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ABSTRACT

Swiss albino mice were exposed to profenofos (25mg/kg b.w) alternately for 30 days, thereafter

the test animals were orally administered with curcumin (120mg/kg b.w) and cumin (150mg/kg

b.w) to observe the medicinal effect on hematological parameters i.e., leucocytes, erythrocytes,

platelets count, differential count and hemoglobin level. It was noticed that profenofos exposed

mice showed considerable decrease in different blood cells and hemoglobin level. However after

treatment of curcumin and cumin the levels of these blood cells were recovered. In a comparative

study curcumin was found more effective than cumin.
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INTRODUCTION

Profenofos (O-4-bromo-2-chlorophenyl O-ethyl S-propyl phosphorothioate) is an

organophosphorous pesticide and widely used to control various insects pest of

agriculture/horticulture crops in developing countries [1-2]. It is non biodegradable and known for

its residual effect on food and drinking water. There are several earlier reports [3-8] in literature

referring its adverse effects on population or wildlife which are happened to come under the

exposure of profenofos [9]. Analysis of residual quantity of profenofos in agriculture crops and in
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processed food community is in forefront to derive strategic measures for public health safety.

Fawzy et al., (2007) [10] and Gomes et al., (1999)[11] have also observed the hapatocellular

injuries in liver and tubular degeneration of kidney respectively under the exposure to

profenofos. It has also been reported that profenofos exposed animals show decrease in the level

of blood cells and hemoglobin in comparison to normal range [12]. It is also reported that some

plant extract i.e., Calotropis gigantean have anti-inflamatory activity [13] and Abutilon idicum &

Panax ginseng [14].

Generation of free radicals and reactive oxygen stress (ROS) are considered as diagnostic index

in profenofos poisoning[15]. It is also reported that curcumin (1, 7-bis (4-hydroxy- 3-

methoxyphenyl) -1, 6- heptadiene-3, 5 - dione) have scavenging potential to free radicals and

reactive oxygen stress [16]. Seed of cumin (Cuminum cyminum) has antioxidant property [17]. Free

radicals are unpaired electrons which usually produce highly reactive free radicals. Due to

intracellular reduction of O2 into ROS or free radicals, this is toxic to cells and tissues [18].

In view of such abnormal changes in hematological parameters, the present investigation has

been designed to improve blood cells count and % hemoglobin by treating profenofos exposed

swiss albino mice with herbal products i.e., curcumin and cumin.

MATERIALS METHODS

Animals: Thirty male swiss albino mice with average body weight ranging from 22-25gm were

obtained from animal house of PG Department of Zoology, Bhagalpur University, Bhagalpur,

Bihar. Food and water to mice were provided ad libitum (prepared mixed formulated feed by the

laboratory itself). Animals were housed in colony rooms with 12 hrs light/dark cycle at 22 ± 2o C

during the period (Jan-March, 2011) of experimentation.

Chemicals: Profenofos i.e., chemically O-4-bromo-2-chlorophenyl O-ethyl S-propyl

phosphorothioate (50% E.C, specific gravity 1.34, trade name: "Carina", PI Industries Ltd.) was

purchased from the local market. Gimsa stain, Glyerol and Ethyl alcohol were used of E. Merk

Company.

Treatment Protocol: Animals were placed in five groups and each group containing 6 animals, having

body weight 22-25gms. Group- I represents normal control, Group-II- Ethanol control, Group-III-

Profenofos exposed, Group-IV-Profenofos exposed curcumin treated and Group-V-Profenofos exposed

cumin treated. Following protocols were adopted to treat each group of animals.
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Group-I: Normal control given normal feed for 30 days

Group –II: 100µl ethanol orally administered alternately for 30 days.

Group –III: animals were exposed to profenofos @ 25mg/kg b.w at alternate day till 30 days.

(Profenofos was dissolved in distilled water to make a stoke solution out of which required

volume was orally administered to animals to maintain does as prescribed).

Group-IV: After 30 days of profenofos exposure, curcumin (120mg/kg b.w) was orally

administered daily till next 30 days. Curcumin, a product of Curcuma longa was dissolved in

ethanol (1mg/1ml) and required volume of it was orally administered to animals to maintain

doses as prescribed.

Group-V: After 30 days of profenofos exposure, cumin (150mg/kg b.w) was orally administered

daily till next 30 days. Cumin seeds powder (1gm/10ml) was dissolved in distilled water for

4hrs. Collected extract was filtered through double layered muslin cloth and filtrated was further

centrifuge at 5000g for 5min to get clear supernatant. Extract was concentrated in a vacuum

evaporator and out of which required volume was orally administered to animals to maintain

does as prescribed).

Anesthesia: Animals were anesthetized by injecting intra peritoneal with a mixture ketamine (83

mg/g) and xylazine (13 mg/g) administered intra peritoneal.

Hematological study: Blood sample was collected from different groups of animal’s retro orbital

vein puncture for hematological study. Erythrocytes (RBCs) count, leucocytes count, platelets

count differential blood corpuscle count and hemoglobin test were performed according to

Schaim (1986) method.

RESULTS

Experimental findings of each group of animals were presented in Tables (1) & 2 and further

illustrated in Figs. 1-4. The results depicted in Table -1 show that there was significant decrease

in blood counts and hemoglobin in profenofos exposed group of mice where leucocytes,

erythrocytes, platelets count and hemoglobin were decreased up to 70%, 56%, 15% and 44%

respectively on 30th days of exposure. After 30days, different herbal treatments curcumin

(120mg/kg b.w) and cumin (150mg/kg b.w) in different exposed animal groups were orally

administered till 30 days and again hematological analysis was performed. It was observed that

in all groups of mice blood components were noticed to achieve normal range. Platelets which



Jiv Kant Singh, Awadh Kishore Roy / Role of Curcumin…

IJCPR, November 2013 - January 2014, 4(4), 120-127

Pa
ge
12
3

play an important role in homeostasis and coagulation process in the body was found to decrease

after 30days of starting treatment whereas curcumin and cumin treated animal got success in

retaining its count near to normal in comparison of control group.

Table: 1 Hematological analysis in different group of experimental Swiss albino mice (data

represent mean value of replicates).

Group of mice Total count of

leucocytes  (x103µl)

Total count of

erythrocytes

(x106 µl)

Platelets (x103

µl)

Hemoglobin

(g/dl)

Normal control 20.7 12.3 940.5 14.2

Ethanol control 19.5 10.5 935.6 13.4

Profenofos 6.4 5.5 800.4 8.0

Curcumin 11.6 9.5 856.5 14.0

Cumin 11.0 9.0 840.0 13.0

Fig:1 effect of curcumin and cumin on WBC and RBC

count of profenofos exposed Swiss albino mice Blood was

drown from tail (n=6), cells were counted with

automated counter. Values are exposed as the mean ±

SEM.  P<0.05

Fig:2 effect of curcumin and cumin on Platelets count of

profenofos exposed Swiss albino mice Blood was drown

from tail (n=6), cells were counted with automated

counter. Values are exposed as the mean ± SEM.

P<0.05
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From results it was also found significant changes in differential count of leucocytes like

neutrophil, lymphocytes, basophil, monocytes and eosinophil (Table 2, Fig 4) before starting the

proposed treatment but its numbers got increased after the administration of these herbals.

DISCUSSION

Present results and previous studies show clearly that profenofos caused malefic effects on

human, animals and environment. It is unwisely used in crop protection and agricultural pest

control in developing countries. Our results provide evidence for good effect of curcumin

Fig:3 effect of curcumin and cumin on hemoglobin of

profenofos exposed Swiss albino mice. Blood was

drown from eye (n=6), cells were counted with

automated counter. Values are exposed as the mean ±

SEM.  P<0.05

Fig: 4 effect of curcumin and cumin on differential count

of profenofos exposed Swiss albino mice. Blood was

drown from eye (n=6), cells were counted with automated

counter. Values are exposed as the mean ± SEM.  P<0.05

Table: 2 differential counts of leucocytes were found from different groups of Swiss albino

mice (data represent mean value of replicates).

Groups Neutrophil

(x103 µl)

Lymphocyte

(x103 µl)

Basophil

(x103 µl)

Monocytes

(x103 µl)

Eosinophil

(x103 µl)

Normal control 6 10.5 0.35 0.75 0.20

Ethanol control 5.5 10.0 0.30 0.60 0.15

Profenofos 1.6 5.0 0.2 0.20 0.03

Curcumin 5.4 8.0 0.3 0.60 0.15

Cumin 5.0 7.5 0.3 0.57 0.12
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(120mg/kg b.w) and cumin (150mg/kg b.w) on hematological parameters of profenofos

(25mg/kg b.w) exposed animals.

It has also been reported that due to profenofos, hematological parameters were decreased

substantially in mice [20-23].

The present findings revealed reduction in numbers of both RBCs and platelets probably due to

suppressive and toxic effect on bone marrow and subsequently on haematopoiesis. Since

platelets are synthesized in bone marrow, so the double suppressing effect on RBCs and platelets

would be explained [24]. The reduction of haemoglobin as well as RBCs counts may be attributed

to the toxic effect of profenofos and decrease of leucocytes may be due to the inflammation

induced as defence mechanism. In order to control the profenofos exposure on blood cells and

hemoglobin percentage, the present findings suggest that curcumin has better efficacy than

cumin to reduce the profenofos exposure in Swiss albino mice.

ACKNOWLEDGEMENT

The authors are grateful to Indian Council of Medical Research, New Delhi for financial

assistance and to HOD, PG Department of Biotechnology, TM University Bhagalpur, Bihar, Indi

for providing infrastructure facilities.

REFERENCE

1. Chirions, D. and Geraud-Pouey, F. "Effectors de algunos insecticides sobre rentomofauna."

Interciencia. 1996; 21: 31-36.

2. Geraud-Pouey, F.; Chirinos, D. and Miranda, Tejera, A. "Side effects of insecticide

treatments on melon, cucumis mel L. entofauma." Rev. Fac. Agrono. (LUZ). 1997; 14: 225-

232.

3. El-Nabarawy, I.M., Abou-Donia, M.A., Amra, H.A. Determination of profenofos and

malathion residues in fresh tomatoes and paste. Egypt J. Appl. Sci. 1992; 7: 106–111.

4. El-Tantawy, M.A., El-Nabarawy, I.M., Sallam, A.A. Determination of profenofos residues in

fresh and blanched potatoes. Delta J. Sci. 1992; 16: 114–122.

5. Habiba, R.A., Ali, H.M., Ismail, S.M.M. Biochemical effects of profenofos residues in

potatoes. J. Agric. Food Chem. 1992; 40: 1852– 1855.



Jiv Kant Singh, Awadh Kishore Roy / Role of Curcumin…

IJCPR, November 2013 - January 2014, 4(4), 120-127

Pa
ge
12
6

6. Ismail, S.M., Ali, H.M., Habiba, R.A. GC–ECD and GC–MS analysis of profenofos residues

and biochemical effects in tomatoes and tomato products. J. Agric. Food Chem. 1993; 41:

610–615.

7. Ramadan, R.A. Residues of profenofos and pirimiphos-methyl in tomato and okra fruits as

influenced by certain technological processes. Fourth Nat. Conf. of Pests and Diseases of

Vegetables & Fruits, Ismallia, Egypt, 1991; pp. 303–316.

8. Soliman, K.M. Changes in concentration of pesticide residues in potatoes during washing

and home preparation. Food Chem. Toxicol. 2001; 39 (8): 887–891.

9. Sultatos LG. Mammalian toxicity of organophosphorus pestiside. J Toxicol Environ Health.

1994; 43(3): 271-89.

10. Fawzy I.; Iman Zakaria, Hamza A. and Ihab A. The Effect of An Organophosphorous

Insecticideon The Hepatic, Renal And Pulmonary Tissues of Mice Fetuses. Egypt J. Med.

Lab. Sci. 2007; 16(2): 99 -113.

11. Gomes, J.; Dawodu, AH.; Lloyd, O.; Revitt, DM. and Anilal, SV. Hepatic injury and

disturbed amino acid metabolism in mice following prolonged exposure to organophosphorus

insecticides. Hum Exp Toxicol. 1999; 18(1): 33-7.

12. Shehata E. M. Shalby. Comparative haematological and hepatorenal toxicity of igr, lufenuron

and profenofos insecticide on albino rats. J. Egypt. Soc. Toxicol 2006; 34: 85-98.

13. Jagtap V A*, Md Rageeb Md Usman, Salunkhe P S, Gagrani M B: Anti-inflammatory

Activity of Calotropis gigantea Linn. Leaves Extract on In-vitro Models. IJCP Review and

Research. 2010; 1(2): 1-5

14. Roshan S., Savadi R V, Tazneem B, Ali Sadath, Khan Abdullah: Phytochemical

Investigation and Effect of Abutilon Indicum on Various Biochemical Parameters on Stress

Induced In Albino Rats. IJCP Review and Research. 2010; 1(2): 17-26.

15. Lin, L.; Liu, J.; Zhang, K. and Chen, Y. An experimental study of the effects of profenofos

on antioxidase in rabbits, Wei Sheng Yan Jiu. 2003; 32(5):434-5.

16. Suhit G, Meghana K, Ramesh B, Anant P. Activity of water soluble turmeric extracts using

hydrophilic excipients. Food Sci Technol 2010; 43(1): 59-66.\

17. Thippeswamy NB, Naidu KA. Eur Food Res Technol., 2005; 220: 472–476.



Jiv Kant Singh, Awadh Kishore Roy / Role of Curcumin…

IJCPR, November 2013 - January 2014, 4(4), 120-127

Pa
ge
12
7

18. Valko M, Rhodes CJ, Moncol J, Izakovic M, Mazur M. Free radicals, metals and

antioxidants in oxidative stress-induced cancer. Chem Biol Interact 2006; 160(1): 1-40.

19. Schalm, O.W. (1986): Veterinary Hematology. 4th Ed., Loa and Fibiger, Philadelphia, pp.21-

86.

20. Radwan, M.U.; Z.A. Hindy; M. Abdel-Megeed and A. Zrook Residual activity of orally

administrated pesticides used on fruits and vegetables on rat blood parameters behavior.

Annals Agric. Sci., Ain Shams Univ., Cairo, Egypt, 2001a; 46(1): 365-382.

21. Radwan, M.U.; M.A. Abdel-Megeed; Z.A. Hindy and A. Zrook. Kidney functions under

stress of residual activity of some pesticides commonly used on fruits and vegetables orally

administrated. Annals Agric. Sci., Ain Shams Univ., Cairo, Egypt, 2001b; 46(1): 405-421.

22. Said. A.A.; S.E. Negm; A.A. Saleh and A.A. Abdel-Ghany . Studies on  histopathological

changes of certain insecticides and antimoulting compounds: I- Haematological studies on

rats treated with these toxicants. J. Agric., Sci., Mansoura Univ., 1986; 11(4): 1597- 1604.

23. Siegelman, H.W.; W.H. Adams; R.D. Stoner and D.N. Xlathen. Toxins of microcystis

aeruginosa and their haematological and histopathological effects. ACS Symposium on

Seafood Toxins. Series No. 1984; 262: 407-413.

24. Jamel Al-Layl, K.M.S. Toxicological and histopathological effects of the Cyanobacterium

Oscillatoria rubescens on blood and liver of the white albino rats. Arab Univ. J. Agric. Sci.,

Ain Shams Univ., Cairo, Egypt, 2004; 12(2): 821-837.


