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ABSTRACT 

The present study was conducted aiming to evaluate the possible hematological and 

biochemical alterations induced by sub-chronic administration of Deltamethrin on liver, 

spleen, gastrocnemius muscle and small intestine of swiss albino male mice, Mus musculus. 

Animals under investigation were treated with two doses of deltamethrin, (3 mg/kg body 

weight and 6 mg/kg body weight) dissolved in peanut oil for a period of 45 days. 

Deltamethrin intoxication induced marked alterations in key hematological indices viz. WBC, 

Lymphocytes, Monocytes, Granulocytes, RBC, HGB, HCT, MCV, MCH, MCHC, PLT, 

MPV and PCT. Similar differences were observed in total protein and cholesterol content of 

control and test tissues. Activities of key enzymes like alkaline phosphatase (ALPase), acid 

phosphatase (ACPase), succinate dehydrogenase (SDH) and adenosine triphosphatase 

(ATPase) was also found to be affected in a dose dependent manner on the termination of 

experiment. Hence, it can be concluded that the application of these insecticides calls for 

strict monitoring as injudicious use may manifest many undesirable effects in non-target 

organisms. Further in-depth biochemical and histological studies are in progress to 

completely elucidate the toxic effect of this rampantly used pyrethroid. 

Keywords: Deltamethrin, Hematology, ALPase, ACPase, SDH, ATPase, Cholesterol, 

Protein. 
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INTRODUCTION 

Pesticides are used extensively all over the world for plant protection. These 

pesticides have made valuable contributions to human health by increasing food and fiber 

production and by reducing the vector-borne diseases. However, the long-term application of 

these pesticides has resulted in residues accumulating in soil, water and in different 

environmental components, thereby posing a serious threat to public health. The toxic 

implications of such chemicals therefore become indispensable to be investigated at varied 

dose levels.  
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Importance of hematological parameters in clinical biochemistry, population genetics 

and medical anthropology is well established. Blood parameters are probably the more rapid 

and detectable variations under stress. These values are thus widely used to determine 

systemic relationships and physiological adaptations including the assessment of general 

health condition of animals. Most studies on the effect of pyrethroids are confined to 

reporting biochemical and physiological changes and little attention has been paid to the 

hematological modulations induced by these pesticides. Various chemicals entering the 

ecosystem through human activities, either accidentally or by design may cause adverse 

effects on the biota, including deleterious changes which disrupt metabolic activity at the 

biochemical levels. Changes in metabolic rate among organisms exposed to pollution stress 

have been used as indicator of stress condition. With regulatory limitations on the use of 

cholinesterase-inhibiting insecticides synthetic pyrethroids have become increasingly 

important in both agricultural and structural pest control. 

Synthetic analogs of the pyrethrins, extracts from the ornamental Chrysanthemum 

cineraeifolium, have been developed to circumvent the rapid photodegradation problem 

encountered with the insecticidal natural pyrethrins. Synthetic pyrethroids account for over 

30% of insecticides used globally.
[1]

 The widespread use of these pesticides consequently 

leads to the exposure of manufacturing workers, field applicators, the ecosystem, and finally 

the public to the possible toxic effects of these pesticides. The increasing use of synthetic 

pesticides is improving worldwide pollution risks. Because of their beneficial qualities, 

synthetic pyrethroids, such as deltamethrin, have attracted farmers and health departments to 

use them in pest control.
 

Deltamethrin is one of the most neurotoxic members of a relatively new and 

commonly used class of the pyrethroid insecticides. It is the most toxic one of pyrethroids for 

vertebrates and it is used extensively not only as an ectoparasiticide in animals but also, in 

agricultural crop production and in public health programs. The main sources of general 

population exposure to this pesticide are contaminated food and water. It is readily absorbed 

by the oral route.
[2] 

The present work therefore, has been focused towards investigating the toxic effects 

(if any) of deltamethrin on hematological indices and on vital tissues like Liver, Spleen, 

Gastrocnemius muscle and Small intestine of mammals. As these tissues are often found to 

be principal targets for pesticide accumulation and toxicity, it becomes imperative to evaluate 

the biochemical and cellular changes in these potentially vulnerable tissues. 

MATERIALS AND METHODS 

Animals & Chemicals: Healthy, adult, pathogen free, colony bred male albino mice (Mus 

musculus) of swiss strain weighing between 30 - 40gm obtained from IAEC recognised 

supplier Cadila Healthcare and Pharmaceutical, Ahmadabad, Gujarat (India) were used for 

the experiments. The experimental protocol and the number of animals used for the 

experiments were mentioned in a detailed proposal and approval was obtained as per the 

guidelines of the institutional animal ethics committee, under registration No. 

167/1999/CPCSEA from the Ministry of Social Justice and Empowerment, Government of 

India and Committee for the purpose of Control and Supervision of Experiments on Animals, 

Chennai, India. All the animals were acclimatized for seven days prior to the commencement 

of experiment. The animals were housed in an air-conditioned animal house at a temperature 

of 26±2
o
C and exposed to 10-12 hours of day light and relative humidity of 40-50%. Animals 

were randomized into control and treated groups and were caged separately. Standard chow 
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(obtained from Amrut laboratory, Baroda, India) and water was provided ad libitum. Test 

chemical Deltamethrin (technical grade) of 98.11% purity was generously gifted from 

Meghmani Organics Limited, Ahmadabad (India). All the other chemicals used were 

procured from Himedia Laboratories, India and Sigma Aldrich (UK). All the chemicals used 

were of analytical grade. 

Experimental Design: Deltamethrin was administered via oral gavage dissolved in peanut oil 

at two different dose concentrations, low dose (3mg/kg body weight) and high dose (6 mg/kg 

body weight). All the doses were determined on the basis of LD50 of deltamethrin in peanut 

oil i.e. 30 mg/kg body weight (EMEA 2001).
[3] 

Animals were divided into following groups:  

Group I: Control (given distilled water only) 

Group II: Vehicle Control (given only peanut oil) 

Group III: Low Dose (given 3 mg/kg body weight deltamethrin) 

Group IV: High Dose (given 6 mg/kg body weight deltamethrin).  

All the groups were treated for 45 days and at the end of experiment animals were weighed 

and sacrificed using light ether anesthesia. 

Hematological study: Blood sample was collected from the retro-orbital sinus of mice from 

respective groups in EDTA vials. Key hematological indices viz. White Blood Cell (WBC), 

Lymphocytes, Monocytes, Granulocytes, Red Blood Cell (RBC), Hemoglobin (HGB), 

Hematocrit (HCT), Mean Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin 

(MCH), Mean Corpuscular Hemoglobin Concentration (MCHC), Platelet (PLT), Mean 

Platelet Volume (MPV) and Plateletcrit (PCT) were estimated by automated method with 

Mindray – Auto Hematology Analyser (Model – BC 2800 Vet). 

Tissue collection: At the termination of experiment, animals were dissected and liver, spleen, 

gastrocnemius muscle and small intestine were dissected out carefully. Tissues were 

weighed, processed and homogenates were prepared accordingly. 

Protein estimation: Protein estimation was done using standard protocol of Lowry et al. 

(1951).
[4]

 Color development was read at 540 nm in Systronics Digital Spectrophotometer 

167 against blank. 

Cholesterol estimation: Cholesterol estimation was done by the method of Zlatkis et al. 

(1953).
[5]

 The absorbance was read at 540 nm. 

Enzyme assay 

Succinate Dehydrogenase (SDH) activity 

SDH activity was measured by the method of Beatty et al. (1966).
[6]

 The electrons released 

by the enzyme SDH from the substrate are taken up by an electron acceptor INT which is 

reduced to red colored formazan. After extracting it in ethyl acetate the color intensity was 

measured at 420 nm against blank. SDH activity was expressed as µg formazan formed/15 

minutes/mg tissue weight. 
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Alkaline Phosphatase (ALPase) activity 

ALPase activity was determined by the method of Bessey et al. (1946).
[7]

 The enzyme 

ALPase hydrolyses the substrate p-nitrophenyl phosphate into inorganic phosphate and p-

nitrophenol. The quantity of p-nitrophenol released under standardised condition was 

measured at 410 nm. Enzyme activity was expressed as µ moles p-nitrophenol released/ 30 

minutes/mg protein. 

Acid Phosphatase (ACPase) activity 

Activity of ACPase was determined by the method of Bessey et al. (1946).
[7]

 ACPase 

catalyzes hydrolysis of p-nitrophenol at pH 4.8, liberating paranitrophenol and inorganic 

phosphate. The liberated p-nitrophenol combines with NaOH to form a yellow colored 

complex which is measured at 420 nm and is directly proportional to the enzyme activity. 

Enzyme activity was expressed as µ moles of p-nitrophenol released/30 minutes/mg protein. 

Adenosine Triphosphatase (ATPase) activity 

The ATPase activity in liver and spleen of control and all treated groups of animals was 

assayed by the method of Quinn and White (1968); while inorganic phosphate liberated was 

estimated using the method of Fiske and Subbarow (1925).
[8,9]

 Readings were taken at 660 

nm on a Systronics Digital Spectrophotometer 167. 

Statistical Analysis: All the data are expressed as Mean±SEM. Statistical analysis was 

performed using the trial version of SPSS software package version 16.0 (USA). Comparison 

between groups was made by one-way analysis of variance (ANOVA) taking significance at 

P<0.05 followed by Student’s t-test taking significance at 
***

p<0.001, 
**

p<0.005 and 
*
p<0.01. 

Tukey’s honestly significance difference (HSD) post hoc test was used for comparison 

among different treatment groups (P<0.05).  

RESULTS 

Terminal Body weight and tissue weight: The body weight of Deltamethrin treated mice 

decreased significantly in Group-III (p<0.005) and Group-IV (p<0.001) after 45 days of 

treatment in comparison to that of control. Tissue weight also declined following 

deltamethrin treatment in a dose dependent manner (Table 1). 

Hematological study: Results indicated an escalating trend in values of WBC, Lymphocytes, 

Monocytes and MPV; where highly significant increase was observed in Group–IV 

(p<0.001). Similar upsurge in values of Lymphocytes and Monocytes (p<0.001) was obtained 

for Group-III mice, and WBC (p<0.005) and MPV (p<0.01) were significant at lower levels 

for Group-III animals as compared to Group-I. A declining trend was however obtained in 

case of Granulocyte (Group-III,p<0.005), RBC (Group-III,p<0.005 and Group-IV,p<0.001), 

HGB (Group-III,p<0.005 and Group-IV,p<0.001), HCT (Group-III,p<0.005 and Group-

IV,p<0.001),MCH (Group-IV,p<0.005), PLT (Group-III,p<0.005 and Group-IV,p<0.001) 

and PCT (Group-IV,p<0.005) (Table 2). 

Total Protein: Total Protein content exhibited a significant (p<0.001) decline in liver (Table 

3), spleen (Table 4), gastrocnemius muscle (Table 5) and small intestine (Table 6) in both 

Group III (LD) and Group IV (HD) of deltamethrin treated mice as compared to control 

Group I (control) after 45 days of deltamethrin treatment. 



International Journal of Pharmaceutical Science and Health Care                       Issue 4, Vol 2.March- April 2014 

Available online on http://www.rspublication.com/ijphc/index.html                                          ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 58 
 

Cholesterol: Treatment with deltamethrin resulted in significant (p<0.001) escalation in 

cholesterol content in liver (group III and group IV) (Table 3), spleen (group IV) (Table 4), 

gastrocnemius muscle (group IV) (Table 5) and small intestine (group III and group IV) 

(Table 6) of treated mice after 45 days. Animals of Group III on treatment with deltamethrin 

for 45 days exhibited less significant (p<0.005) elevation in cholesterol level in other two 

tissues i.e. spleen and gastrocnemius muscle as compared to control group. 

SDH: Activity of SDH registered a significant decline (p<0.001) in liver (group III and group 

IV) (Table 3), spleen (group III and group IV) (Table 4), gastrocnemius muscle (group IV) 

(Table 5) and small intestine (group IV) (Table 6) of treated animals after 45 days 

deltamethrin treatment. In gastrocnemius muscle and small intestine of Group III animals, 

SDH activity was also found to be reduced but at a lower significant level (p<0.005). 

ALKpase: Results for alkaline phosphatase activity were similar in liver and spleen tissues of 

tested animals as compared to control group (Table 3, Table 4). Group III (p<0.005) and 

Group IV (p<0.001) animals exhibited a significant upsurge in the enzymatic activity in both 

these test tissues. Similarly remaining tissues viz. gastrocnemius muscle and small intestine 

of deltamethrin treated mice for 45 days recorded significant increase in both Group III 

(p<0.01) and Group IV (p<0.001) as compared to control group (Table 5, Table 6). 

ACPase: Deltamethrin treatment for 45 days brought about a significant increase in ACPase 

activity in the liverof animals of both Group III and Group IV (p<0.001) as compared to the 

control Group I (Table 3). SpleenicACPase of Deltamethrin treated mice for 45 days was non 

significantly elevated in Group III but significantly in Group IV (p<0.005) (Table 4). 

Similarly, gastrocnemius muscle and small intestine of treated mice also registered escalated 

activity of ACPase in and it was significant in both Group III (p<0.01 in gastrocnemius 

muscle and p<0.005 in small intestine) and Group IV (p<0.001) animals as compared to 

control animals (Table 5, Table 6). 

ATPase: Activity of ATPase enzyme was declined significantly in Group III animals in liver 

(p<0.005), spleen (p<0.001) and gastrocnemius muscle (p<0.001), while it was reduced non 

significantly in small intestine. For Group IV animals reduction was uniformly significant 

(p<0.001) in all four tissues after 45 days of deltamethrin treatment as compared to control 

group (Table 3, Table 4, Table 5, Table 6). 

DISCUSSION 

The damage caused by pesticide exposure has been a matter of concern for many 

years, but the toxic effects induced by most of these chemical compounds remain enigmatic. 

Deltamethrin appears to be the best compromise between the effectiveness and disadvantages 

of insecticides, being widely used to control a large variety of agricultural pests and to protect 

stored products. When studying its toxicity in laboratory animals, it has been found that 

despite a considerable margin of safety, deltamethrin might lead to some toxic effects. 

Yidirim et al. (2006) have described deltamethrin as a potential toxic pollutant and have 

demonstrated its toxic effects on several tissues like muscle, intestine, liver, spleen, kidney, 

brain of Tilapia species.
[10]

 However, to the best of our knowledge, there is a dearth of 

information on the probable toxic effects of deltamethrin on mammalian blood profile and 

tissues. The extensive use of deltamethrin as a common insecticide therefore warrants in 

depth investigation of its potential toxicity on various mammalian vital organs and tissues.  

In the current study oral administration of high dose of Deltamethrin brought about 

significant reduction in body weight of treated mice after 45 days as compared to control 



International Journal of Pharmaceutical Science and Health Care                       Issue 4, Vol 2.March- April 2014 

Available online on http://www.rspublication.com/ijphc/index.html                                          ISSN 2249 – 5738 

R S. Publication, rspublicationhouse@gmail.com Page 59 
 

(Table 1). It is suggested that anorectic Properties of deltamethrin as well as poor feed 

conversion efficiency is responsible for reduction in body weight. Other previous reports 

have also indicated a decline in body weight due to administration of deltamethrin in 

experimental animals such as mice, rats, rabbits.
[11]

 In the present work, a significant decline 

was also observed in tissue weights of liver, spleen, gastrocnemius muscle and small intestine 

in high dosed group and in liver and small intestine of low dosed group as well, as compared 

to control after 45 days (Table 1). The decline in tissue weight could be correlated with 

decreased body weight which in turn may be attributed to decreased food intake as well as 

absorption and poor feed conversion efficiency due to possible toxic effects of deltamethrin. 

Results of hematological analysis exhibited a declining trend in RBC, HGB, HCT, 

MCV, MCH, MCHC, PLT, PCT and Granulocytes and apparent escalation in WBC, 

Lymphocytes, Monocytes and MPV values  of treated groups as compared to control in a 

dose-dependent manner (Table 2). In fact, hemoglobin concentration and hematocrit values 

are directly correlated with RBC count, due to the synergistic link among these blood 

parameters in all vertebrates.
[12]

 Previous studies found that the direct effect of pesticides is a 

reduction in the total number of erythrocytes, PCV and Hb content.
[13]

 It was thought that 

these changes were due to an increased rate of breakdown of red cells and/or the toxic effect 

of pesticides on bone marrow. Similar results were also shown by Shakoori et al. (1990) in 

bifenthrin treated rabbits and Yousef et al. (2003) in isoflavones and cypermethrin treated 

rabbits.
[14,15]

 Decrease in RBC also indicates anaemia, while reduced number of RBC, HGB 

and HCT may also be a consequence of severe hemorrhage which results in dilution of blood 

caused by influx of cells and fluids from body stores. Although, mechanism of toxicity of 

pyrethroids has not been fully explored, various opinions have been put forward. They may 

induce oxidative stress or may accrue in cell membrane and disturb structure of membrane 

leading to lysis of erythrocytes resulting in lowered TEC.
[16]

 Decrease in MCV, MCH and 

MCHC shows destruction of RBC and reduction in hemoglobin synthesis and content. These 

symptoms imply microcytic hypochromic anemia. Such results were obtained in fishes 

treated with various insecticides such as endosulfan, malathion, methyl parathion, 

monocrotofos and fenvelarate.
[17]

 Lowered platelet count (thrombocytopenia) could be due to 

increased destruction and usage of platelets or decrease production of the same. This along 

with a high MPV is suggestive of platelet destruction. An elevated MPV also suggests the 

tendency of blood to clot more, thereby increasing the risk of thrombosis, stroke and 

cardiovascular disease. Lowered values of granulocytes indicate their involvement in 

phagocytosis during xenobiotic intoxication. 

The increase in WBC’s might be due to activation of animal’s defense mechanism 

and immune system (Table 2). Elevated WBC count has been suggested to be due to 

stimulated lymhopoiesis and/or enhanced release of lymphocytes from lymph myeloid tissue. 

Such a response might arise due to presence of toxic substances and associated with pollutant 

induced tissue damage and severe disturbance of the non-specific immune system leading to 

increased production of leucocytes. Several authors have noted such an increase in WBC of 

animals repeatedly treated with sublethal doses of insecticides.
[18,19]

 Increase in leukocytes 

was also reported by Nagarjuna et al. (2008) who demonstrated similar situation in albino rats 

exposed to cypermethrin .
[20]

 In male mice poisoned with alpha-cypermethrin, mobilization of 

leucocytic system took place, manifested by a statistically significant increase in the number 

of leucocytes. Increase was particularly evident in case of monocytes and lymphocytes as 

reported in our study.  

Results of our work exhibited significantly decreased protein content in liver (Table 

3), spleen (Table 4), gastrocnemius muscle (Table 5) and small intestine (Table 6) of both 
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high and low dosed treated mice as compared to control mice after 45 days exposure to 

Deltamethrin. Lowered protein level indicates specific organ diseases and poor nutrition. The 

changes in enzymatic level may also be attributed to either reduced protein synthesis or 

increased protein breakdown. Low level of proteins also indicates liver dysfunction. 

Decreased protein level in muscle could be due to increased energy requirement by active 

muscle causing increased protein turnover for energy purpose. Suryavanshi et al. (2009) have 

observed significant physiological and metabolic alterations and disturbances due to 

insecticide induced toxic stress.
[21]

 Vigorous stress struggling enhances muscle contraction 

which may therefore require increased protein uptake and turnover. Ray et al. (2006) have 

reported that deltamethrin caused hyper excitability in the skeletal muscle of rats.
[22]

  In the 

absence of sufficient food intake metabolic adaptation results in gluconeogenesis in which 

muscle protein is turned over for energy generation purposes. The absorbance of pesticides in 

mice has also been reported to cause significant degradation of protein to amino acids. In 

addition, El Zayat et al. (2008) have described the effects of acute deltamethrin on brain and 

blood of rats and have demonstrated that acute administration of deltamethrin caused 

significant reduction in total protein, as observed in this study. 

In the present work significant upsurge was recorded in cholesterol content of all four 

test tissues after 45 days of deltamethrin exposure. The increased cholesterol level may be 

relative to the effect of deltamethrin on lipid metabolism and permeability of intoxicated 

cells.
[23]

 This raised cholesterol level may be due to decreased utilisation of cholesterol under 

stress. Remai et al. (2008) have also suggested that the elevation of cholesterol levels may be 

attributed to enhanced cholesterol and triglyceride synthesis and/or reduced cholesterol 

catabolism.
[24]

 Elevated cholesterol level might also be attributed cholesterol accumulation or 

impaired turn-over of cholesterol.  

Treatment of mice with Deltamethrin for 45 days elicited a significant decline in SDH 

activity of liver (Table 3), spleen (Table 4), gastrocnemius muscle (Table 5) and small 

intestine (Table 6) as compared to control. This decline in SDH activity might have been 

caused by the stress induced, which could have changed the metabolic pathway towards 

anaerobic side to meet the increased and immediate energy demand. Venkateshwarlu and 

Shanmugam (2005) have made similar observations suggesting a decrease in oxidative 

pathway enzymes, which supports the results of present study.
[25]

 An alteration in the tissue 

metabolism towards an anaerobic type therefore possibly caused reduction in muscle succinic 

dehydrogenase enzyme activity in the treated mice. Decreased SDH activity in intestine may 

be attributed to deposition of deltamethrin and severe damage in the histoarchitecture of the 

intestine. It is known that pesticides can pass through cell membranes and reach the inner 

mitochondrial region, which may impair the enzyme system associated with the respiratory 

chain. The accumulation of this insecticide might have intoxicated the cells, causing 

inhibition in oxidative metabolism and decline in the SDH activity levels of the tissues as 

also suggested by Sreenivasan et al. (2011).
[26] 

A wide range of industrial pollutants are known to cause adverse effects on 

phosphatase activities. In the present work activity of ALPase increased significantly in liver 

(Table 3), spleen (Table 4), gastrocnemius muscle (Table 5) and small intestine (Table 6) in 

treated groups as compared to control after 45 days. High ALP levels indicate obstruction of 

bile ducts. Similar increase in enzymatic activity of alkaline phosphatase in plasma of 30 

days deltamethrin treated rats was reported by Yousef et al. (2006) which was attenuated by 

vitamin E.
[27]

 Yasser et al. (2008), reported that subacute exposure to deltamethrin exerted 
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serious metabolic distress that augmented with the exposure period. The results of their study 

coincide with our study.
[28] 

According to our results activity of Acid Phosphatase (ACPase) was augmented 

significantly in all the test tissues of treated mice as compared to control after 45 days of 

deltamethrin exposure. Increased acid phosphatase activity suggested glycogenolysis during 

metal toxicity and enhanced breakdown of phosphate to release energy in view of impaired 

ATPase system during metal stress .
[29]

 A similar increase in serum acid phosphatase was 

reported by Khan and Sarwar (2003) after insecticides (Monitor, Talstar and 

Benzenehexachloride (BHC) were orally administered for 21 days affecting the body weight 

and biochemical environment of blood and liver in the rats suggesting hepatocyte necrosis 

and increase in liver enzyme synthesis.
[30] 

ATPases is a key enzyme in energy metabolism and along with SDH it reflects the 

energy metabolism status of cell. In the present study the ATPase activity in liver (Table 3), 

spleen (Table 4), gastrocnemius muscle (Table 5) and small intestine (Table 6) was decreased 

significantly in both low and high dosed treated mice as compared to control after 45 days, 

suggesting impairment in utilization of ATP produced in the cell. It is known that enzymatic 

hydrolysis of ATP by ATPase is a ubiquitous property of cells which is important for 

intracellular transfer of energy. Reductions in ATPase activity due to various classes of 

toxicants have been documented.
[31,32]

 The probable reasons for the decline in the activity of 

the said enzyme could be due to changes in active sites which affect the phosphorylation and 

dephosphorylation mechanisms of ATPase reaction. Thus, reduced aerobic oxidation and 

ATP generation could be responsible for the observed reduction in ATPase activity. 

CONCLUSION
 

From the results obtained it is evident that oral administration of deltamethrin resulted 

in toxicity and caused severe hematological and biochemical alterations in the test animals. 

Moreover this effect was manifested in a dose dependent manner, since highly significant 

changes were observed with high dose of deltamethrin. It can be concluded from the results 

obtained that the use of these insecticides calls for strict monitoring as injudicious use may 

manifest many undesirable effects in non-target organisms. Further in-depth biochemical and 

histological studies are necessary to completely elucidate the toxic effect of this rampantly 

used pyrethroid. 
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TABLES 

 

Table 1. Showing body weight and weight of tissues of control and Deltamethrin treated mice

GROUP-II GROUP-III GROUP-IV

OIL LOW DOSE HIGH DOSE

BODY WT. gm 37.45 ± 0.77 37.56 ± 0.96
NS 32.88 ± 0.78** 29.73 ± 0.66*** 0.0001

LIVER WT. gm 2.05 ± 0.026 2.00 ± 0.027
NS 1.926±0.052** 1.713±0.064*** 0.0002

SPLEEN WT. gm 0.126 ±0.004 0.12 ± 0.005
NS

0.105± 0.007
NS 0.087±0.004*** 0.0006

SMALL INTESTINE WT.gm 0.036±0.0021 0.035±0.0018
NS 0.028±0.0014** 0.025±0.0016*** 0.0005

GASTROCNEMIUS MUSCLE WT.gm 0.15 ±0.005 0.14 ±0.004
NS

0.12 ±0.007
NS 0.09 ±0.003*** 0.0001

GROUP- I 

CONTROL
P (ANOVA)

Values are Mean±SE, p<0.005**, p<0.001***, NS = non-significant 

 

 

Table 2.  Showing hematological parameters of control and Deltamethrin treated mice 

GROUP-I GROUP-II GROUP-III GROUP-IV

CONTROL OIL LOW DOSE HIGH DOSE

WBC (X10
9
/L) 6.14±0.04 6.11±0.03

NS 6.29±0.02** 6.72±0.05*** 0.0001

Lymphocyte (X10
9
/L) 3.67±0.05 3.63±0.05

NS 3.99±0.04*** 4.34±0.02*** 0.0001

Monocyte (X10
9
/L) 0.22±0.01 0.21±0.01

NS 0.30±0.01*** 0.33±0.01*** 0.0001

Granulocyte (X10
9
/L) 2.24±0.04 2.26±0.07

NS 1.99±0.05** 2.04±0.08
NS 0.0199

RBC (X10
12

/L) 9.04±0.04 9.06±0.07
NS 8.24±0.25** 7.49±0.25*** 0.0001

HGB (g/dL) 14.08±0.12 14.07±0.08
NS 11.24±0.66** 9.92±0.33*** 0.0001

HCT (%) 44.03±0.36 44.13±0.32
NS 38.79±1.17** 34.56±2.05*** 0.0001

MCV (fL) 48.69±0.28 48.68±0.41
NS

47.14±1.28
NS

46.66±3.95
NS 0.8594

MCH (pg) 15.57±0.16 15.52±0.12
NS

13.65±0.79
NS 13.30±0.57** 0.0053

MCHC (g/dL) 31.98±0.75 31.89±0.54
NS

28.93±2.89
NS

29.29±4.60
NS 0.2339

PLT (x10
9
/L) 508.83±10.28 499.16±3.61

NS 438.83±14.62** 389.66±15.36*** 0.0001

MPV (fL) 6.51±0.1 6.53±0.13
NS 7.27±0.21* 7.66±0.1*** 0.0001

PCT (%) 0.33±0.01 0.32±0.006
NS

0.31±0.009
NS

0.29±0.01
NS 0.1996

Parameters P (ANOVA)

Values are Mean±SE, p<0.005**, p<0.001***, NS = non-significant 
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Table 3.Showing Total Protein, Cholesterol, SDH, ALPase, ACPase and ATPase activities in liver of 

control and Deltamethrin treated mice. 

GROUP-I GROUP-II GROUP-III GROUP-IV

CONTROL OIL LOW DOSE HIGH DOSE

TOTAL PROTEIN (mg/100mg 

tissue weight)
17.333±0.17 17.358±0.18

NS 16.093±0.13*** 15.795±0.11*** 0.0001

CHOLESTEROL(mg/100mg tissue 

weight)
1.193 ± 0.02 1.233 ± 0.02

NS 1.407 ± 0.04*** 1.433 ± 0.03*** 0.0001

SDH (µg formazan formed/15min/mg 

protein)
19.208±0.56 19.107±0.24

NS 16.647±0.13*** 15.828±0.44*** 0.0001

ALPase (µ moles of p-nitro phenol 

released/30min/mg protein)
0.472 ± 0.01 0.476 ± 0.01

NS 0.571 ± 0.03** 0.617 ± 0.02*** 0.0009

ACPase (µ moles of p-nitro phenol 

released/30min/mg protein)
0.94 ± 0.04 0.93 ± 0.01

NS 1.18± 0.03*** 1.26 ± 0.02*** 0.0001

ATPase(μ moles of ip released/mg 

protein/30 min)
3.562 ± 0.11 3.545 ± 0.12

NS 3.077 ± 0.07** 3.003±0.003*** 0.0001

P (ANOVA)

Values are Mean±SE, p<0.005**, p<0.001***, NS = non-significant 

 

 

Table 4 Showing Total Protein, Cholesterol, SDH, ALPase, ACPase and ATPase activities in spleen 

of control and Deltamethrin treated mice. 

GROUP-I GROUP-II GROUP-III GROUP-IV

CONTROL OIL LOW DOSE HIGH DOSE

TOTAL PROTEIN (mg/100mg 

tissue wt.)
14.858±0.05 14.536±0.11

NS 11.011±0.57*** 9.926±0.50*** 0.0001

CHOLESTEROL (mg/100mg 

tissue wt.)
1.348 ± 0.03 1.353 ± 0.02

NS 1.543 ± 0.04** 1.655±0.03*** 0.0001

SDH (µg formazan 

formed/15min/mg protein)
17.53 ± 0.57 17.593±0.39

NS 14.763±0.27*** 13.13±0.20*** 0.0001

ALPase (µ moles of p-nitrophenol 

released/30min/mg protein)
0.566 ± 0.04 0.0568±0.03

NS 0.736 ± 0.04** 0.843±0.04*** 0.0003

ACPase (µ moles of p-nitro phenol 

released/30min/mg protein)
1.503 ± 0.07 1.511 ±0.05

NS
1.596 ± 0.03

NS 1.766± 0.03*** 0.0082

ATPase(μ moles of ip released/mg 

protein/30 min)
2.92 ± 0.026 2.9 ±0.05

NS 2.46 ± 0.05*** 1.75 ± 0.04*** 0.0001

P(ANOVA)

Values are Mean±SE, p<0.005**, p<0.001***, NS = non-significant 
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Table 5. Showing Total Protein, Cholesterol, SDH, ALPase, ACPase and ATPase activities in 

Gastrocnemius muscle of control and Deltamethrin treated mice.

GROUP-I GROUP-II GROUP-III GROUP-IV

CONTROL OIL LOW DOSE HIGH DOSE

TOTAL PROTEIN (mg/100mg 

tissue wt.)
17.12 ± 0.13 17.00±0.24

NS 14.99 ±0.13*** 14.07 ±0.43*** 0.0001

CHOLESTEROL (mg/100mg 

tissue wt.)
0.80 ± 0.04 0.82 ± 0.03

NS 1.00 ± 0.03** 1.04 ± 0.02*** 0.0001

SDH (µg formazan 

formed/15min/mg protein)
8.04 ± 0.04 8.01 ± 0.01

NS 7.10 ± 0.12** 6.60 ± 0.16*** 0.0001

ALPase (µ moles of p-nitro phenol 

released/30min/mg protein)
0.28 ± 0.008 0.28 ± 0.01

NS 0.31 ± 0.005* 0.37 ±0.005*** 0.0001

ACPase (µ moles of p-nitro phenol 

released/30min/mg protein)
1.46 ± 0.05 1.46 ± 0.06

NS 1.60 ± 0.02* 1.75 ± 0.03*** 0.0001

ATPase(μ moles of ip released/mg 

protein/30 min)
5.94 ± 0.05 5.92 ± 0.06

NS 5.31 ± 0.11*** 5.05 ± 0.08*** 0.0001

P (ANOVA)

Values are Mean±SE, p<0.01*, p<0.005**, p<0.001***, NS = non-significant 

 

 

Table 6 Showing Total Protein, Cholesterol, SDH, ALPase, ACPase and ATPase activities in Small 

intestine of control and Deltamethrin treated mice. 

GROUP-I GROUP-II GROUP-III GROUP-III

CONTROL OIL LOW DOSE HIGH DOSE

TOTAL PROTEIN (mg/100mg 

tissue wt.)
14.90 ± 0.03 14.89± 0.1

NS 14.17±0.08*** 13.31±0.04*** 0.0001

CHOLESTEROL (mg/100mg 

tissue wt.)
0.74 ± 0.04 0.74 ± 0.05

NS 1.12 ± 0.03*** 1.23 ± 0.02*** 0.0001

SDH (µg formazan 

formed/15min/mg protein)
6.91 ± 0.12 6.90 ± 0.10

NS 5.92 ± 0.25** 5.01 ± 0.05*** 0.0001

ALPase (µ moles of p-nitro phenol 

released/30min/mg protein)
1.55 ± 0.02 1.55 ± 0.01

NS 1.61 ± 0.01* 1.73 ± 0.02*** 0.0001

ACPase (µ moles of p-nitro phenol 

released/30min/mg protein)
1.53 ± 0.03 1.54 ± 0.04

NS 1.66 ± 0.02** 1.74 ± 0.02*** 0.0001

ATPase(μ moles of ip released/mg 

protein/30 min)
1.96 ± 0.05 1.93 ± 0.05

NS
1.79 ± 0.08

NS 1.40 ± 0.06*** 0.0001

P (ANOVA)

Values are Mean±SE, p<0.01*, p<0.005**, p<0.001***, NS = non-significant 


