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Thiram a fungicide induced toxicity on glycogen and 

blood glucose level of freshwater fish Cyprinus carpio 
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Abstract 
The present study was investigated on Freshwater fish, Cyprinus carpio exposed with technical grade di-

thiocarbamate a fungicide, Thiram for 96h and the LC50 value were determined at 0.66 mg/l. One–tenth 

of LC50 was selected a sub-lethal dose for studies on liver, muscle glycogen and blood glucose levels for 

a period of 1, 7, 15 and 30th days. The present study revealed that, the LC50 value gradually decreased 

with the increase of exposure period and the mortality rate increased with increase in concentration with 

fungicide exposure and the depletion of glycogen levels in liver, muscle and elevation of blood glucose 

levels were observed. 
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1. Introduction 

Thiram is moderately toxic by ingestion, but it is highly toxic if inhaled. Hepatotoxicity is one 

of the many toxic effects of thiram exposed to workers and test animals. Typical symptoms 

include as liver enlargement and dysfunction, hepatitis, degenerative changes, and focal 

necrosis [1, 2]. Clinical signs in thiram poisoning areanorexia, listless behaviour, dyspnoea, 

convulsions, and death due to cardiac arrest [3]. It is metabolized in the body to toxic 

metabolites di-methyldithiocarbamate and carbon disulfide. Although these compounds have 

been shown to inhibit hepatic microsomal enzymes [4]. Levels of thiram ranging from 100-500 

ppm in the food rations of hens, quail and partridges inhibit egg laying [5]. Thiram-

contaminated poultry feed caused soft egg shells, depressed growth and leg abnormalities in 

about 1million birds. Thiram is also used as a seed protestant and to protect fruits, vegetables, 

ornamental and turf crops from a variety of fungal diseases [6].It has been reported that thiram 

degrades faster in the field than in the greenhouse, and as a vettable powder than as a emulsion 
[7]. Thiram was rapidly degraded in a water solution when irradiated with UV light. More than 

94% of the pesticide was destroyed within 20min [8]. 

Dethiocarbamate fungicides form a large group of chemical that have numerous uses in 

agriculture and medicine. It may be applied to the foliage of plants, seed treatment, almonds, 

and fruits and also used as a bird and rodent repellent. Thiram, zinc dimethyl 

bisdithiocarbamate belongs to a class of fungicides used worldwide in agriculture. They are 

generally used because of low cost, good efficacy and broad spectrum of antifungal activity. 

The fungicides have caused extensive damage to various tissues of fish as reported by many 

workers [9, 10], Toxicity to a chemical refers to an individual organism’s response at a particular 

dose for a specific period of time. Lethal effects are rare in nature because the organisms are 

exposed to low concentration, which are normally sub lethal [11].The fungicides usage is 

desirable for the control of pests on the one hand and on the other hand, these are causing 

environmental pollution [12, 13]. The contamination of water by pesticides may effect on non - 

target organisms like fish [14, 15, 16]. So an attempt was made on sub lethal impact of 

deltamethrin on some aspects of carbohydrate metabolism in selected fish. 
 

2. Materials and Methods 
The freshwater fish, cyprinus carpio were procured from the Department of Zoology 

&Aquaculture, Acharya Nagarjuna University, Guntur, Andhra Pradesh. during the period of 

20/2/2017 to 27/8/2017. They were acclimated to laboratory condition for fifteen days prior to 

the experiment. During acclimatization, fish were fed daily with rice bran and oil cake in the 

ratio of 2:1.
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Cyprinus carpio weighing 10±2 gm was selected from the 

stock. Technical grade thiram (90%) was obtained from Rallis 

India ltd., Bangalore. Fish were exposed to different 

concentration of thiram and mortatlity rate was recorded. to 

determine LC50 values(table1). In the present study,1/10th of 

96 hours LC50 value of thiram ( 0.66 mg/l) was selected as 

sub lethal concentration for chronic studies (1,7,and 15days ) 

to observe the liver, muscle glycogen and blood glucose 

levels of various organs of fish. The concentration of 

glycogen was determined by the method of Caroll [17].The 

values were expressed as mg/gm wet weight. Blood was 

collected by cutting the caudal peduncle dissection method 

Reichenbach [18]. Using heparin as anticoagulant and the 

blood glucose was determined by method of Mendel [19]. The 

values were expressed as mg of glucose/100ml of blood.  
 

 

3. Results and Discussion 

3.1 Determination of median lethal concentration (LC50) 

The LC50 value was calculated as the concentration of test 

chemical which caused 50% mortality of total fish during the 

respective periods of exposure i.e., 24, 48, 72 and 96 hr. Then, 

the LC50 values of thiram fungicide evaluated and found to be 

0.50,0.55,0.60,and 0.66 mg/L for 24, 48, 72 and 96 h 

respectively as shown in (Table 1). The mortality data was 

subjected to probit analysis and graphs were plotted between 

concentrations of thiram fungicide and percent mortality of 

fish. The percent mortality was gradually increased with the 

increase in concentration of fungicide. During the experiment, 

the LC50 values were reduced and the exposure time was 

increased along with Log concentration from 24 to 96 h and 

no mortality was observed in control group. 
 

Table 1: Effect of Thiram fungicide on survival of cyprinus carpio for sub-lethal concentrations 
 

Time(hr) Conc. of toxicant (mgl-1) Log conc. No. of exposed fish No. of dead fish Present of Mortality Probit Mortality 

24 0.50 0.30 10 5 50 5.00 

48 0.55 0.25 10 5 50 5.00 

72 0.60 0.22 10 5 50 5.00 

96 0.66 0.18 10 5 50 5.00 

 

 
 

Fig 1: Sub-lethal concentrations of Thiram fungicide on survival of cyprinus carpio from 24hr to 96hr 

 

Muscle and liver tissues of cyprinus carpio were examined 

for glycogen levels in the present study and the results are 

tabulated (tables 2 and 3). Relative to control, a significant 

decrease in glycogen levels was observed at day1, followed 

by day 7, 15and 30th day Thiram intoxicated fish. Relative to 

control, a significant increase in the blood glucose level was 

observed at day 1 to day 30 in the thiram exposed fish and 

results are tabulated (table 2). 
 

Table 2: Glycogen contents in the muscle and liver of freshwater fish, cyprinus carpio exposed to sub-lethal concentrations of thiram in 

different exposure periods 30 days. 
 

Organs  Control 24hrs 7th days 15th days 30th days 

Muscle 
Mean±S.D 6.353±0.233 4.683±0.224 4.373± 0.120 3.970±0.202 4.640±0.362 

% change  -26.3 -31.9 -37.49 -26.93 

Liver 
Mean±S.D 30.26±1.209 28.69±0.884 23.61± 1.067 16.87±1.037 22.19 ± 1.17 

% change - -5.18 -21.98 -44.25 -26.67 

SD – Standard Deviation; % – Percent change 

 

Carbohydrates are one of the main energy yielding nutrients 

of living organisms. If the intake is more, the excess 

carbohydrate is stored in the form of glycogen and is utilized 

whenever there is stress. Hence, glycogen is known to be a 

ready and prime source of energy. The decrease in the levels 

of glycogen during thiram exposure is an indication of rapid 

utilization, since glycogen is considered to be one of the first 

organic constituent to be utized under stress condition. 

Similar trend in the decrease of glycogen levels were 

observed in different fish exposed to various toxicants [20, 21]. 

It could be also due to stimulation of hormones that accelerate 

glycogen breakdown. The decline of glycogen levels in both 

the tissue indicates the breakdown of glycogen which releases 

glucose into circulatory system to meet the increased energy 

requirements in a stressed condition which indicates the 

prevalence of anaerobic conditions and also indicates then 

possibility of active glycogenolysis [22].  
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Table 3: Exposure of Thiram on Blood glucose level in fish, 

cyprinus carpio exposed to sub-lethal concentrations in different 

exposure days 
 

Sub-lethal exposure period 

S. No Control 24hrs 7th day 15th day 30th day 

Blood glucose 87.79 118.8 82.5 131.74 93.94 

± S.D 0.36 0.035 0.040 0.035 0.030 

% change  +35.6 -5.63 +5.53 +7.38 

SD – Standard Deviation;% – Percent change 

 

The difference between control and 1or 7or 15 or 30 are 

found to be statistically significant (p<0.05) value expressed 

as mg of glucose/100ml of blood glucose level Each value is 

mean ±SD of 6 individual observations. 

The disturbances in the carbohydrate metabolism caused by 

the action of toxic compound and the complimentary shift 

appear to be essential in the cell and tissue metabolism the 

decrease in muscle glycogen could be due to increased 

glycogenolysis for synthesis of glucose to provide sustained 

energy to the fish under stress [23, 24, 25]. Blood parameters are 

considered pathaphysiological indicator of the whole body 

and therefore are important in diagnosing the structural and 

functional status of fish exposed to various toxicants [26, 27]. In 

the present investigation, a significant increase in blood 

glucose was observed. This may be due to stimulated 

gluconeogenesis and glucogenolysis and also may be due to 

reduced insulin secretion. The increased blood sugar level that 

is hyperglycaemic condition may be due to the conversion of 

stored glycogen into catecholamine’ s by toxicants [28, 29]. 

Similar results were observed in Oreochromis mossambicus 

when exposed to quinolphos [30]. The elevation in the blood 

glucose levels suggests physiological response of the fish to 

meet the critical need of energy under stressed condition [31]. 

Hence, all type of stress in fish results in increase the 

circulation of catecholamine’s and corticosteroids referred to 

as the primary effects. The endocrine changes induce 

secondary biochemical responses as pronounced increase in 

the blood sugar level [32]. In the present investigation the 

significant decrease levels and increase in blood glucose 

levels were observed. This can be due to reduced insulin 

secretion and stimulated gluconeogenesis and glycogenolysis. 

The present study was undertaken to analyze the impact of 

sub lethal concentrations of thiram exposure a fungicide on 

glycogen and blood glucose levels of freshwater, Cyprinus 

carpio. 

 

4. Conclusion  

The present study concluded was investigated on Freshwater 

fish, Cyprinus carpio exposed with technical grade di-

thiocarbamate a fungicide, Thiram were the LC50 value 

gradually decreased with the increase of exposure period and 

the mortality rate increased with increase in concentration 

with fungicide exposure and the depletion of glycogen levels 

in liver, muscle and elevation of blood glucose levels were 

observed. 
 

5. Acknowledgement 

The authors are grateful to the Head, Dept. of Zoology & 

Aquaculture, Acharya Nagarjuna University and providing 

good laboratory facilities. My heart full thank to the 

University Grants Commission for providing the financial 

assistance under the SAP Fellowship scheme, UGC, New 

Delhi to carry out the present work. 

 

6. References 

1. Hasegawa R, Takahashi M, Furukawa F, Toyoda K, Sato 

H, Jang JJ et al. Carcinogenicity study of 

tetramethylthiuram disulfide (Thiram) in F344 rats. 

Toxicology. 1988; 51(2-3):155-165, 0300-483X. 

2. Maita K, Tsuda S, Shirasu Y. Chronic toxicity studies 

with thiram in Wistar rats and beagle dogs. Fundamental 

and Applied Toxicology. 1991; 16(4):667-686, 0272-

0590. 

3. Kaya S, Bilgili A. Fungicides (Fungusidler), In: 

Veterinary Toxicology (Veteriner Hekimliginde 

Toksikoloji), Kaya, S., Pirincci, I. and Bilgili, A. (Eds.), 

267-271, Medisan Publisher, 975-7774-32-4 Ankara, 

1988,  

4. Dalvi RR, Deoras DP. Metabolism of a dithiocarbamate 

fungicide thiram to carbon disulfide in the rat and its 

hepatotoxic implications, Acta Pharmacologica et 

Toxicologica, 1986; 58(1):38-42, 0001-6683. 

5. Lorgue G, Lechenet J, Rivière A. Clinical Veterinary 

Toxicology, 5-194, Blackwell Science, 0-632-03269-3, 

London, 1996. 

6. IARC. Working Group. Thiram. IARC Monographs on 

the Evaluation of the Carcinogenic Risk of Chemicals to 

Humans. 1991; 53:403. 

7. Vyas SC, Nene YL. Degradation of thiram of treated seed 

in storage. JNKVV Research Journal. 1973; 7(3):181. 

8. Milanova E, Ellis SM, Sithole BB. Aquatic toxicity and 

degradation products of some dithiocarbamatebiocides. 

International Environmental Conference and Exhibit, 

Vancouver, BC, 1998; (1):173-175. 

9. Nivedhitha H, Thagavel P, Dawood AKS, Ramaswamy 

M. Adaptive change in the patterns of carbohydrate 

metabolites in blood.liver.muscle and heart tissue of 

Sarotherodon mossambicus (peters) exposed to 

carbamate fungicide thiram. Pest Science. 1998; 52:133-

137. 

10. Banurekha P, Shaik Dawood A. Effect of fungicide,zoom 

on the freshwater teleost, Sarotheodon mossambicus 

Journal of Ecotoxicology and Environmental Monitoring. 

1999; 9:103-108. 

11. Dehn DF, Schriff VR. Energy metabolism in largemouth 

bass Micropterus floridanus salmoides from stressed and 

non-stressed environment. Adaptation in the secondary 

stress response. Comparative Biochemistry and 

Physiology. 1986; 84:523-528. 

12. Zitko V, McIntrye AD, Mills CF. Potential persistent 

industrial organic chemicals other than PCB. In: 

Ecological Toxicology Research. Plenum Perss. New 

York. 1975, 197. 

13. Pandey AC, Pandey AK, Das P. Fish and fisheries in 

relation to aquatic pollution In: Environmental Issues and 

management. S.R. Verma, A.K. Gupta and P. Das 9(Eds) 

Nature Conservators. Muzaffarnagar. 2000, 87-112. 

14. Burkepile DE, Moore MT, Holland MT. Susceptability of 

five non target organisms to aqueous diazinon exposure. 

Bulletin of Environmental Contamination and 

Toxicology. 2000; 64:114. 

15. Saxena KK, Gupta P. Impact of carbamates on glycogen 

contents in the muscles of fresh water fish Channa 

punctatus Pollution. Research. 2005; 24:669-670. 

16. Dutta HM, Misquitta Doyglas, Khan Sanaaullah. The 

effect of endosulfan on the testis of blue gill fish Lepomis 

macrochirus. A Histopathological study. Archives. 

Environmental. Contamination. Toxicology. 2006; 



 

~ 96 ~ 

International Journal of Fisheries and Aquatic Studies 

51(1):149-156. 

17. Caroll NV, Longly RW, Roe JH. Glycogen determination 

in liver and muscle by use of anthrone reagent. Journal of 

Biological Chemestry. 1956; 220:583-593. 

18. Reichenback-Klinke HH. Enfermedadepeses. Ed. 

Acribia, Zaragoza, Espana. 1982, 507.  

19. Mendel B, Kemp A, Mayers DK. A calorimetric micro 

method for determination of glucose. Journal of 

Biochemistry. 1954; 56:639-645 

20. Rajasubramaniam V, Sasikumar K, Subhasini S. Effect of 

monovalent mercury on liver, muscle glycogen and blood 

glucose levels of freshwater teleost L. rohita. Journal of 

Ecotoxicology and Environmental Monitoring. 2006; 

16:411-415. 

21. Ravikanth R, Neeraja P. Certain biochemical changes 

concerning carbohydrate metabolism in fish Oreochromis 

mossambiucus on acute ammonia stress. Journal of 

Aquatic Biology. 2006; 21:157-159. 

22. Palanivelu V, Vijyavel K. Ezhilarasibalasubramaniah, 

Balasubramaniah MP. Combined effects of cartap 

hydrochloride and urea on biochemical constituents of 

freshwater fish Oreochromis mossambiucus. Journal of 

Ecotoxicology and Environmental Monitoring. 2004; 

14:23-29. 

23. Kamble GB, Muley DV. Effect of acute exposure of 

endosulfan and chloroyriphos on the biochemical 

composition of the freshwater fish, Saratherodon 

mossambicus. Journal of Environmental Science. 2000; 

4:97-102 

24. Bhatkar N, Vankhede GN, Dhange RR. Heavy metal 

induced biochemical alterations in the freshwater fish 

Labeo rohita. Journal of Ecotoxicology and 

Environmental Monitoring. 2004; 14:1-7. 

25. Sreenivasa Reedy A, Venkat Reedy M, Radhakrishnaiah 

K. Impact of lead energetic of common carp cyprinus 

carpio (Linn). Journal of Aquatic Biology. 2006; 21:234-

238. 

26. Adhikar s, Sarkar B. Effects of cypermethrin and 

carbofuran on certain hematological parameters and 

prediction of their recovery in a freshwater teleost, 

Cyprinus carpio (Ham). Ecotoxicology and 

Environmental Safety. 2004; 58:220-226. 

27. Anithakumari S, Sree Ramakumar N. Impact of 

pollution-stress on blood glucose, lactate and pyruvate 

levels in certain fish collated from Hussainsagar lake. 

Hyderabad, Andhra Pradesh, Journal Aquatic Biology. 

2006; 22:179-183. 

28. Asztolas B, Nemesok J, Benedeczky I, Grbrial R, Szabo 

A, Refarieo J. The effect of pesticides on some 

biochemical parameters of carp (Cyprinus carpio). 

Archives of Environmental Contamination and 

Toxicology. 1990; 19:275-282. 

29. Gill S, Epple A. Effects of cadmium on Plaasma 

catecholamines in the American eel, Anguilla rostrata Le 

sueur. Compartive Biochemistry and Physiology. 1992; 

104C:489-495. 

30. Mathivanan R. Effect of sublethal concentration of 

quinolphos on selected respiratory and biochemical 

parameters in the freshwater fish Oreochromis 

mossambiucus. Journal Ecotoxicology Environmental 

Monitoring. 2004; 14:57-64. 

31. Radhakrishnaiah K, Venkataramana P, Suresh A, Siva 

rama Krishna B. Effects of lethal and sublethal 

concentrations of copper on glycolysis in liver and 

muscle of freshwater teleost, Labeo rohita (Hamilton). 

Journal of Environmental Biology. 1992; 13:65-68. 

32. Akhter Ali Siddiqui. Impact of copper sulphate on the 

oxygen consumption and blood glucose level in the 

freshwater India cat fish, Calarius batrachus (Linn). 

Journal of Aquatic Biology. 2007; 22:203-206.  


