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ABSTRACT 

Background/aim: Organophosphorus (OP) compounds contain a heterogeneous types of chemicals particularly 

designed for the command of pests, weeds or plant diseases. The present study mainly focused on the possible 

potential chemoprotective role of 20% methanolic extract of Curcuma longa L. rhizomes against biochemical 

toxicity following dichlorvos exposure for 35 days in albino rats (females).  

Materials and methods: Female albino rats were divided into four groups of fifth rats each: Group I served as 

control. Group II was administered orally with dichlorvos (DDVP) 10 mg/kg body weight. Group III received 20% 

methanolic extract of C. longa L. rhizomes 500 mg/kg body weight. Group IV received both DDVP 10 mg/kg body 

weight plus 20% methanolic extract of C. longa L. rizhomes 500 mg/kg body weight. All animals were scarified 

after 35 consecutive days of the beginning of the experiment. Samples of blood were taking for biochemical analysis 

which include total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein 

cholesterol (LDL-C), very low-density lipoprotein cholesterol (VLDL- C), triglycerides (TG), total proteins (TP), 

and urea concentrations. 

Results: The data of present study demonstrated that plasma total cholesterol, triglycerides, and HDL-C 

concentrations were non-significantly increased whereas the LDL-C level significantly increased (p<0.05) by DDVP 

treatment. Also, non–significant differences was seen in VLDL-cholesterol concentration between groups. Total 

proteins concentration was significantly reduced (p< 0.05) compared with the control animals. Furthermore, renal 

markers such as urea concentration were significantly (p< 0.05) increase in DDVP treated rats.  

Co-administration of 20%methanolic extract of C. longa L. rizhomes was able to restore all the parameters 

were studied to near-normal values. Oral feeding of 20% methanolic extract of C. longa L. to DDVP- treated female 

rats at the dose of 500mg/kg body weight caused significant (p<0.05) decreasing of elevated parameters compared 

with DDVP group. Female rat treated with 20% methanolic extract of C. longa L. alone did not exhibited any 

significant differences. 

Conclusion: Treating rats with 20% methanolic extract of C. longa L. rizhomes caused improvement of DDVP 

negative effects on serum lipid profile, total protein and urea concentrations in comparison with control group. 
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1. INTRODUCTION 

For centuries, pesticides have been employed in agriculture to improve food production by eliminating 

unwanted insects and controlling vectors of disease (Prakasam, 2001). However, the great interest upon their harmful 

effects on human, animal and environmental health contribute to shortage their use by application various rules 

(Dikshit, 2003).  

Among general pesticides, organophosphorus (OP) compounds are greatly used in agriculture, medicine, 

and industry (Storm, 2000). The particular site of action of organophosphate pesticides is the central and peripheral 

nervous systems because they repress acetylcholinesterase (AChE), the enzyme that hydrolyses the neurotransmitter 

acetylcholine (ACh). OP toxicity could be include other systems such as pancreas (Yurumez, 2007), liver (Kalender, 

2005), heart (Ogutcu, 2006), kidney (Kalender, 2007), and reproductive system (Uzunhisarcikli, 2007). After 

absorption, OP compounds accumulate fastly in fat, liver, kidneys and salivary glands (Kumar, 2010). 

Dichlorvos (2,2-dichlorovinyl dimethyl phosphate, DDVP) is a highly volatile insecticide of the 

organophosphate class. It has toxicity class I - highly toxic. It is utilized in resistance to a huge range of mite, 

household pests, and insect pests of plants, animals of farm and as an antihelminthic. It is also utilize to controlling 

parasites in fish farming (Celik, 2008; Ogutcu, 2008; Das, 2013). It is used randomly in different insecticide 

formulations because it’s inexpensive production, accessibility, efficacy and affordability (Edem, 2012). Exposure 

to dichlorvos by the general public may happen via air, water, or food because it is easily absorbed through all ways 

of exposure (Raheja and Gill, 2002). 
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Figure.1.Dichlorvos (2, 2-dichlorovinyl dimethyl phosphate) (Das, 2013) 

Effects of dichlorvos mainly neurons (decreased mRNA expression of NF-68 and GABAA receptors), 

(Hogberg, 2009). Various degrees of damages could be noticed in liver, kidneys and lungs (Yurumez, 2007). 

Substantial adverse health impacts on many organ systems, including the respiratory system (Atis, 2002) and 

reproductive system (Okamura ,  2005; Oral ,  2006) has been linked to the exposure to dichlorvos. Damaging of 

tissue as a result of organophosphate poisoning are frequently shown, but stopping this potentially severe 

complication has not been the subject of a great deal of research. 

Rhizomes of Curcuma longa (family: Zingibaeraceae), generally well-known  

 as turmeric and utilized in traditional form as a origin of coloring material for nutrients, cosmetics, and as a medicinal 

formulations. Medical benefits of the C. longa L. rhizomes result from volatile oil as a carminative, antifungal, and 

yellow curcuminoids for anti-oxidative and anti-inflammatory characteristics (Pothitirat and Gritsanapan, 2006; 

Sarah ,  2009; Akram, 2010). Anticancer activities has resumed scientific interest in its potential to hinder and treat 

the disease (Akram, 2010). The bright yellow color of turmeric results chiefly from fat-soluble, polyphenolic 

pigments known as curcuminoids. Curcumin, the main curcuminoid found in turmeric, is usually considered its most 

active ingredient. Another curcuminoids discovered in turmeric contain demethoxycurcumin and 

bisdemethoxycurcumin. Anti-inflammatory, hepatoprotective, anti-microbial, wound healing, anti-cancer, anti-

tumor and anti-viral are the principal actions have been found for C. longa L. rhizome (Sikora, 2011).  

Lipids have a significant role in almost all aspects of biological activities processes in the body. Disturbances 

of its level in tissues and serum are usually associated with many abnormalities. All lipids related abnormalities are 

responsible for cardiovascular mortality, fatal myocardial infarction, and brain stroke )Upadhyay, 2015), gallstone 

formation (Stinton & Shaffer, 2012), atherosclerosis, and coronary artery disease. Plasma concentrations of 

creatinine and urea could be used as indicators of nephrotoxicity. Low clearance values for creatinine and urea 

indicate impaired ability of the kidneys to filter these waste products from the blood and excrete them in the urine. 

As clearance levels decrease, blood levels of creatinine and urea increase (Yousef, 2008). Urea is one of the first 

nitrogenous wastes to accumulate in the blood, and the BUN level becomes increasingly elevated as CKD progresses 

(Meyer & Hostetter, 2007).  

The purpose of current study was (1): To investigate whether dichlorvos (DDPV) induced biochemical changes 

which include plasma lipid concentrations of TC, HDL-C, LDL-C, VLDL-C, and TG. Also, determination of TP and 

urea concentration. (2): To investigate the possible protective effects of 20% methanolic extract of curcuma longa 

L. rhizomes in mammalian experimental animals (female rats) after a 5-week exposure of dichlorvos.  

2. MATERIALS AND METHODS 

Preparation of plant extract: The plant used in this study C. longa L. rhizomes was purchased from a local herbal 

markets and extract was prepared according to Sato (1990). The plant powder was extracted with mixture of methanol 

and distilled water in a ratio of 20 % methanol: 80% distilled water (V/V) in average of 1 gram of rhizomes powder: 

3 ml of mixture by employing blender for 30 min at room temperature. The suspension were filtered by gauze and 

the filtrate concentrated in oven at 40◦- 45◦ C. The crude extracts were collected and stored at 4◦ C for future use. 

Experimental design: Twenty female albino Wister rats, 8-12 weeks old and weighing 190–240 gram, were 

obtained from the Animal House of the University of Babylon, Iraq and maintained according to controlled 

conditions. Animals were housed in cages throughout the experiment, fed on pellet diet and water ad libitum, and 

allowed to acclimatize to the laboratory environment for 7 days before the beginning of the experiment.  After 

acclimation for 1 week, the rats were divided into four groups (n=5) and treated daily for 35 consecutive days:    

Control group: Normal saline was administered orally to this group.                                                                     2- 

Dichlorvos group: Dichlorvos (10 mg / kg) was administered orally to this group (Aziz, 2012). DDVP was supplied 

by Bhart Com, India.                                                                                        

C. longa  L. extract rhizomes group: Rats were administered orally using oral feeding tubes with 20% methanolic 

extract of C. longa L. rhizomes at a dose of 500 mg / kg (Govind, 2011(.     

Interference group (DDVP+ C. longa L. rhizomes extract): Rats were administered orally with dichlorvos at a 

dose 10 mg / kg b.w then 20% methanolic extract of curcuma L. rhizomes at a dose of 500 mg / kg  as same time.                                                                                                          

Biochemical analysis: At the completion of the experimental period, the animals were anesthetized by light ether 

anesthesia, collection of blood was by heart puncture, put in a dry test tube and left at room temperature for 30 
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minutes to clot, then centrifuged at 3000 rpm for15 min to separate the serum and kept freezing at −20ºC until the 

biochemical analysis began (Ibrahim and El-Gamal, 2003). Biochemical analysis were estimated in serum by 

utilizing a commercially available spectrophotometric-enzymatic kits for total cholesterol, triglycerides, HDL-C & 

total proteins (Biolabo, France), LDL-C (Spectrum, Egypt) and urea (Biomeriex, France) and analyzed by  UV-1100 

spectrophotometer . 

Statistical analysis: The means ± standard errors (SE) were used to described the outcome of this study. Data were 

analyzed applying statistical package for social sciences (SPSS) version 17.0. Significance was calculated employing 

one-way analyses of variance (ANOVA).The P-value less than 0.05 (P<0.05) was considered statistically significant. 

3. RESULTS & DISCUSSION 

Changes in lipid profile: The effects of DDVP, 20% methanol extract of curcuma longa L., and their combination 

on serum lipids profile in treated rats are shown in Table 1. There was non-significant increase in plasma total 

cholesterol (TC), Triglycerides (TG) and HDL-C concentrations while there was significant increase (P<0.05) in 

LDL-C concentration in DDVP group compared with control. Also, non–significant differences was seen in VLDL-

C concentration between groups. 

In rats treated with both DDVP plus 20% methanol extract of C. longa rhizomes, curcuma reduced effects 

which were caused by DDVP. There was significant decrease (P<0.05) of TC, TG and HDL-C concentrations 

compared with DDVP and the same parameters showed non-significant decrease compared with control. There was 

non–significant decrease of LDL-C concentration in group treated with both DDVP plus  C. longa compared with 

DDVP and control. 

 Regarding to group treated with 20% methanol extract of C. longa L. rhizomes alone, non –significant 

differences in all treated parameters compared with control was observed. 

Table.1.Effect of DDVP and C. longa rhizomes extract on serum lipid profile in treated groups 

(Mean ± S.E) 
Groups Total 

cholesterol 

mg/dL 

Triglycerides 

mg/dL 

HDL-C mg/dl LDL-C mg/dl VLDL-C mg/dl 

Control  64.25±9.08 a 41.6±8.63a 83.30±1.59a 29.67±4.28a 5.35±1.39a 

DDVP 83.71±14.37ab 47.99±11.49ab 95.65±14.61ab 71.45±16.62b 4.02±0.41a 

C.Longa L. 

extract 

70.14±5.45abc 36.94±7.71abc 57.89±11.36 

ac 

27.96±6.06a 8.22±2.76 

DDVP+C.Longa 43.14±6.14ac 19.38±5.49ac 71.73±5.97ac 43.14±6.14 ab 5.64±0.57 a 

Similar letters refer to non-significant difference at the 0.05 level Different letters refer to significant 

difference at the 0.05 level: In terms of the changes in total proteins, a significant decrease (P<0.05) was found in 

rats treated with DDVP, whereas non-significant increase were found in group treated with C. longa L. alone 

compared with control. Also, there was non-significant increase in both groups treated with C. longa alone and 

DDVP plus C. longa compared with DDVP (Table 2). 

Table.2.Effect of DDVP and Curcuma longa extract on total protein   (g/dL) 

Group Mean ± S.E 

Control  10.89 ± 0.02 a 

DDVP 8.03 ±077 b 

C.Longa L. extract 12.03±0.81 a 

DDVP + C.Longa 9.24± abc 

Similar letters refer to non-significant difference at the 0.05 level Different letters refer to significant 

difference at the 0.05 level. 

 Renal profile biomarkers such as blood urea (Table 3) showed a significant increase (P<0.05) in the 

group of rats treated with DDVP while there was non-significant decrease in group treated with 20% methanolic 

extract of  Curcuma longa alone compared with the control rats at the completion of the experiment. In addition, the 

presence of extract of curcuma longa L. plus DDVP led to a reduction in the elevation of urea and caused significant 

decrease (P<0.05) at the completion of 35 days of treatment compared with both control and DDVP rats.  

Table.3.Effect of DDVP and Curcuma longa extract on urea concentration (mg/dL) 

Group Mean ± S.E 

Control  58.01 ± 12.34 a 

DDVP 110.6 ±19.03 b 

C.Longa L. extract 24.41±9.54 ac 

DDVP + C.Longa 20.88± 6.49 c 
Similar letters refer to non-significant difference at the 0.05 Different letters refer to significant difference at the 0.05 

level. 
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Every organ in the body is able to be affected by the harmful influences of chemicals (Helal, 2011). Cellular 

changes caused by the effect of pesticides bring about metabolic alteration in the organism (Dere, 2010). Lipids act 

a prominent role in virtually all aspects of biological processes in the body. Disturbances of their level in tissues and 

serum are usually associated with many abnormalities, including gallstone formation (Stinton & Shaffer, 2012), 

atherosclerosis, and coronary artery disease (Katz, 2015). The chronic small dose exposure to pesticides either 

directly or indirectly can be a major supporter for presence of pesticide residual levels in human blood (Muddasir ,  

2012). 

In the present investigation, dichlorvos lead to non-significant increase in plasma TC, TG and HDL-C 

concentrations while there was significant increase (P<0.05) in LDL-C concentration compared with control. OP 

insecticides mostly cause an increase in total cholesterol and total lipid levels (Kalender, 2005; Ogutcu, 2008). 

Increased serum cholesterol may be associate with the impacts of the pesticide on the permeability of liver cell 

membranes (Yousef, 2006) or may be attributed to the blockage of the liver bile ducts, bringing about a diminishing 

or cessation of cholesterol secretion into the duodenum (Zaahkouk, 2000). Also, elevation in the serum cholesterol 

level may be a sign of liver damage (Ogutcu, 2008).  

Additionally, in this study, DDVP brought about elevation although it was not significant in the serum levels 

of TG possibly associate with to the lowering of the lipase enzyme activity of both the hepatic triglyceride and plasma 

lipoproteins (Buyukokuroglu, 2007). 

This recent study in agreement with earlier studies which illustrated an increase of the serum TG 

concentrations in the experimental animals that were treated with various insecticides, involving the 

organophosphate dichlorvos and carbamate furadan (Buyukokuroglu, 2007). Also, single half lethal dose of diazinon 

(DZN) (300mg/Kg body weight) caused significant increase in the serum levels of TG (Abd Elmonem, 2014). On 

the other side, the daily oral administration of DZN at the dose levels of 1/2 and 1/32 LD50 produced a significant 

increase of plasma LDL-C. However, a significant decrease of plasma LDL-C that lasted for similar periods of time 

was remarked in the rats that were gave the 1/8LD50 dose level (Ibrahim and El-Gamal, 2003; Imran, 2010) reported 

that cholesterol, HDL-C and LDL-C level was raised significantly and triglycerides were reduced in all groups when 

gave a treat with malathion. In other study, DZN caused a slight but insignificant change in the plasma levels of TG 

(Ibrahim and El-Gamal, 2003). 

Some differences observed compared to previous studies in the lipid profile may be different according to 

the exposure time and dose of dichlorvos used in this study which was lower than oral LD50 of dichlorvos which is 

80 mg/kg for male rats (Okamura, 2005). 

All results of this study may indicate liver damage. Dichlorvos causes hepatotoxicity in rats and leading to 

oxidative stress (Gupta,  2005). Also, the electron microscopic studies reveal that damage happened to the liver cells 

such as loss of mitochondrial matrix and cristae, dilatation of endoplasmic reticulum in hepatocyte 4 weeks after 

treatment of rats with dichlorvos (Ogutcu, 2008). These results may due to the effect of DDVP on 

oxidant/antioxidants system which revealed by many reports. Treatment with DDVP induced an increase in the level 

of MDA and minimized activities of antioxidant enzymes (P< 0.05), causing induction of erythrocyte lipid 

peroxidation and changes in antioxidant enzyme activities, proposing  that reactive oxygen species (ROS) may be 

included in the toxic effects of DDVP (Eroglu, 2013). Long period dichlorvos inhalation can change plasma 

prooxidant-antioxidant balance, therefore the need for cautious long term employing (Helal, 2011). Dichlorvos not 

only has toxic influences on mammals, besides has toxic influences on fish, birds, honey bees, and non-target 

invertebrates (Ural and Koprucu, 2006). When dichlorvos was provided at 1/50 LD50 oral dose, pathological changes 

were detected in hepatic cells (Ogutcu, 2008). 

Observation of earlier studies have demonstrated that excessive free radical production causing oxidative 

stress might be an important mechanism of organophosphate toxicity (Prakasam, 2001). Dichlorvos, a volatile 

organophosphate compound with strong pesticide activity has been reported to modify the biological pro-oxidant – 

antioxidant balance in several toxicity studies (Edem, 2012). Another study also exhibited that dichlorvos caused in 

oxidative stress in rats through abnormal production of ROS (Sharma and Singh, 2012). Furthermore, Lucic (2002) 

showed that DDVP significantly decreases butyrylcholinesterase (BuChE) activity in female and male rat plasma 

(40–60%; P<0.05), and the alterations in concentrations of lipids and lipoproteins were observed throughout the 

experiment. This contribute to the hypothesis that BuChE may perform a role in lipid and lipoprotein metabolism. 

An increasing interest in curcumin as a cardiovascular disease (CVD) protective agent by means of reduced 

blood TC and LDL-C level (Kim and Kim, 2010). As well, this results showed that hyperlipidemic effect of DDVP 

although not significant improved with the usage of C. longa rhizomes. The precise mechanism by which it 

diminishes levels of other lipids is not known but studies have reported that spices perform a vital role in lipid 

metabolism, because of their active principles. The spices are well-known to affect bile acid excretion and as a result 

of that influence lipid levels. The reduced levels of phospholipases (PLs) and TGs may also be in consequence of 

reduced free fatty acids (FFA) synthesis by curcumin, which can suppress the enzymes involved in FFA synthesis 
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(Rukkumani, 2002). Arafa (2005) referred that cholesterol concentration alterations by curcumin possibly in 

consequence to its impact on cholesterol absorption, breaking down or removal. In addition, curcumin exhibits a 

messaging molecule which make communication with genes in hepatic cells, leading to the enlargement the 

manufacture of mRNA in order for leading the formation of receptors of LDL-C. Hepatic cells are capable of remove 

more LDL- C originating in the body due to additional amount of LDL receptors (Jain, 2006), therefore LDL-C 

concentration was reduced. 

The results with agreement with previous studies which reveals that curcumin-treated groups were brought 

down significantly elevated lipid profile parameters (Rukkumani, 2005). The potential mechanism in the 

hypocholesterolemic impact of curcumin examined by determination cholesterol 7a-hydroxylase (CYP7A1), a rate 

limiting enzyme in the biosynthesis of bile acid from cholesterol, at the mRNA level. The curcumin-supplemented 

diet as well significantly diminished the atherogenic index (AI) by 48% as relative to control group. Hepatic TG 

concentration was significantly minimized by 41% in rats nourished with curcumin-supplemented diet compared to 

control group (P < 0.05). Conversely, the curcumin nourishment significantly raised fecal TG and TC. The curcumin 

nourishment up-regulated hepatic CYP7A1mRNA level by 2.16-fold, in comparison with control group 

recommended that the raises in the CYP7A1 gene expression may partly account for the hypocholesterolemic impact 

of curcumin (Kim and Kim, 2010). 

From the results achieved, we conclude that C. longa efficiently protect the system against DDVP-induced 

dyslipidemia and are possible to be suitable for the treatment of hyperlipidemia. This results emphasis protective 

effect of C. longa indicated by many previous studies. In rats which were gave a treatment of curcuma after causing 

of fatty liver by oxytetracycline, curcuma improved the oxidative dangerous impact of oxytetracycline preventing 

the fibrosis proceed and following damage of  liver caused by oxytetracycline giving and diminish peroxidation of 

lipid by sustaining the functioning of antioxidant enzymes (catalase, superoxide dismutase and glutathione 

peroxidase) (Helal, 2011). Administered of 50% EtOH extract of C. longa to male rats at a dose of 1gm/kg body 

weight brought about significant decreasing of serum cholesterol, triglycerides and phospholipids (Purohit, 1999).  

Also, the capability of C. longa for defend the liver from inflammation can be a result of its anti-

inflammatory impact by suppression the expression of cyclo-oxygenase-2 (Shakibaei, 2007). C. longa defense 

possibly by acting as scavenger of nitrogen oxide and reactive oxygen species and improvement antioxidant 

protection by raising the level of reduced glutathione, or by raising the antioxidant factors in the body (Kaur, 2006). 

Serum total proteins was decreased in DDVP group. This decreasing might be having a relationship to 

dysfunction of liver and diminished synthesis of protein. Ajiboye, (2014) implies that total proteins and albumin are 

plasma proteins that measure synthetic function of the liver and help in maintaining blood osmotic pressure. 

Hypoproteinaemia is the deficiency of protein in the plasma, partly due to dietary insufficiency or because depletion 

of albumin in the DDVP-induced rats when compared with the control and the toxic effect of the pesticides resulted 

in a noticeable decrease in the serum total proteins and albumin. Also, previous studies have reported that toxicant 

have a negative effect on the serum total proteins and albumin leading to a decrease in the concentration levels (Nuhu 

and Aliyu, 2008). In addition, rats exposed to OP pesticides caused changes in the level of serum total proteins and 

reflect disorders in the synthesis and metabolism of proteins.  

Uric acid and urea are end products of protein metabolism that require to be excreted by the kidney, hence, 

a significant increase of these parameters, as noticed in this study in DDVP group, gives a sign of functional damage 

to the kidney. These comments are mostly in agreement with other studies on pesticides as DZN which can caused 

an raising in urea level which can be because its effect on liver function, as urea is the end product of protein 

catabolism (Abd Elmonem, 2014). Elevated serum urea as well associated with an increased protein catabolism in 

mammalian body or more formation and efficient conversion of ammonia to urea due to increased synthesis of 

enzyme included in urea production (Weiner, 2015). 

Giving of DDVP to the rats caused dysfunction of kidney which seem through significant increasing in the 

level of serum urea, despite in treating rats with DDVP plus C.longa group, renal function marker inhibited which 

might be because beneficial effect of C.longa on liver and kidney functions. As well, it might be as a result of the 

beneficial effect of curcumin against renal damage by increasing level of GSH in kidney and activity of gluthation 

peroxidase causing repressing of oxidative stress (Venkatesan, 2000).  

This results in agreement with previous study have shown that dose of C.longa (500mg/km body weight) 

used in this study was effective against the toxicity of DDVP which significantly increased chromosomal aberration 

and mitotic index and induce histopathological changes in both kidney and liver (Aziz, 2012). Also, Helal ,  2011 

revealed that C.longa exhibited a significant reduction in levels of serum urea and creatinine  in comparison with 

control group.  

CONCLUSION 
The data obtained in the present study, suggest that the organophosphate, DDVP, may interfere with lipid, 

urea and protein metabolism in rats as a model of mammalian animals. Treatment with 20% methanolic extract of 
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C. longa L. rhizomes together with DDVP ameliorated DDVP negative effects in the activities of the measured 

parameters in this study whereas extract of C. longa L. alone did not induce any significant alteration in the lipid 

profile and significant increase in total protein concentration in the serum. 
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