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Abstract 
In the present study, effects of various concentrations of ethephon exposures on days 7, 14, 21 and 28 for 

many serum biochemical parameters in the freshwater teleost fish, Pethia conchonius were investigated. 

The 96h LC50 value of ethephon was estimated by using log-dose probit regression line method. On the 

basis of LC50 value, the sub-lethal concentrations were determined as 6.40 and 12.81 mgl-1 which is 

1/10th and 1/15th of LC50 respectively. Well acclimated fishes from both control and treated group were 

sacrificed after 7, 14, 21 and 28 days and blood samples were collected. Various biochemical parameters 

such as serum total protein, serum albumin, serum globulin, and serum glucose has been studied as 

diagnostic tools. In general significant effects (p<0.05) from different concentrations and time of 

exposure were observed in exposed fishes. It was found that significant alterations in all the biochemical 

parameters were dose dependant as well as duration dependent. Results indicated that serum albumin, 

serum globulin and serum total protein decreased significantly where as serum glucose increased with 

increase in ethephon concentration and time of exposure when compared with control groups.   
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Introduction 
Ethephon [(2-chloroethyl) phosphonic acid] (ETF) is a major plant growth regulator (PGR) 

that promotes fruit ripening, abscission, flower induction, and other responses by releasing 

ethylene gas, a natural plant hormone [24, 7, 11, 28] which spontaneously decomposes at 

physiological pH [33]. In India, it is being extensively used to accelerate the post-harvest 

ripening of bananas, mangoes, pineapples etc. Unlike, other four classes of plant hormones, 

ethylene diffuses easily through the air from one plant to another and its residual effect in soils 

remains and come to the aquatic environment during rainy period [27]. The rosy barb, Pethia 

conchonius, a member of family cyprinidae has a short life span and produces great numbers 

of big, transparent eggs that are fertilized externally. It is native to rivers and fast flowing 

streams of Afghanistan, Pakistan, India, Nepal and Bangladesh and is now very popular with 

aquarists throughout the world [1]. It is, therefore, becoming a potential experimental model 

fish for biological and biotechnological research. In fact, this fish has been used as a model for 

clinical toxicology/phycology trials [9], genetics [29] developmental biology and fish behaviour 

[15, 1].  

In addition, as evidenced by our previous study [32], rosy barbs proved to have a high 

sensitivity to agrochemicals and therefore selected as a potential model fish for this study. 

However, little information is available about the serum biochemical effects of ethephon to 

fish. The aim of this study was to investigate the serum biochemical parameters of toxicity of 

ethephon to evaluate the extent of tissue damage in rosy barbs. 

 

2. Materials and Methods 

2.1 Chemicals  
Ethephon used in the experiments was purchased from local agriculture fertilizer shop in 

Ratnagiri. All other chemicals were analytical reagents.  
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2.2 Animals and treatments  
Adult rosy barbs Pethia conchonius (Average body weight 

2.55 ± 0.03 g) obtained from a local fish dealer were 

maintained in dechlorinated water at 25±1ºC. The fishes were 

fed twice in every 24 h with commercial feed and 

acclimatized for two weeks before exposure to the test 

pesticide. 

A stock solution of the chemical was prepared having the 

strength of 1000 mgl-1 by adding the known quantity of 

pesticide in 1000 ml distilled water. Calculated amount of 

stock solution was added to the water and mixed thoroughly 

to arrive at a required level of working concentrations. 

 

2.3 Lethal toxicity (LC50) study  
Lethal toxicity (LC50) study was carried out by following the 

standard guidelines of EPA/ROC (1998). To determine the 

LC50 of ethephon in rosy barb for 96 h by probit analysis 

method [8]. A total of 20 rosy barbs per group were exposed to 

the concentrations of ethephon in 40 litre glass tanks having 

dechlorinated water for 96 h. Ethephon was always freshly 

dissolved in appropriate volume of water as a stock solution, 

and added immediately into the test solutions. After every 24 

h, the dead animals were removed and the surviving ones 

were recorded.  

 

2.4 Sublethal Experiment  
During sublethal exposures for a period of 28 days two 

concentrations were selected i.e. 1/10th and 1/5th of LC50, such 

as 6.40 and 12.81 mgl-1. At the end of every seven days 

exposure periods i.e. 7th, 14th, 21st and 28th days, ten 

fingerlings were sacrificed for serum biochemical analysis 

such as serum albumin, serum globulin, serum glucose and 

serum protein. 

 

2.5 Blood collection and serum separation 

The blood was collected from their cut caudal vein in to a 

plain sterilized glass centrifuge tubes. For the separation of 

serum blood was allowed to clot in the tubes and then 

centrifuged at 2500 rpm for 30 minutes. The supernatant 

(serum) was separated and used for estimation of various 

biochemical parameters such as serum albumin, serum 

globulin, serum glucose and serum protein. 

 

2.6 Methods of biochemical estimations 

Serum protein was estimated by Biuret method [23], albumin 

was estimated by Bromocresol green binding method [5] and 

serum glucose was estimated by the method as per Nelson 

(1944). 

 

2.7 Statistical Analysis:  
The LC50 value was estimated by probit analysis method [8]. In 

the sublethal testing, significance of differences was tested 

using one way ANOVA (Analysis of variance). Duncan 

multiple range test was used to check the significant 

differences (P<0.05) among the control and treatments. 

 

3. Results  

3.1 Experiment 1: Lethal toxicity (LC50) experiment  
Initially, a range finding test was conducted to ascertain the 

range of ethephon pesticides to be selected in the definitive 

test. During the trial, the test animals were exposed to a broad 

range of concentration on logarithmic scales (0, 0.001, 0.01, 

0.1, 1.0, 10.0, and 100 mgl-1). In narrow-range finding test of 

ethephon on rosy barb, the mortality percentage between 10% 

to 100% was considered. The results of 96 h median lethal 

concentration value for rosy barb was calculated and 

presented in Fig. 1. The LC50 value of ethephon for rosy barb 

was found to be 64.034 mgl -1 at 96 h. 

 

3.2 Experiment 2: Sublethal experiment 
In Sublethal experiment, two concentrations such as 6.40 and 

12.81 mgl-1 was selected i.e. 1/10th and 1/5th of LC50 for a 

total period of 28 days. Sublethal effect of ethephon pesticide 

on serum parameters of rosy barb, Pethia conchonius is given 

in Fig. 2, 3, 4, 5 and the details are as follows;  

 

3.2.1 Serum Albumin 

The data of serum albumin (gdl-1) in rosy barb fishes on 

exposure to sublethal concentrations of ethephon are 

presented in Fig. 2. In control group serum albumin values 

were 2.08±0.03, 2.08±0.03, 2.08±0.03 and 2.08±0.03 on 7th, 

14th, 21st and 28th day respectively. In 6.40 mgl-1 (1/10th 

concentration of LC50), the serum albumin values were from 

1.59±0.04 on 7th day to 1.56±0.03 on 14th day, 1.55±0.04 on 

21st day and 1.56±0.02 on the 28th day. In higher 

concentration of 12.81 mgl-1 (1/5th concentration of LC50), the 

serum albumin values were 1.39±0.04, 1.33±0.03, 1.22±0.02 

and 1.17±0.03 on 7th, 14th, 21st and 28th day respectively. 

ANOVA showed a significant decrease in serum albumin 

values on 7th, 14th, 21st and 28th day when exposed to sublethal 

concentrations of ethephon as compared to control (p<0.05). 

Compared to the fishes exposed to 12.81 mgl-1 concentration 

(1/5th of LC50), the serum albumin values were significantly 

higher in fishes exposed to 6.40 mgl-1 (1/10th of LC50) 

(p<0.05). 

 

3.2.2 Serum Globulin 

The data of serum globulin (gdl-1) in rosy barb fishes on 

exposure to sublethal concentrations of ethephon are 

presented in Fig. 3. The serum globulin values in control 

groups were 5.34±0.07, 5.33±0.02, 5.32±0.04 and 5.31±0.01 

on 7th, 14th, 21st and 28th day respectively. In 6.40 mgl-1 (1/10th 

concentration of LC50), the serum globulin values were from 

4.46±0.03 on 7th day to 4.16±0.03 on 14th day, 4.06±0.06 on 

21st day and 3.70±0.07 on the 28th day. In higher 

concentration of 12.81 mgl-1 (1/5th concentration of LC50), the 

serum globulin values were 4.17±0.03, 3.77±0.08, 3.15±0.05 

and 2.76±0.07 on 7th, 14th, 21st and 28th day. ANOVA showed 

a significant decrease in serum globulin values on 7th, 14th, 

21st and 28th day when exposed to sublethal concentrations of 

ethephon as compared to control (p<0.05). Compared to the 

fishes exposed to 12.81 mgl-1 concentration (1/5th of LC50), 

the serum globulin values were significantly higher in fishes 

exposed to 6.40 mgl-1 (1/10th of LC50) (p<0.05). 

 

3.2.3 Serum Glucose 

The data of serum glucose (gdl-1) in rosy barb fishes on 

exposure to sublethal concentrations of ethephon are 

presented in Fig. 4. The serum glucose values recorded in 

control groups were 44.18±0.50, 44.25±0.48, 44.08±0.41and 

43.87±0.37 on 7th, 14th, 21st and 28th day respectively. In 6.40 

mgl-1 (1/10th concentration of LC50), the serum glucose values 

were from 47.85±0.39 on 7th day to 51.83±1.66 on 14th day, 

57.64±1.80 on 21st day and 63.37±1.10 on 28th day. In 

concentration of 12.81 mgl-1 (1/5th of LC50), the serum 

glucose values were 54.13±0.54, 68.74±0.38, 82.73±2.07 and 

98.33±0.95 respectively on 7th, 14th, 21st and 28th day. 

ANOVA showed a significant increase in serum glucose 
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values were on 7th, 14th, 21st and 28th day when exposed to 

sublethal concentrations of ethephon as compared to control 

(p<0.05). Compared to the fishes exposed to 12.81 mgl-1 

concentration (1/5th of LC50), the serum glucose values were 

significantly lower in fishes exposed to 6.40 mgl-1 (1/10th of 

LC50) (p<0.05). 

 

3.2.4 Total blood or Serum protein 

The data of serum protein (gdl-1) in rosy barb on exposure to 

sublethal concentrations of ethephon are presented in Fig. 5. 

The serum protein values recorded in control groups were 

2.83±0.03, 2.84±0.04, 2.88±0.04 and 2.86±0.02 on 7th, 14th, 

21st and 28th day respectively. In 6.40 mgl-1 (1/10th 

concentration of LC50), the serum protein values were 

2.73±0.03, 2.63±0.03, 2.53±0.03 and 2.35±0.03 on 7th, 14th, 

21st and 28th day respectively. In higher concentration of 

12.81 mgl-1 (1/5th concentration of LC50), the serum protein 

values were 2.56±0.03, 2.46±0.03, 2.24±0.04and 2.08±0.04 

respectively, on 7th, 14th, 21st and 28th day respectively. 

ANOVA showed a significant decrease in serum protein 

values on 7th, 14th, 21st and 28th day when exposed to sublethal 

concentrations of ethephon as compared to control (p<0.05). 

Compared to the fishes exposed to 12.81 mgl-1 concentration 

(1/5th of LC50), the serum protein values were significantly 

higher in fishes exposed to 6.40 mgl-1 (1/10th of LC50) 

(p<0.05). 

 

4. Discussion 

In the present study, LC50 value for rosy barb exposed to 

ethephon was 64.034 at 96 h, while the 96 h LC50 value for 

rosy barb exposed to nonylphenol was 1.72 mgl-1 [2] and for 

copper and zinc were 0.5mgl-1 and 9 mgl-1 to Puntius parrah 

respectively [3]. 

Analysis of serum biochemical constituents used in detection 

and diagnosis of metabolic disturbances and diseases in fishes 
[13]. Incline in the serum protein, albumin and globulin levels 

considered with a stronger innate response in fishes [31]. In the 

present study, the lowest plasma protein, albumin and 

globulin content were reported in 1/5th sublethal concentration 

of ethephon on 28th day. Abating in serum total protein, 

albumin, globulin and albumin to globulin ratios are strong 

indicators of an immunosuppressive effect of the pesticides 
[18]. Also, decreased protein, albumin and cholesterol levels in 

fish are associated with stress-mediated mobilization to cope 

with enhanced demand for energy imposed by the pesticides 
[14]. Presently observed decrease in total protein, albumin and 

globulin level are indicative of similar effects. Similar results 

were reported by Padma et al. (2012) when Channa Punctatus 

were exposed to the sublethal concentration of imidacloprid 

insecticide. 

Depletion of serum albumin was found in Nile tilapia, 

Oreochromis mossambicus exposed to benomyl [17]. Also 

similar results of decreasing serum albumin were observed in 

Channa punctatus under ondofil toxicity [26]. It was also 

witnessed in Channa punctatus exposed to sub-lethal 

concentration of Nuvan [22]. Similar findings were also 

observed in Clarias gariepinus [20] and in Heteropneustes 

fossilis when exposed to Nuvan [25]. 

Glucose measurements show many inconsistencies and should 

be a complement of stress tests rather than a main indicator. 

Glucose is one of the most important sources of energy for the 

animals. It has been reported as an indicator of stress caused 

by physical factors [4, 16]. In many fish species, the blood 

glucose level has the tendency to increase due to experimental 

stress. In the present study, the significant increase in glucose 

which was time dependent may be considered to be 

manifestation of stress induced by the both agrochemicals. 

Wedemeyer et al. (1984) stated that high levels of blood 

glucose caused by disorders in carbohydrate metabolism due 

to physical and chemical stresses. A variety of stressors 

stimulate the adrenal tissue resulting in increased level of 

circulating glucocorticoids and catecholamines [12]. Both the 

groups of hormones produce hyperglycemia. It is generally 

thought that under conditions of stress, hyperglycemia may 

provide additional energy during times of high metabolic need 

such as “fight and fight: response [10]. 

 

 
 

Fig 1: Probit values against log concentrations of ethephon 
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Fig 2: Variation in serum albumin of rosy barb exposed to sublethal 

concentrations of ethephon. 

 

 
 

Fig 3: Variation in serum globulin of rosy barb exposed to sublethal 

concentrations of ethephon 

 

 
 

Fig 4: Variation in serum glucose of rosy barb exposed to sublethal 

concentrations of ethephon 

 
 

Fig 5: Variation in serum protein of rosy barb exposed to sublethal 

concentrations of ethephon 

 

5. Conclusion 

The results of the present investigation revealed that fishes 

exposed to ethephon exhibited dose and duration dependent 

alterations in many biochemical components such as serum 

total protein, serum albumin, serum globulin and serum 

glucose of the rosy barb (Pethia conchonius). Ethephon 

affects the target as well as non-target organisms. 
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