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Abstract 

This study was carried out to evaluate in vivo protective role of taurine on toxic effect caused by propanil in 

mice on the hematological values. Methods: In an experimental study 24 albino mice were distributed in six 

equal groups of six animals in each as follows:  Control group, 100mg propanil/kg, 100mg taurine/kg, 200mg 

taurine/kg, propanil (100 mg/kg) + taurine (100 mg/kg), propanil (100mg/kg) + taurine (200mg/kg). Treatment 

was via oral route and was fed once daily for 90 days. The mice exposed to propanil showed significant 

decrease in RBC’s and Hb level. There is marked decrease in WBC, PCV, and DLC values. Number of MCV 

values increases which is reciprocal to RBC, PCV and Hb in propanil intoxicated mice. Co-administration of 

taurine with propanil helped to prevent toxicity by reversing and scavenging propanil induced hematological 

alterations in mice. 
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1. Introduction 

Taurine (2-aminoethanesulphonic acid) is an important intra cellular amino acid found in minute concentration 

in many animal tissues like brain, liver, muscles, heart etc [1]. It is an essential sulfonated beta amino acid 

derived from methionine and cysteine metabolism. Taurine is present in high amount too, particularly in 

polymorphonuclear phagocytes and in the retina. Metabolic action of taurine includes bile acid conjugation, 

detoxification, membrane stabilization, osmoregulation and modulation of cellular calcium level [2, 3,4,5]. The 

beneficial effect of taurine as an antioxidant in biological system have been imparted to its ability to stabilize 

biomembranes [1] and scavenging reactive oxygen species [6]. Taurine may also have protective effect on the 

tissue damage that results due to ROS formed by propanil toxicity. With this point of view, the present study has 

been aimed to find out the ability of taurine to normalize the blood profiles of intoxicated mice by co 

administration with taurine. Modern cultivation is dependent on various agrochemicals viz. pesticides, 

insecticides mainly herbicides. Herbicides are quite an important class of agricultural pesticides. Propanil (3 ,4 

dichloropropionanilide) is an acetanilide which is used to control broadleaf weeds and most extensively  used as  

post emergent herbicides for rice wheat and potato production worldwide. Pesticide poisoning is a big issue in 

parts of the developing world. Occupational and accidental exposure can never be avoided, but majority of death 

are due to deliberate self-poisoning. Propanil and its major metabolite, 3,4-dichloroanilide salt, induce the 

conversion of Fe2+ in haemoglobin to Fe3+, forming methaemoglobin (metHb) which leads reduction in oxygen 

carrying capacity  of blood. Propanil is among top twenty pesticides used in agriculture [7]. Propanil is used on 

those crops which we take on daily basis which suggests that we are at high risk regularly. World Health 

Organization (WHO) has considered propanil slightly hazardous in terms of human risk [8]. Taurine (2-

aminoethanesulphonic acid)  acts as an antioxidant which is present in many animal tissues like kidney, liver 

and brain majorly in minute quantity [1, 9]. To the best of our knowledge, there are no studies concerning the 

effect of taurine on hematological alteration due to propanil intoxication. Therefore, the present study was 

carried out to investigate (a) the adverse effect of sub chronic propanil intoxication on mice blood parameters 

(b) the probable ameliorating effect of taurine against propanil intoxication in mice. 

2. Methodology 

2.1 Chemicals 

Herbicide propanil PESTANAL#, of analytical standard was purchased from Sigma-Aldrich Co.Ltd.St. Louis, 

USA and taurine was purchased from LOBA chemie. All other chemicals were of technical grade and purchased 

from Loba Chemie, Mumbai India. 

2.2 Animals 

Colony bred Swiss albino mice weighing 18-20gm obtained from Institute of Animal health and Veterinary and 

Biological Products, Rasalpura, Mhow, Madhya Pradesh were used for this study. The animals were maintained 

at 22±3oC with 50-70% relative humidity and 12:12 hrs of light and dark cycles and were kept in well ventilated 

cages. The animals were fed with calculated amount of laboratory pellet diet procured from government 
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agricultural college, Indore, India, and water ad libitum. Animals were maintained as per the guidelines laid 

down by departmental ethical committee for handling and maintenance for experimental animals and the 

committee for the purpose of control and supervision on experiments in animals (CPCSEA) Ref.No- 

1063/DDS/2014-15. 

2.3 Experimental Protocol 

Mice were divided into six groups of six animals in each and were allowed free access to feed and water for 20 

days before the commencement of the experiment. As both the drugs were given in pellet diet, so mice were 

closely studied for a period of 20 days to evaluate the consumption of food according to already studied 

equation. 

• Group 1- Control animals (no treatment) 

• Group 2- Propanil treatment (100 mg/kg BW) 

• Group 3 - Taurine treatment (100mg/kg BW) 

• Group 4-Taurine treatment (200mg/kg BW, double dose treatment ) 

• Group 5- Propanil (100mg/kg BW) + Taurine (100mg/kg BW) 

• Group 6-propanil (100mg/kg BW) + Taurine (200mg/kg BW) 

The dose of potential ameliorating drug was increased as it was observed that the protection was improved by 

increasing the dose to twice. All the above groups except group 1 were treated daily for the period of 90 days. 

After the administration of the last dose animals were given rest overnight and were sacrificed next day by 

exposing them to mild ether anesthesia. Blood from each animal was collected and preceded further for 

hematological parameters. 

2.4 Blood Sampling 

Blood from each animal was collected and serum was isolated for the estimation of different biochemical and 

hormonal parameters. The various blood profile viz., RBC, WBC, PCV, DLC and Hb. PCV was determined by 

Wintrobe’s method. TEC and Hb were calculated by [10]. WBCs and DLC were determined by improved 

Neubauer’s counting chamber [10]. 

3. Results 

The hematological properties of mice exposed to propanil are shown in table 1. Group intoxicated with propanil 

leads to significant decrease (𝑃𝑃 < 0.05) in pac cell volume (PCV20.24±0.23 >14.18±0.32), white blood cells 

(WBC 5.16±0.66 > 3.12±0.15), red blood cells (RBC 6.08±1.12 > 3.43±1.32), and (Hb 10.90±0.43 > 6.12±0.23) 

as compared to respective control values. There were significant rise in mean cell volume (MCV 56.13±1.12 > 

50.10±0.22) and decrease in mean cell hemoglobin (MCH 26.45±0.12 > 23.46±0.14) in propanil treated mice as 

compared to control group. The level of Hb and PCV significantly increased (𝑃𝑃 < 0.05) when taurine is fed 

along with propanil. There were moderate increase in WBC with taurine extract alone but when taurine was 

administered along with propanil, it was found that taurine is able to increase the values to normal level of WBC 
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(6.17±1.11 and 6.18±0.7), RBC (6.34±0.89 and 6.56±0.78), Hb (14.45±0.38 and 14.24±0.34), PCV (27.83±0.21 

and 27.28±0.15), by significant amount (𝑃𝑃 < 0.05) of all blood profile. There was significant decrease in MCV 

(58.26±0.78 and 58.43±0.37) with both concentration of taurine. But we did not find any significant difference 

by giving double dose of taurine.  Co-administration of taurine and propanil lead to significant increase (𝑃𝑃 < 

0.05) MCH level (31.21±1.12 and 31.56±1.16) it was worth to note that the level of MCH reached above the 

normal level present in control on co- administration of taurine with propanil. Table 2 signify (𝑃𝑃 < 0.05) 

decrease in values of lymphocytes (49.16±0.16 >  40.27±0.14) monocyte (11.32±0.23 > 6.16±0.53) and 

neutrophils (28.32±0.28 > 24.14±0.76) count in propanil treated mice as compared to normal control group. 

Administration of taurine along with propanil resulted in significant increase in (𝑃𝑃 < 0.05) level of all leukocyte 

count, while giving double dose of taurine there were moderate increase in monocyte and lymphocyte values as 

compared to normal animals. Interestingly co administration of taurine and propanil increased the neutrophil 

count and monocyte than untreated animals which suggests that there is significant amelioration by taurine. 

Table1: Protective effects of taurine on differential leukocyte count in mice intoxicated with propanil. 

Groups 

 

Monocyte(%)  Lymphocyte(%) Neutrophils(%) 

Control 11.32±0.23* 49.16±0.16* 28.32±0.28* 

Propanil 6.16±0.53# 40.27±0.14# 24.14±0.76# 

Tau 1 14.37±0.52*# 52.13±0.62#* 32.43±0.26*# 

Tau 2 14.74±0.54*# 53.02±0.15*# 33.56±1.04#* 

Propanil+Tau1 12.25±0.70* 38.89±0.21* 27.20±0.13* 

Propanil+Tau2 12.28±0.49* 39.09±0.24# 28.09±0.24* 

Values are mean ±SD of six mice in each group. Significance at P< 0.05  

* compared against propanil; # compared against control 

Table 2: Protective effect of taurine on some hematological profiles in propanil exposed mice. 

Groups 

 

Hb(g/dl) PCV(%) RBC(millions/µl) WBC(103/mm3)  MCV(%) MCH (%) 

Control 10.90±0.43* 20.24±0.23* 6.08±1.12* 5.16±0.66* 50.10±0.22* 26.45±0.12* 

Propanil 6.12±0.23# 14.18±0.32# 3.43±1.32# 3.12±0.15# 56.13±1.12# 23.46±0.14# 

Tau 1 14.45±0.38#* 27.83±0.21*# 6.34±0.89* 6.17±1.11* 58.26±0.78# 31.21±1.12#* 

Tau 2 14.24±0.34#* 27.28±0.15#* 6.56±0.78* 6.18±0.76* 58.43±0.37# 31.56±1.16#* 

Propanil+Tau1 9.34±0.42* 19.17±0.45* 5.30±1.13* 5.23±0.64* 48.12±0.34* 27.78±1.13* 

Propanil+Tau2 9.78±0.87* 19.79±0.36* 5.14±1.13* 5.43±0.47* 48.31±0.42* 27.86±1.15* 
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Values are mean ±SD of six mice in each group. Significance at P< 0.05  

* compared against propanil 

# compared against control     

4. Conclusion 

The result of present study depicts that propanil affects hematological system by inhibiting the heme and 

hemoglobin synthesis and leads to hemolytic anemia. It decreases the amount on RBC, PCV, WBC count and 

Hb concentration in mice (Table 1). The decrease in PCV values in blood of propanil treated mice indicated the 

increased destruction of erythrocytes which results to leucopenia, erythrocytopenia and methaemoglobinemia 

are direct effect of propanil on the hematological system. RBCs are without biosynthetic pathways they are 

actually terminally differentiated cells where many biosynthetic pathways are absent. Whatever be the root of 

exposure, inhalation, dermal, peritoneal or deliberate ingestion, RBCs are prior most cell to be exposed to 

xenobiotics. RBC acts as oxygen carrier, so they are attacked continuously by external agents and free radicals. 

The amount of polyunsaturated lipids is high in erythrocytes which makes them prone to oxidative damage. So, 

RBCs should have strong antioxidant system to shield themselves from cytotoxic effect of reactive oxygen 

species. DLC count decreased in propanil treated mice. Neutropenia and lymphocytopenia resulted in propanil 

treated group is an indication of immune suppression. Co-adminstration of taurine with propanil produced 

moderate to significant effect in almost all blood profile, thus indicating the protective role of taurine in propanil 

toxicity. It is further noted that taurine significantly prevented the influence of propanil on differential leukocyte 

count. Earlier studies with known antioxidant such as vitamin C and vitamin E showed that they aid in reducing 

the propanil toxicity from blood. Similarly in our findings suggests that taurine is capable of scavenging 

propanil induced hematological alterations to significant extent. Subsequent N-oxidation of 3,4-DCA produces 

3,4-DCPHA that is responsible for the production of the hemolytic anemia and methemoglobinemia. The 

propanil metabolite 3,4-DCA can also induce nephrotoxicity in vivo [11] and in vitro in rat renal cortical slices 

[11, 12]. The result of present study goes with the findings [9,13,14] where it was suggested that propanil 

metabolite shows hematotoxic effects  due to hydrolysis of propanil to yield 3,4-DCA. So it can be concluded 

that co administration taurine with propanil protects the blood from the oxidative damage. Taurine affects the 

non-enzymatic and enzymatic AO system of the RBCs and also blocks oxidation of Hb to MetHb. The 

protective effects of taurine reported in this study are summarized in table 1 and table 2. [15, 16, 17]. The 

protection by taurine against propanil can be due to its intrinsic biochemical and natural AO properties. These 

findings clearly depicts the importance of taurine on the functions of blood, especially red blood cells, and show 

us a mechanism by which propanil induced toxicity can be stopped. However, more elaborated research with 

varying doses of taurine and propanil need to be done to delineate the exact molecular steps of the protective 

effects of this amino acid. 
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