters (KFT) of Channa punctata exposed to 17α-ethinylestradiol for 28 days. 

 

Parameters Exposure period (days) Group 1 Control Group 2 5 ng/l Group 3 10 ng/L Group 4 20 ng/L 

Urea 

 

7 days 15.27±0.72 13.21±0.78 12.20±0.72 11.84±0.68 

14 days 15.35±0.75 11.43±0.72 10.23±0.73 8.86±0.75 

21 days 15.27±0.66 8.03±0.68 07.96±0.63 5.11±0.63 

28 days 15.27±0.75 5.51±0.73 04.04±0.79 4.35±0.79 

 

Creatinine 

 

7 days 0.31±0.02 0.31±0.03 0.35±0.02 0.37±0.02 

14 days 0.31±0.03 0.36±0.04 0.42±0.04 0.47±0.03 

21 days 0.31±0.04 0.39±0.03 0.48±0.03 0.53±0.04 

28 days 0.31±0.04 0.43±0.03 0.52±0.05 0.57±0.05 

 

  
 

Fig 3: Graphs shows changes in Biochemical Parameters (KFT) of Channa punctata exposed to 17α-ethinylestradiol for 28 days 
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5. Conclusion 

Chemicals used to improve commerce, agriculture, medicine, 

and even the most basic home comforts could have a negative 

effect on human and environmental health when they are 

made, used, and thrown away. Because using steroid 

hormones pollutes water supplies in a big way, it has become 

a controversial topic in pharmaceutical and personal care 

products (PPCPs), animal husbandry, and raising cattle. But 

studies have shown that the technology most wastewater 

treatment plants use to get rid of steroids and hormones is not 

good enough. As a result, these potentially dangerous 

substances may infiltrate groundwater and occasionally 

surface water. Our findings contribute to a better 

understanding of the physiochemical, hematological and 

biochemical characteristics of the fish Channa punctatus. 

Hematological and biochemical characteristics are 

acknowledged as a crucial tool for observing changes in water 

quality as well as fish health. According to our findings, it is 

clear that eating fish has a physiological impact on humans, 

and hematological and biochemical measurements are helpful 

instruments for identifying this. 
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